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Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members 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 ETS| Secretariat. Latest updates are available on the
ETSI Web server (https://ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| 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.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

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 alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies a data model for NFV descriptors, using the TOSCA-Simple-Profile-Y AML-v1.3 [20],
fulfilling the requirements specified in ETSI GSNFV-IFA 011 [1] and ETSI GS NFV-1FA 014 [2] for aVirtualised
Network Function Descriptor (VNFD), a Network Service Descriptor (NSD) and a Physical Network Function
Descriptor (PNFD). The present document also specifies requirements on the VNFM and NFV O specific to the
handling of NFV descriptors based on the TOSCA-Simple-Profile-Y AML-v1.3[20].

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 location 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 011: "Network Functions Virtualisation (NFV) Release 4, Management and
Orchestration; VNF Descriptor and Packaging Specification”.

[2] ETSI GS NFV-IFA 014: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Network Service Templates Specification”.

[3] Void.

[4] Void.

[5] Private Enterprise Numbersregistry at IANA.

NOTE: Available at https://www.iana.org/assignments/enterprise-numbers/enterprise-numbers.

[6] IETF RFC 5234: "Augmented BNF for Syntax Specifications. ABNF".

[7] ETSI GSNFV-IFA 027: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Performance M easurements Specification”.

[8] IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax”.

[9] IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace”.

[10] ISO 3166 (all parts): " Codes for the representation of names of countries and their subdivisions'.

[11] IETF RFC 4776: "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for

Civic Addresses Configuration Information”.

NOTE: Available at https://tools.ietf.org/html/rfc4776.

[12] IETF RFC 7230: "Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing".
[13] IETF RFC 5646: "Tags for Identifying Languages".
[14] Hash Function Textual Names registry at IANA.

NOTE: Available at https://www.iana.org/assignments/hash-function-text-names.
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[15]

NOTE:

[16]

[17]

NOTE:

[18]

NOTE:

[19]

NOTE:

[20]
[21]

NOTE:

[22]

[23]

NOTE:

2.2
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The Open Group Base Specifications Issue 7, 2018 edition IEEE™ Std 1003.1-2017 (Revision of
IEEE™ Std 1003.1-2008).

Available at http://pubs.opengroup.org/onlinepubs/9699919799/basedefs/V1 chap09.html.

IEEE™ 802.1Q-2018: "IEEE Standard for Local and metropolitan area networks - Bridges and
Bridged Networks'.

IETF RFC 791: "Internet Protocol".

Available at https://tools.ietf.org/html/rfc791.

IETF RFC 8200: "Internet Protocol, Version 6 (IPv6) Specification".

Available at https://tools.ietf.org/html/rfc8200.

IANA: "Assigned Internet Protocol Numbers®.

Available at https://www.iana.org/assignments/protocol -numbers/protocol -numbers.xhtml.

TOSCA-Simple-Profile-yaml-v1.3: "TOSCA Simple Profilein YAML Version 1.3".

IETF RFC 6225: "Dynamic Host Configuration Protocol Options for Coordinate-Based L ocation
Configuration Information".

Available at https://tools.ietf.org/html/rfc6225.

ETSI GS NFV-SOL 002: "Network Functions Virtualisation (NFV) Release 3; Protocols and Data
Models; RESTful protocols specification for the Ve-V nfm Reference Point".

Helm™ Charts v3.6.3.
Available at https://hel m.sh/docs/topics/charts/.

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]

[i.2]

[i.3]
[i.4]
[.5]
[i.6]

[i.7]

NOTE:

ETSI GS NFV-IFA 007: "Network Functions Virtualisation (NFV) Release 4; Management and
Orchestration; Or-V nfm reference point - I nterface and Information Model Specification”.

ETSI GSNFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".

Void.
Void.
Void.

ETSI GSNFV-SOL 004: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data
Models; VNF Package and PNFD Archive specification”.

Mistral Workflow Language v2 specification.

Available at https://docs.openstack.org/mistral/latest/user/wf lang v2.html.
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[i.8]

[i.9]

[i.10]

[i.11]

[i.12]
NOTE 1:
NOTE 2:

[i.13]
NOTE:
[i.14]
NOTE:
[i.15]
NOTE:

[i.16]
NOTE:

[i.17]
[i.18]
[i.19]

[i.20]

[i.21]

[i.22]

[i.23]
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ETSI GS NFV-IFA 013: "Network Functions Virtualisation (NFV) Release 4, Management and
Orchestration; Os-Ma-Nfvo reference point - Interface and Information Model Specification™.

ETSI GSNFV-SOL 003: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data
Models; RESTful protocols specification for the Or-V nfm Reference Point™.

ETSI GS NFV-SOL 005: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data
Models, RESTful protocols specification for the Os-Ma-nfvo Reference Point".

ETSI GSNFV-SOL 007: "Network Functions Virtualisation (NFV) Release 4; Protocols and Data
Models; Network Service Descriptor File Structure Specification”.

OpenStack® documentation: "Disk and container formats for images”.

Available at https://docs.openstack.org/glance/pike/user/formats.html.

The OpenStack® Word Mark and OpenStack Logo are either registered trademarks/service marks or
trademarks/service marks of the OpenStack Foundation, in the United States and other countries and are
used with the OpenStack Foundation's permission. ETSI is not affiliated with, endorsed or sponsored by
the OpenStack Foundation, or the OpenStack community.

Openstack Metadata service.

Available at https://docs.openstack.org/nova/rocky/user/metadata-service.html.

Openstack User-data service.

Available at https://docs.openstack.org/nova/rocky/user/user-data.html.

Openstack Personality service.

Available at
http://www.openstacknetsdk.org/docs/html/T_net_openstack Core Domain_Personality.htm.

ETSI NFV registry of VimConnectionlnfo information.

Availlable at http://reqister.etsi.ora/NFV.

IETF RFC 4090: "Fast Reroute Extensionsto RSVP-TE for LSP Tunnels".
TOSCA-Simple-Profile-yaml-v1.2: "TOSCA Simple Profilein YAML Version 1.2".

ETSI GSNFV-SOL 001 (V3.3.1): "Network Functions Virtualisation (NFV) Release 3; Protocols
and Data Models; NFV descriptors based on TOSCA specification”.

ETSI GSNFV-SOL 001 (V2.8.1): "Network Functions Virtualisation (NFV) Release 2; Protocols
and Data Models; NFV descriptors based on TOSCA specification”.

ETSI GSNFV-SOL 001 (V3.5.1): "Network Functions Virtualisation (NFV) Release 3; Protocols
and Data Models; NFV descriptors based on TOSCA specification”.

ETSI GSNFV-SOL 001 (V2.6.1): "Network Functions Virtualisation (NFV) Release 2; Protocols
and Data Models; NFV descriptors based on TOSCA specification”.

ETSI GSNFV-SOL 001 (V2.7.1): "Network Functions Virtualisation (NFV) Release 2; Protocols
and Data Models; NFV descriptors based on TOSCA specification”.

ETSI


https://docs.openstack.org/glance/pike/user/formats.html
https://docs.openstack.org/nova/rocky/user/metadata-service.html
https://docs.openstack.org/nova/rocky/user/user-data.html
http://www.openstacknetsdk.org/docs/html/T_net_openstack_Core_Domain_Personality.htm
http://register.etsi.org/NFV

28 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in ETSI GS NFV 003 [i.2] and the following apply:

TOSCA interface type: reusable entity that describes a set of TOSCA operations that can be included as part of a Node
type or Relationship Type definition

NOTE: See TOSCA-Simple-Profile-Y AML-v1.3[20].

TOSCA operation: behavioural lifecycle procedure in a TOSCA node or relationship definition that can be invoked by
an orchestration engine, whose implementation definition can be provided in the service template as part of anode
template definition or arelationship template definition, or rely on an implementation of the operation built in the
orchestration engine

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [i.2] apply.

4 Overview of TOSCA model

TOSCA (Topology and Orchestration Specification for Cloud Applications) is a modelling language for describing the
components of a cloud application and their relationships. TOSCA uses the concept of service templates to describe
cloud workloads. TOSCA further provides means of associating standard or user-defined lifecycle operations to a cloud
application component or to arelationship between components. The present document is based on TOSCA-Simple-
Profile-Y AML-v1.3[20], which describesaY AML rendering for TOSCA.

5 General concept of using TOSCA to model NFV
descriptors

5.1 Introduction

An NFV deployment template is modelled by using one or more TOSCA service template as defined in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Three main deployment templates are identified in the present document:
. The Virtualised Network Function Descriptor (VNFD).
. The Network Service Descriptor (NSD).
. The Physical Network Function Descriptor (PNFD).

When processing TOSCA service templates modelling all or part of an NFV descriptor, the consumer of the NFV
descriptor shall comply with and implement the semantics of any of the keynames defined in clause 3.10 of
TOSCA-Simple-ProfileeY AML-v1.3[20] and used in clauses 5, 6, 7 and 8 of the present document. The presence of
other keynames defined in clause 3.10 of TOSCA-Simple-Profile-Y AML-v1.3 [20] shall not cause the NFV descriptor
to be rejected and the consumer of the NFV descriptor may choose to ignore them and their associated contents, unless
they are part of the type definitions files referred to in Annex B of the present document.
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5.2 Network Service Descriptor

The Network Service Descriptor (NSD) is a deployment template which consists of information used by the NFV O for
lifecycle management of an NS as defined in ETSI GS NFV-IFA 014 [2]. The NSD:

. References zero, one or more Virtualised Network Function Descriptors (VNFD).
o References zero, one or more Physical Network Functions Descriptors (PNFD).
J References zero, one or more nested NSD.
o Includes zero, one or more Virtual Link Descriptors (VLD).
. Includes zero, one or more VNF Forwarding Graph Descriptors (VNFFGD).
A VNFFGD describes atopology of the Network Service or a portion of the Network Service.

A VLD describes the resource for deploying and managing the lifecycle of virtual links between the constituents of an
NS.

A PNFD describes the connectivity requirements to integrate PNFsin an NS.

A nested NSD is an NSD from which a nested NS can be instantiated within a parent NS instance.

5.3 Virtualised Network Function Descriptor
The VNFD isacomponent of aVNF package. It is used by both the NFVO and the VNFM.

A VNFD is a deployment template which describes a VNF in terms of deployment and operational behaviour
requirements. It also contains Virtualised Deployment Units (VDUSs), internal virtual link descriptors, external
connection point descriptors, software image descriptors, and deployment flavour descriptors, as defined in ETS
GSNFV-IFA 011 [1].

A VNFD contains the following main pieces of information, as shown in figure 5.3-1:

e  Virtualisation Deployment Unit (VDU) is a construct supporting the description of the deployment and
operational behaviour of aVNF Component (VNFC). A VNFC instance created based on the VDU mapsto a
single virtualisation container (e.g. aVM). AVDU describes the resources needed to deploy and manage the
lifecycle of aVNFC. A VDU includesinternal Connection Point Descriptors (CPDs) that describe internal
connection points that can either be used to connect a VNFC to an internal virtual link or be re-exposed
outside the VNF as external connection points.

. External CPD: describes an external connection point of a VNF, where either an internal connection point of a
VDU is exposed as external connection point or the external connection point is directly connected to an
internal virtual link.

. Internal VLD: describes the resource requirements for deploying and managing the lifecycle of virtual links
between one or more VNFC instances created based on one or more VDUSs.

Figure 5.3-1: Overview of VNF descriptor

ETSI



30 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

The information within a VNFD is structured according to one or more VNF deployment flavours (V nfDf) that specify
different deployment configuration of a VNF, in terms of itsinternal topology and resource needs.

54 Physical Network Function Descriptor

The Physical Network Function Descriptor (PNFD) information element is a deployment template enabling on-boarding
PNFs and referencing them from an NSD. It focuses on connectivity aspects only.

5.5 tosca_definitions_version and Namespace prefix

The "tosca_definitions_version" keyword when used in the present document shall comply with the definition as
specified in section 3.1.2 of TOSCA-Simple-Profile-Y AML-v1.3 [20] with the associated Namespace Alias value
defined in the TOSCA-Simple-Profile-Y AML-v1.3[20].

NOTE 1: Thisimpliesthat service templates complying to the present document can only import service templates
that reference the same version - and thus use the same grammar - as the importing service template. This
is arestriction compared to the TOSCA-Simple-Profile-Y AML-v1.3 specification [20].

NOTE 2: As specified in TOSCA-Simple-ProfileY AML-v1.3[20], the grammar used in TOSCA-Simple-Profile-
YAML-v1.2[i.18] is still supported with deprecation. The present document indicates the cases in which
support with deprecation is applicable.

Table 5.5-1 defines the TOSCA Namespace prefix that shall be used to declare the namespace of all the TOSCA types
as specified in the present document.

Table 5.5-1
Namespace Prefix Specification Description
toscanfv The TOSCA namespace prefix of all the TOSCA types as specified in the present
document.
5.6 Imports statement

5.6.1 VNFD TOSCA service template

A VNFD TOSCA service template as specified in clause 6.11 shall include a TOSCA import definition referencing the
following files:

. Thefile defined in clause B.2 that includes all the type definitions from clause 6 of the present document.
. Others, as described in clause 6.11.

As specified in TOSCA-Simple-Profile-Y AML-v1.3 [20], the import statement can use a single-line or multi-line
grammar.

The single-line grammar supports the import of single or multiple uniquely named VNFD types and other template
definition files.

EXAMPLE 1:

imports:
- https://forge.etsi.org/rep/nfv/SOLBO1/raw/v2.6.1/etsi_nfv_soleel_vnfd_types.yaml

- any_other_files.yaml
- custom_vnfd_datatypes_extension.yaml

The multi-line grammar also supports the import of single or multiple uniquely named VNFD types and other template
definition files. The "file" keyword is a mandatory parameter in this grammar.
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EXAMPLE 2

imports:
- file:
https://forge.etsi.org/rep/nfv/SOLOB1/raw/v2.6.1/etsi_nfv_so0l@0l vnfd_types.yaml

- file: any other_files.yaml
- file: custom_vnfd_datatypes_extension.yaml

5.6.2 NSD TOSCA service template

An NSD TOSCA service template as specified in clause 7.11 shall include a TOSCA import definition referencing the
following files:

e Thefiledefined in clause B.3 that includes all the type definitions from clause 7 of the present document.
. Others, as described in clause 7.11.

As specified in TOSCA-Simple-Profile-Y AML-v1.3 [20], the import statement can use a single-line or multi-line
grammar.

The single-line grammar supports the import of single or multiple uniquely named NSD types and other template
definition files.

EXAMPLE 1

imports:
- https://forge.etsi.org/rep/nfv/SOLBO1/raw/v2.6.1/etsi_nfv_so0l@@1l nsd_types.yaml

- any _other_ files.yaml
- custom_nsd _node_types_extension.yaml

The multi-line grammar also supports the import of single or multiple uniquely named NSD types and other template
definition files. The "file" keyword is a mandatory parameter in this grammar.

EXAMPLE 2

imports:
- file:
https://forge.etsi.org/rep/nfv/SO0LO01/raw/v2.6.1/etsi_nfv_sol@01l nsd_types.yaml

- file: any other_files.yaml
- file: custom_nsd_node_types_extension.yaml

5.6.3 PNFD TOSCA service template

A PNFD TOSCA service template as specified in clause 8.11 shall include a TOSCA import definition referencing the
following files:

. Thefile defined in clause B.4 that includes all the type definitions from clause 8 of the present document.
. Others, as described in clause 8.11.

As specified in TOSCA-Simple-Profile-Y AML-v1.3 [20], the import statement can use a single-line or multi-line
grammar.

The single-line grammar supports the import of single or multiple uniquely named PNFD types and other template
definition files.
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EXAMPLE 1:

imports:
- https://forge.etsi.org/rep/nfv/SOLBO1/raw/v2.6.1/etsi_nfv_soleel pnfd_types.yaml

- any_other_files.yaml
- custom_pnfd_node_types_extension.yaml

The multi-line grammar also supports the import of single or multiple uniquely named PNFD types and other template
definition files. The "file" keyword is a mandatory parameter in this grammar.

EXAMPLE 2:
imports:

- file:
https://forge.etsi.org/rep/nfv/S0LO01/raw/v2.6.1/etsi_nfv_sole@l_pnfd_types.yaml

- file: any other_files.yaml
- file: custom_pnfd_node_types_extension.yaml

5.7 Type extension

57.1 Introduction

Type extension is used when VNF-specific type information is introduced in the VNFD (e.g. modifiable attributes,
configurable properties and additional parametersto LCM operations) or NSD (e.g. additional parametersto LCM
operations).

57.2 Rules

Type extension may be applied to NFV types defined in the present document within the limits specified in table 5.7.3-1
and table 5.7.4-1, adhering to the following rule.

A derived type shall extend the base type in such away that it remains substitutable for the base type with the following
requirements:

New properties and attributes may be introduced with no restriction within the limits specified in table 5.7.3-1 and
table 5.7.4-1.

Existing properties may be extended according to the following rules:

a) A scalar property shall not be extended to another type (e.g. a string property shall not be replaced with an
integer property or with a complex property of the same name).

b) A complex property of datatype"X" may only be extended to a property of type"Y" where"Y" is derived
from " X" according to the present rules (recursive rule: present rules applied to each property of the derived
data type).

c) A property of typelist with entry schema X" may only be extended to alist with entry schema"Y" where"Y"
isan extension of "X" according to the present rules (recursive rule: present rules applied to the elements of
thelist).

d) A property of type map with entry schema"X" may only be extended to a map with entry schema"Y" where
"Y" isan extension of "X" according to the present rules (recursive rule: present rules applied to the values of
the map).

In general, the above rules apply to introducing/extending other elements beyond properties such as capabilities,
requirements, interfaces, operations, inputs, etc. as well.
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Table 5.7.3-1 specifies the extension point where VNFD author may extend the pre-defined types.

Table 5.7.3-1: VNFD type extension points

Type

Keyname

Property name

tosca.nodes.nfv.VNF

properties

modifiable_attributes (as a new property)
configurable_properties (as a new
property). See note 4.

requirements

New requirements with capability type
VirtualLinkable (as new requirements).

interfaces Vnflem.{operation_name}.inputs.additiona

|_parameters (as a new property)

Vnflem.{operation_name}.inputs (as new

properties).

Vnflndicator.notifications (as new

notifications).

See note 4.

attributes One attribute of primitive type per VNF

indicator may be added.

One attribute of type integer per scaling

aspect may be added. It holds the value

of the current scale level.
tosca.nodes.nfv.Vdu.Compute properties  |configurable_properties (as a new

property). See note 1 and note 4.
tosca.datatypes.nfv.VnfinfoModifiableAttributes properties  |extensions (as a new property)

metadata (as a new property). See note 2

and note 4.
tosca.datatypes.nfv.VnfConfigurableProperties properties additional_configurable_properties (as a

new property). See note 2 and note 4.
tosca.datatypes.nfv.VnfcConfigurableProperties properties  |additional_vnfc_configurable_properties

(as a new property). See note 2 and

note 4.
tosca.datatypes.nfv.VnfinfoModifiableAttributesExtensions properties (new properties). See note 2 and note 4.
tosca.datatypes.nfv.VnfinfoModifiableAttributesMetadata properties (new properties). See note 2 and note 4.
tosca.datatypes.nfv.VnfAdditionalConfigurableProperties properties  [(new properties). See note 2 and note 4.
tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties properties  |[(new properties). See note 2 and note 4.
tosca.datatypes.nfv.VnfOperationAdditionalParameters properties  |(new properties). See note 2 and note 4.
tosca.datatypes.nfv.InputOpCoordParams properties  |[(new properties). See note 2 and note 4.
tosca.datatypes.nfv.OutputOpCoordParams properties  |[(new properties). See note 2 and note 4.
tosca.interfaces.nfv.Vnflndicator notifications |one notification may be added per Vnf

indicator. See note 3.
tosca.interfaces.nfv.ChangeCurrentVnfPackage operations  [{change_current_package_script} (as new|

operation).

{change_current_package_script}.inputs.a|

dditional_parameters (as new property).
tosca.policies.nfv.L.cmCoordinationAction policies See clause 6.10.16.4

ETSI



34 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

Type | Keyname | Property name

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

VNF specific Vdu.Compute node types should be given names starting by the provider name followed by a
dot (".") in order to avoid collisions if these node types are imported in an NSD service template. The
provider name may, but need not, be identical to the value of the provider property of the VNF node type.
Furthermore, it is the VNF provider's responsibility to ensure the uniqueness of the names of its
Vdu.Compute node types, i.e. the Vdu.Compute node type names starting with its provider name.

VNF specific extension datatypes should be given names starting by the provider name followed by a dot
(".") in order to avoid collisions when importing these datatypes in an NSD service template. The provider
name may, but need not, be identical to the value of the provider property of the VNF node type.
Furthermore, it is the VNF provider's responsibility to ensure the uniqueness of the names of its datatypes,
i.e. the datatype names starting with its provider name.

VNF specific interface types should be given names starting by the provider name followed by a dot (".") in
order to avoid collisions when importing these types in an NSD service template. The provider name may,
but need not, be identical to the value of the provider property of the VNF node type. Furthermore, it is the
VNF provider's responsibility to ensure the uniqueness of the names of its interface types, i.e. the interface
type names starting with its provider name.

If a property is defined with a required value equal to false, the default value shall not be present in VNFD.
This also applies to any new datatypes introduced in the VNFD.

5.7.4

NSD types

Table 5.7.4-1 specifies the extension points where NSD author may extend the pre-defined types.

Table 5.7.4-1: NSD type extension points

Type Keyname Property name

tosca.nodes.nfv.NS requirements |New requirements with capability type

VirtualLinkable (as new requirements).
interfaces Nslcm.{operation_name}.inputs.additional_
parameters (as a new property).

tosca.datatypes.nfv.NsOperationAdditionalParameters properties (new properties). See note.
tosca.policies.nfv.NsAutoScale policies See clause 7.10.15.
NOTE: If a property is defined with a required value equal to false, the default value shall not be present in NSD.

This also applies to any new datatypes introduced in the NSD.

5.7.5

Security-sensitive properties in extended data types

The definition of the properties of some of the data types derived from the data types specified in the present document
may include the following metadata:

NOTE:

sensitive: "true"

Double quotes are needed to avoid that the parser interpretsit as the Boolean value true.

This metadata indicates that the property holds security-sensitive information (e.g. passwords).

It is out of the scope of the present document to specify the exact behaviour of afunctional block handling security-
sensitive properties. The intent of this metadataisto signal not to expose the value of the property by means such as
user interfaces, logging files, programmatic interfaces, etc.

Specific handling of these properties when they are used as parametersin the APIsis defined in the affected
specifications, e.g. ETSI GSNFV-SOL 003 [i.9].

Extension of the typeslisted in table 5.7.5-1 may include properties with this metadata.
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Table 5.7.5-1: VNFD and NSD extensible data types

Data type
tosca.datatypes.nfv.VnfinfoModifiableAttributesExtensions
tosca.datatypes.nfv.VnfAdditionalConfigurableProperties
tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties
tosca.datatypes.nfv.VnfOperationAdditionalParameters
tosca.datatypes.nfv.NsOperationAdditionalParameters

In this version of the present document the use of the security-sensitive tagging is limited to properties defined in the
extended types. The use of the security-sensitive tagging in properties defined in the present document is not supported.

The security-sensitive tagging is foreseen for properties whose val ues are expected to be dynamically set from the APIs.
Tagging a property that has a value assigned in the VNFD as security-sensitive does not prevent its exposure when the
complete VNFD is exposed. Therefore, assigning avalue in the VNFD should be avoided.

5.8 Non-Backward Compatible changes

Annex F provides the list of non-backward compatible changes during the devel opment of the present document.

5.9 Use of TOSCA functions

The TOSCA service templates complying with the present document may use the TOSCA functionslisted in
table 5.9-1. Use of these TOSCA functions shall comply with the provisionsin section 4 of TOSCA-Simple-Profile-
YAML-v1.3[20].

Table 5.9-1: Supported TOSCA functions

TOSCA function

get_property

get_artifact

get_input (see note 1)

get_attribute (see note 2)

TOSCA intrinsic functions (see note 3)

NOTE 1: The get_input function is used to retrieve the values of parameters declared in the
input section of a service template and assign them properties. Service templates
complying with the present document may only use the get_input function to
assigning values to the properties listed in table 5.9-2.

NOTE 2: Service templates complying with the present document may only use the
get_attribute function to retrieve the value of the following attributes:

a) Ina VNF node template: scale_status attribute.
b) In an NS node template: scale_status attribute and any VNF node attribute
holding the value of a VNF indicator.

NOTE 3: TOSCA intrinsic functions (concat, join and token) are defined in section 4.3 of
TOSCA-Simple-Profile-YAML-v1.3 [20].

Table 5.9-2: Applicable properties for get_input

Type Property
tosca.nodes.nfv.VNF flavour_id
modifiable_attributes
configurable_properties
tosca.nodes.nfv.Vdu.Compute configurable_properties
NOTE: Input values are either assigned in the service templates or received from the APIs. The mapping between
TOSCA properties and API attributes is described in Annex D of the present document.
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6 VNFD TOSCA model

6.1 Introduction

The VNFD information model specified by ETSI GS NFV-IFA 011 [1] is mapped to the TOSCA concepts. The VNFD
is represented as one or more TOSCA service templates to be used by the VNFM for deploying and managing the
lifecycle of a VNF instance.

Table 6.1-1 describes the mapping of the main information elements defined in ETSI GS NFV-1FA 011 [1] applicable
to aVNFD and the corresponding NFV-specific TOSCA Types, as well the basic TOSCA types defined in TOSCA-
Simple-Profile-Y AML-v1.3 [20] from which they are derived from. The full definition of all types can be found in the
following clauses.

NOTE 1: The autoScale rule with use of VNF monitoring parameters specified in ETSI GS NFV-IFA 011 [1] is nhot
supported in this version of the present document.

NOTE 2: The monitoring parameters for Oscontainer based VNF specified in ETSI GS NFV-IFA 011 [1] is not
supported in this version of the present document.

Table 6.1-1: Mapping of ETSI GS NFV-IFA 011 [1] information elements with TOSCA types

ETSI GS NFV-IFA 011 [1] VNFD TOSCA types Derived from
Elements

VNFD tosca.nodes.nfv.VNF tosca.nodes.Root
Vdu n/a (see note 1) n/a
Cpd (Connection Point) tosca.nodes.nfv.Cp tosca.nodes.Root
VduCpd (internal tosca.nodes.nfv.VduCp tosca.nodes.nfv.Cp
connection point)
VirtualCpd tosca.nodes.nfv.VirtualCp tosca.nodes.nfv.Cp
VipCpd tosca.nodes.nfv.VipCp tosca.nodes.nfv.Cp
VnfVirtualLinkDesc (Virtual |tosca.nodes.nfv.VnfVirtualLink tosca.nodes.Root
Link)
VnfExtCpd (External tosca.nodes.nfv.VnfExtCp tosca.nodes.nfv.Cp
Connection Point) tosca.nodes.nfv.VduCp
VirtualStorageDesc tosca.nodes.nfv.Vdu.VirtualBlockStorage tosca.nodes.Root

tosca.nodes.nfv.Vdu.VirtualObjectStorage
tosca.nodes.nfv.Vdu.VirtualFileStorage

VirtualComputeDesc tosca.nodes.nfv.Vdu.Compute tosca.nodes.Root

OsContainerDesc tosca.nodes.nfv.Vdu.OsContainer tosca.nodes.Root

SwimageDesc tosca.artifacts.nfv.Swimage tosca.artifacts.Deployment
.Image

VnfDf n/a (see note 2) n/a

SecurityGroupRule tosca.policies.nfv.SecurityGroupRule tosca.policies.Root

VnfConfigurableProperties  |tosca.datatypes.nfv.VnfConfigurableProperties  |tosca.datatypes.Root
VnflnfoModifiableAttributes  |tosca.datatypes.nfv.VnfinfoModifiableAttributes |tosca.datatypes.Root
n/a (see note 3) tosca.nodes.nfv.Mciop tosca.nodes.Root
MciopProfile n/a (see note 3) n/a

NOTE 1: The Vdu information element is represented as a collection of tosca.nodes.nfv.VduCp,
tosca.nodes.nfv.Vdu.Compute (for VM based VNFs),
tosca.nodes.nfv.Vdu.OsContainerDeployableUnit (for Oscontainer based VNFs),
tosca.nodes.nfv.Vdu.OsContainer (for Oscontainer based VNFs),
tosca.nodes.nfv.Vdu.VirtualBlockStorage, tosca.nodes.nfv.Vdu.VirtualObjectStorage and
tosca.nodes.nfv.Vdu.VirtualFileStorage types.

NOTE 2: The VnfDf information element is represented as a TOSCA service template.

NOTE 3: There is not a direct mapping between the MciopProfile in ETSI GS NFV-IFA 011 [1] and the
tosca.nodes.nfv.Mciop. However, the 'deploymentOrder' and 'associatedVdu' attributes defined
in the MciopProfile element are mapped to tosca.nodes.nfv.Mciop. The
‘affinityOrAntiAffinityGroupld' is mapped to tosca.policies.nfv.AffinityRule or
tosca.policies.nfv.AntiAffinityRule .
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Figure 6.1-1 provides an overview of the TOSCA node types used to build a service template representing a VNFD for
a specific deployment flavour, and of the relationship between them for VNFs when all its virtualisation containers are
realized as VMs. The figure shows one of the three types of virtual storage. A detailed description is provided in
clause 6.11.
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Figure 6.1-1: Service template VNFD overview when all the virtualisation containers of the VNF are
realized as VMs

Figure 6.1-2 provides an overview of the TOSCA node types used to build a service template representing a VNFD for
a specific deployment flavour, and of the relationship between them when all the virtualisation containers of the VNF
are realized as OsContainers.
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Figure 6.1-2: Service template VNFD overview when all the virtualisation containers of the VNF are
realized as OsContainers
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6.2 Data Types

6.2.1  tosca.datatypes.nfv.CpProtocolData

6.2.1.1 Description

The CpProtocol Data data type is defined in clause 9.2.6 of the present document.
6.2.2  tosca.datatypes.nfv.AddressData

6.2.2.1 Description

The AddressData data type is defined in clause 9.2.3 of the present document.
6.2.3  tosca.datatypes.nfv.L2AddressData

6.2.3.1 Description

The L2AddressData data type is defined in clause 9.2.1 of the present document.
6.2.4  tosca.datatypes.nfv.VirtualNetworkinterfaceRequirements

6.24.1 Description
The Virtual Networkl nterfaceRequirements data type describes requirements on a virtual network interface, as defined

in ETSI GSNFV-IFA 011 [1]. Table 6.2.4.1-1 specifies the declared names for this data type. These names shall be
used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.4.1-1: Type name, shorthand, and URI

Shorthand Name VirtualNetworkInterfaceRequirements

Type Qualified Name |toscanfv:VirtualNetworkInterfaceRequirements

Type URI tosca.datatypes.nfv.VirtualNetworkinterfaceRequirements
6.2.4.2 Properties

The properties of the Virtual Networkl nterfaceRequirements data type shall comply with the provisions set out in
table 6.2.4.2-1.

Table 6.2.4.2-1: Properties

Name Required Type Constraints Description
name no string Provides a human readable name for the
requirement.
description no string Provides a human readable description of the
requirement.
support_mandatory yes boolean Indicates whether fulfilling the constraint is

mandatory (TRUE) for successful operation or
desirable (FALSE).

network_interface_requir |yes map of string The network interface requirements. A map of
ements strings that contain a set of key-value pairs that
describes the hardware platform specific
network interface deployment requirements.

More information regarding the usage of this
property is available at:
https://reqister.etsi.org.
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Name Required Type

Constraints

Description

nic_io_requirements no

NodeData

tosca.datatyp
es.nfv.Logical

This references (couples) the CP with any
logical node 1/O requirements (for network
devices) that may have been created. Linking
these attributes is necessary so that so that 1/0
requirements that need to be articulated at the
logical node level can be associated with the
network interface requirements associated with
the CP.

6.2.4.3 Definition

The syntax of the Virtual NetworklnterfaceRequirements data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualNetworkInterfaceRequirements:

derived_from: tosca.datatypes.Root

description: Describes requirements on a virtual network interface

properties:
name:
type: string

description: Provides a human readable name for the requirement.

required: false
description:
type: string

description: Provides a human readable description of the requirement.

required: false
support_mandatory:
type: boolean

description: Indicates whether fulfilling the constraint is mandatory (TRUE)
for successful operation or desirable (FALSE).

required: true
network_interface_requirements:
type: map

description: The network interface requirements. A map of strings that contain

a set of key-value pairs that describes the hardware platform specific

interface deployment requirements.
required: true
entry_schema:
type: string
nic_io_requirements:

type: tosca.datatypes.nfv.LogicalNodeData

description: references (couples) the CP with any logical node I/O
requirements (for network devices) that may have been created. Linking these
attributes is necessary so that so that I/O requirements that need to be articulated
at the logical node level can be associated with the network interface requirements

associated with the CP.
required: false

6.2.4.4 Examples

None.

6.2.4.5 Additional Requirements
None.
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6.2.5 tosca.datatypes.nfv.L3AddressData

6.25.1 Description

The L3AddressData data type is defined in clause 9.2.2 of the present document.

6.2.6 tosca.datatypes.nfv.RequestedAdditionalCapability

6.2.6.1 Description
The RequestedAdditional Capability data type describes requested additional capability for a particular VDU, as defined

in ETSI GSNFV-IFA 011 [1]. Table 6.2.6.1-1 specifies the declared names for this data type. These names shall be
used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.6.1-1: Type name, shorthand, and URI

Shorthand Name RequestedAdditionalCapability

Type Qualified Name |toscanfv:RequestedAdditionalCapability

Type URI tosca.datatypes.nfv.RequestedAdditionalCapability
6.2.6.2 Properties

The properties of the RequestedAdditional Capability data type shall comply with the provisions set out in
table 6.2.6.2-1.

Table 6.2.6.2-1: Properties

Name Required | Type Constraints Description
requested_additional_capability_ |yes string Identifies a requested additional capability
name for the VDU.
support_mandatory yes boolean Indicates whether the requested additional

capability is mandatory for successful

operation.
min_requested_additional_capabi [no string Identifies the minimum version of the
lity_version requested additional capability.
preferred_requested_additional_c |[no string Identifies the preferred version of the
apability_version requested additional capability.
target_performance_parameters |yes map of Identifies specific attributes, dependent on

string the requested additional capability type.
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6.2.6.3 Definition
The syntax of the RequestedAdditional Capability data type shall comply with the following definition:

tosca.datatypes.nfv.RequestedAdditionalCapability:
derived_from: tosca.datatypes.Root
description: describes requested additional capability for a particular VDU
properties:
requested_additional capability name:
type: string
description: Identifies a requested additional capability for the VDU.
required: true
support_mandatory:
type: boolean
description: Indicates whether the requested additional capability is
mandatory for successful operation.
required: true
min_requested_additional capability version:
type: string
description: Identifies the minimum version of the requested additional
capability.
required: false
preferred_requested_additional_ capability version:
type: string
description: Identifies the preferred version of the requested additional
capability.
required: false
target_performance_parameters:
type: map
description: Identifies specific attributes, dependent on the requested
additional capability type.
required: true
entry_schema:
type: string

6.2.6.4 Examples

None.

6.2.6.5 Additional Requirements
None.

6.2.7  tosca.datatypes.nfv.VirtualMemory

6.2.7.1 Description

The VirtualMemory data type supports the specification of requirements related to virtual memory of avirtual compute
resource, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.2.7.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.7.1-1: Type name, shorthand, and URI

Shorthand Name VirtualMemory
Type Qualified Name |toscanfv:VirtualMemory
Type URI tosca.datatypes.nfv.VirtualMemory
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6.2.7.2 Properties

The properties of the VirtualMemory data type shall comply with the provisions set out in table 6.2.7.2-1.

Table 6.2.7.2-1: Properties

Name Required Type Constraints Description
virtual_mem_size yes scalar- Amount of virtual memory.
unit.size
virtual_mem_oversubscr |no string The memory core oversubscription policy in
iption_policy terms of virtual memory to physical memory on
the platform.
vdu_mem_requirements |no map of The hardware platform specific VDU memory
string requirements. A map of strings that contains a

set of key-value pairs that describes hardware
platform specific VDU memory requirements.

More information regarding the usage of this
property is available at:
https://reqister.etsi.org.

numa_enabled yes boolean |default: false [It specifies the memory allocation to be
cognisant of the relevant process/core
allocation.
6.2.7.3 Definitions

The syntax of the VirtualMemory data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualMemory:
derived from: tosca.datatypes.Root
description: supports the specification of requirements related to virtual memory
of a virtual compute resource
properties:
virtual_mem_size:
type: scalar-unit.size
description: Amount of virtual memory.
required: true
virtual_mem_oversubscription_policy:
type: string
description: The memory core oversubscription policy in terms of virtual
memory to physical memory on the platform.
required: false
vdu_mem_requirements:
type: map
description: The hardware platform specific VDU memory requirements. A map of
strings that contains a set of key-value pairs that describes hardware platform
specific VDU memory requirements.
required: false
entry_schema:
type: string
numa_enabled:
type: boolean
description: It specifies the memory allocation to be cognisant of the
relevant process/core allocation.
required: true
default: false

6.2.7.4 Examples

None.
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6.2.7.5 Additional Requirements

None.
6.2.8  tosca.datatypes.nfv.VirtualCpu

6.2.8.1 Description
The Virtual Cpu data type supports the specification of requirements related to virtual CPU(s) of avirtual compute

resource, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.2.8.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.8.1-1: Type name, shorthand, and URI

Shorthand Name VirtualCpu

Type Qualified Name |toscanfv:VirtualCpu

Type URI tosca.datatypes.nfv.VirtualCpu
6.2.8.2 Properties

The properties of the Virtual Cpu data type shall comply with the provisions set out in table 6.2.8.2-1.

Table 6.2.8.2-1: Properties

Name Required Type Constraints Description

cpu_architecture no string CPU architecture type. Examples are x86,
ARM.

num_virtual_cpu yes integer greater_than: 0 |Number of virtual CPUs.

virtual_cpu_clock no scalar- Minimum virtual CPU clock rate.

unit.frequency

virtual_cpu_oversubscripti |no string CPU core oversubscription policy e.g. the

on_policy relation of virtual CPU cores to physical
CPU cores/threads.

vdu_cpu_requirements no map of string The hardware platform specific VDU CPU

requirements. A map of strings that
contains a set of key-value pairs
describing VDU CPU specific hardware
platform requirements.

More information regarding the usage of
this property is available at:
https://reqister.etsi.org.

virtual_cpu_pinning no tosca.datatyp The virtual CPU pinning configuration for
es.nfv.Virtual the virtualised compute resource.
CpuPinning

6.2.8.3 Definition

The syntax of the Virtual Cpu data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualCpu:
derived from: tosca.datatypes.Root
description: Supports the specification of requirements related to virtual CPU(s)
of a virtual compute resource
properties:
cpu_architecture:
type: string
description: CPU architecture type. Examples are x86, ARM
required: false
num_virtual cpu:
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type: integer
description: Number of virtual CPUs
required: true
constraints:
- greater_than: ©
virtual _cpu_clock:
type: scalar-unit.frequency
description: Minimum virtual CPU clock rate
required: false
virtual _cpu_oversubscription_policy:
type: string
description: CPU core oversubscription policy e.g. the relation of virtual CPU
cores to physical CPU cores/threads.
required: false
vdu_cpu_requirements:
type: map
description: The hardware platform specific VDU CPU requirements. A map of
strings that contains a set of key-value pairs describing VDU CPU specific hardware
platform requirements.
required: false
entry_schema:
type: string
virtual_cpu_pinning:
type: tosca.datatypes.nfv.VirtualCpuPinning
description: The virtual CPU pinning configuration for the virtualised compute
resource.
required: false

6.2.8.4 Examples

None.

6.2.8.5 Additional Requirements
None.

6.2.9  tosca.datatypes.nfv.VirtualCpuPinning

6.2.9.1 Description

The Virtual CpuPinning data type supports the specification of requirements related to the virtual CPU pinning
configuration of avirtual compute resource, as defined in ETSI GS NFV-1FA 011 [1]. Table 6.2.9.1-1 specifies the
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.9.1-1: Type name, shorthand, and URI

Shorthand Name VirtualCpuPinning

Type Qualified Name |toscanfv:VirtualCpuPinning

Type URI tosca.datatypes.nfv.VirtualCpuPinning
6.2.9.2 Properties

The properties of the Virtual CpuPinning data type shall comply with the provisions set out in table 6.2.9.2-1.
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Table 6.2.9.2-1: Properties

Name Required | Type Constraints Description
virtual_cpu_pinning_policy |no string Valid values: |Indicates the policy for CPU pinning. The policy
See YAML can take values of "static" or "dynamic". In case
definition of "dynamic" the allocation of virtual CPU cores
constraints to logical CPU cores is decided by the VIM.

(e.g. SMT (Simultaneous Multi-Threading)
requirements). In case of "static" the allocation
is requested to be according to the
virtual_cpu_pinning_rule.
virtual_cpu_pinning_rule no list of Provides the list of rules for allocating virtual
string CPU cores to logical CPU cores/threads.

6.2.9.3 Definition
The syntax of the Virtual CpuPinning data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualCpuPinning:
derived_from: tosca.datatypes.Root
description: Supports the specification of requirements related to the virtual CPU
pinning configuration of a virtual compute resource
properties:
virtual_cpu_pinning_policy:
type: string
description: Indicates the policy for CPU pinning. The policy can take values
of "static" or "dynamic". In case of "dynamic"” the allocation of virtual CPU cores to
logical CPU cores is decided by the VIM. (e.g. SMT (Simultaneous Multi-Threading)
requirements). In case of "static" the allocation is requested to be according to the
virtual_cpu_pinning_rule.
required: false
constraints:
- valid values: [ static, dynamic ]
virtual_cpu_pinning_rule:
type: list
description: Provides the list of rules for allocating virtual CPU cores to
logical CPU cores/threads
required: false
entry_schema:
type: string

6.2.9.4 Examples
None.
6.2.9.5 Additional Requirements

Thevirtual_cpu_pinning_rule shall be included if the virtual_cpu_pinning_policy property is set to "static" and shall be
absent otherwise.

6.2.10 tosca.datatypes.nfv.VnfcConfigurableProperties

6.2.10.1 Description

The VnfcConfigurableProperties data type defines the configurable properties of a VNFC, as defined in ETSI
GSNFV-IFA 011 [1].

Table 6.2.10.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].
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Table 6.2.10.1-1: Type name, shorthand, and URI

Shorthand Name VnfcConfigurableProperties
Type Qualified Name |toscanfv:VnfcConfigurableProperties
Type URI tosca.datatypes.nfv.VnfcConfigurableProperties

6.2.10.2 Properties

The properties of the V nfcconfigurableProperties shall comply with the provisions set out in table 6.2.10.2-1.

Table 6.2.10.2-1: Properties

Name Required Type Constraints Description
additional_vnfc_configurabl |[no tosca.datatypes. Describes additional configuration for
e_properties nfv.VnfcAddition VNFC that can be modified using the

alConfigurablePr ModifyVnfinfo operation.
operties

6.2.10.3 Definition
The syntax of the V nfcConfigurableProperties data type shall comply with the following definition:

tosca.datatypes.nfv.VnfcConfigurableProperties:
derived from: tosca.datatypes.Root
description: Defines the configurable properties of a VNFC
#properties:
# additional_vnfc_configurable properties:
# type: tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties
# description: Describes additional configuration for VNFC that can be
modified using the ModifyVnfInfo operation
# required: false
# derived types are expected to introduce
# additional_vnfc_configurable properties with its type derived from
# tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties

6.2.10.4 Examples
Example definition of configurable properties without properties assignment val ue.

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
MyCompany.nodes.nfv.Vdu.Aux:
derived_from: tosca.nodes.nfv.Vdu.Compute
properties:
configurable properties:
type: MyCompany.datatypes.nfv.AuxVnfcConfigurableProperties

data_types:
MyCompany.datatypes.nfv.AuxVnfcConfigurableProperties:
derived from: tosca.datatypes.nfv.VnfcConfigurableProperties
properties:
additional_vnfc_configurable_properties:
type: MyCompany.datatypes.nfv.AuxVnfcAdditionalConfigurableProperties
required: true

MyCompany.datatypes.nfv.AuxVnfcAdditionalConfigurableProperties:

derived_from: tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties
properties:
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name_prefix_in_vim:
type: string
required: false
dns_server:
type: string
required: true

topology template:

node_templates:

aux:
type: MyCompany.nodes.nfv.Vdu.Aux
properties:

Example definition of configurable properties with properties assignment value.

tosca_definitions_version: tosca_simple_yaml_ 1 3

node_types:
MyCompany .SunshineDB.1 0.1 0:
derived from: tosca.nodes.nfv.VNF
properties:

interfaces:
Vnflcm:
type: tosca.interfaces.nfv.Vnflcm

MyCompany.nodes.nfv.Vdu.Aux:
derived_from: tosca.nodes.nfv.Vdu.Compute
properties:
configurable_properties:
type: MyCompany.datatypes.nfv.AuxVnfcConfigurableProperties
required: false

data_types:
MyCompany.datatypes.nfv.AuxVnfcConfigurableProperties:
derived_from: tosca.datatypes.nfv.VnfcConfigurableProperties
properties:
additional vnfc_configurable properties:
type: MyCompany.datatypes.nfv.AuxVnfcAdditionalConfigurableProperties
required: true

MyCompany .datatypes.nfv.AuxVnfcAdditionalConfigurableProperties:
derived from: tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties
properties:

name_prefix_in_vim:

type: string

required: true

default: "MyCustomer"
dns_server:

type: string

required: true

default: "90.200.250.57"

topology template:
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substitution_mappings:
node_type: MyCompany.SunshineDB.1 0.1 ©
requirements:
virtual_link: [ dbBackendIpv4, virtual link ] # IPv4 for SQL

inputs:
name_prefix_in_vim:
type: string
dns_server:
type: string

node_templates:
SunshineDB:
type: MyCompany.SunshineDB.1 0.1 ©

dbBackend:
type: MyCompany.nodes.nfv.Vdu.Aux
properties:

configurable_properties:
additional vnfc_configurable_properties:

name_prefix_in_vim: { get_input: name_prefix_in_vim }
dns_server: { get_input: dns_server }

In the above example, default values are provided in the node type definition, properties assignment by using TOSCA
get_input function is described in the node template. The properties values from the API will override the default
values.

6.2.10.5 Additional Requirements

None.
6.2.11 tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties

6.2.11.1 Description
The VnfcAdditional ConfigurableProperties type is an empty base type for deriving data types for describing additional

configurable properties for agiven VNFC. Table 6.2.11.1-1 specifies the declared names for this data type. These
names shall be used as specified in TOSCA-Simple-ProfileeYAML-v1.3[20].

Table 6.2.11.1-1: Type name, shorthand, and URI

Shorthand Name VnfcAdditionalConfigurableProperties
Type Qualified Name [toscanfv:VnfcAdditionalConfigurableProperties
Type URI tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties

6.2.11.2 Properties

None.

6.2.11.3 Definition
The syntax of the V nfcAdditional ConfigurableProperties data type shall comply with the following definition:

tosca.datatypes.nfv.VnfcAdditionalConfigurableProperties:
derived from: tosca.datatypes.Root
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description: VnfcAdditionalConfigurableProperties type is an empty base type
for deriving data types for describing additional configurable properties for a
given VNFC.

6.2.11.4 Examples
See clause 6.2.10.4.

6.2.12 tosca.datatypes.nfv.VduProfile

6.2.12.1 Description

The VduProfile data type describes additional instantiation data for a given Vdu.Compute (for VM based VDU) or

V du.OsContai nerDeployableUnit (for Oscontainer based VDU) used in a specific deployment flavour. Table 6.2.12.1-1
specifies the declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-
YAML-v1.3[20].

Table 6.2.12.1-1: Type name, shorthand, and URI

Shorthand Name VduProfile
Type Qualified Name |toscanfv:VduProfile
Type URI tosca.datatypes.nfv.VduProfile

6.2.12.2 Properties
The properties of the VduProfile data type shall comply with the provisions set out in table 6.2.12.2-1.

Table 6.2.12.2-1: Properties

Name Required Type Constraints Description
min_number_of |yes integer greater_or_equal: |Minimum number of instances of the VNFC
_instances 0 based on this Vdu.Compute (for VM based

VDU) or Vdu.OsContainerDeployableUnit node
(for Oscontainer based VDU) that is permitted
to exist for a particular VNF deployment flavour.
max_number_of |yes integer greater_or_equal: |Maximum number of instances of the VNFC
_instances 0 based on this Vdu.Compute (for VM based
VDU) or Vdu.OsContainerDeployableUnit node
(for Oscontainer based VDU) that is permitted
to exist for a particular VNF deployment flavour.

nfvi_maintenanc [no tosca.datatypes. Provides information on the impact tolerance
e_info nfv.NfviMainten and rules to be observed when instance(s) of
ancelnfo the Vdu.Compute (for VM based VDU) are

impacted during NFVI operation and

maintenance (e.g. NFVI resource upgrades).

See notes 2 and 3.

NOTE 1: A vduld property, which exists in ETSI GS NFV-IFA 011 [1] is not needed, as the VduProfile is contained
in the Vdu.Compute node(for VM based VDU) or Vdu.OsContainerDeployableUnit node (for Oscontainer
based VDU).

NOTE 2: The impact tolerance and rules also apply to the VirtualBlockStorage, VirtualObjectStorage and
VirtualFileStorage nodes connected to the Vdu.Compute (for VM based VDU) via one particular
occurrence of the virtual_storage requirement and to each VduCp node connected to the Vdu.Compute
(for VM based VDU) via one particular occurrence of the virtual_binding capability.

NOTE 3: An NFVI level operation (e.g. restart of a virtual machine) can impact a VNF and the VNF may be able to
tolerate only a limited number of such impacts simultaneously. The nfvi_maintenance_info provides
constraints related to detection and tolerance so that negative impact on VNF functionality can be avoided
during NFVI maintenance operations.
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6.2.12.3 Definition
The syntax of the VduProfile data type shall comply with the following definition:

tosca.datatypes.nfv.VduProfile:
derived_from: tosca.datatypes.Root
description: describes additional instantiation data for a given Vdu.Compute (for
VM based VDU) or Vdu.OsContainerDeployableUnit node (for Oscontainer based VDU) used
in a specific deployment flavour.
properties:
min_number_of_instances:
type: integer
description: Minimum number of instances of the VNFC based on this Vdu.Compute
(for VM based VDU) or Vdu.OsContainerDeployableUnit node (for Oscontainer based VDU)
that is permitted to exist for a particular VNF deployment flavour.
required: true
constraints:
- greater_or_equal: ©
max_number_of instances:
type: integer
description: Maximum number of instances of the VNFC based on this Vdu.Compute
(for VM based VDU) or Vdu.OsContainerDeployableUnit node (for Oscontainer based VDU)
that is permitted to exist for a particular VNF deployment flavour.
required: true
constraints:
- greater_or_equal: @0
nfvi_maintenance_info:
type: tosca.datatypes.nfv.NfviMaintenanceInfo
description: Provides information on the impact tolerance and rules to be
observed when instance(s) of the Vdu.Compute (for VM based VDU) are impacted during
NFVI operation and maintenance (e.g. NFVI resource upgrades).
required: false
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6.2.12.4 Examples

tosca_definitions_version: tosca_simple_yaml 1 3

topology template:

node_templates:

VDU_A:
type: tosca.nodes.nfv.Vdu.Compute
properties:

vdu_profile:
min_number_of instances: 2
max_number_of_instances: 6
# other properties omitted for brevity
requirements:
- virtual_storage: VirtualStorage Al
- virtual_storage: VirtualStorage A2
capabilities:
virtual_binding:

VirtualStorage Al:
type: tosca.nodes.nfv.Vdu.VirtualBlockStorage
properties:
# omitted for brevity
# per_vnfc_instance property not present or set to true
capabilities:
virtual storage

VirtualStorage A2:
type: tosca.nodes.nfv.Vdu.VirtualBlockStorage
properties:
# omitted for brevity
# per_vnfc_instance property not present or set to true
capabilities:
virtual storage

VduCp_A1l:
type: tosca.nodes.nfv.VduCp
properties:
# omitted for brevity
requirements:
- virtual_binding: VDU_A
- virtual_link

VduCp_A2:
type: tosca.nodes.nfv.VduCp
properties:
# omitted for brevity
requirements:
- virtual_binding: VDU_A
- virtual_link

Above snippet shows part of atopology template. The VDU_A node template is a Vdu.Compute node that is connected
to two VirtualBlockStorage nodes: VirtualStorage A1 and Virtua Storage AZ2. It aso has two VduCps: VduCp_A1 and
Vdu_CpAZ2.
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The minimum number of instances of VDU_A that are permitted to exist is 2. Likewise, the minimum number of
instances of VirtualStorage A1, VirtualStorage A2, VduCp_A1 and VduCp_AZ2 that are permitted to exist is 2.

The maximum number of instances of VDU_A that are permitted to exist is 6. Likewise, the maximum number of
instances of VirtualStorage A1, VirtualStorage A2, VduCp_A1 and VduCp_AZ2 that are permitted to exist is 6.

6.2.12.5 Additional requirements

The properties of the vdu_profile indicate the maximum and minimum number of V du.Compute instances that are
permitted to exist, created from a given Vdu.Compute node template during its lifecycle, as well as:

. If the 'per_vnfc_instance' property of the Virtual BlockStorage, Virtual ObjectStorage or VirtualFileStorage
nodes connected to the VVdu.Compute nodeis set to 'true’ or absent: the maximum and minimum number of
instances of each VirtualBlockStorage, Virtual ObjectStorage and Virtual FileStorage nodes connected to the
Vdu.Compute via one particular occurrence of the virtual_storage requirement.

NOTE: If 'per_vnfc_instance' property is set to 'false’ only one instance of the storage node shall exist.

. The maximum and minimum number instances of each VduCp node connected to the Vdu.Compute via one
particular occurrence of the virtual_binding capability.

6.2.13 tosca.datatypes.nfv.VIProfile

6.2.13.1 Description
The VIProfile data type describes additional instantiation datafor agiven VL used in a specific VNF deployment

flavour. Table 6.2.13.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.2.13.1-1: Type name, shorthand, and URI

Shorthand Name VIProfile
Type Qualified Name |toscanfv:VIProfile
Type URI tosca.datatypes.nfv.VIProfile

6.2.13.2 Properties

The properties of the VIProfile data type shall comply with the provisions set out in table 6.2.13.2-1.
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Table 6.2.13.2-1: Properties

Name

Required

Type

Constraints

Description

max_bitrate_ |yes
requirements

tosca.datatypes.nfv.Link
BitrateRequirements

Specifies the maximum bitrate
requirements for a VL instantiated
according to this profile.

min_bitrate_r |yes
equirements

tosca.datatypes.nfv.Link
BitrateRequirements

Specifies the minimum bitrate
requirements for a VL instantiated
according to this profile.

gos

no

tosca.datatypes.nfv.Qos

Specifies the QoS requirements of a VL
instantiated according to this profile.

virtual_link_p [no
rotocol_data

list of
tosca.datatypes.nfv.Virt
ualLinkProtocolData

Specifies the protocol data for a virtual
link. If more than 1 values are present,
the order shall be the same as the order of
the layer_protocols occurrences in the
connectivity_type property of the same
VnfVirtualLink node, i.e. the first
occurrence of the
virtual_link_protocol_data represents the
highest layer protocol data, and the last
occurrence represents the lowest layer
protocol data.

NOTE: A vnfVirtualLinkDescld property, which exists in ETSI GS NFV-IFA 011 [1] is not needed, as the
VLProfile is contained in the VL node.
6.2.13.3 Definition

The syntax of the VIProfile data type shall comply with the following definition:

tosca.datatypes.nfv.V1lProfile:
derived from: tosca.datatypes.Root
description: Describes additional instantiation data for a given VL used in a
specific VNF deployment flavour.
properties:
max_bitrate_requirements:
type: tosca.datatypes.nfv.LinkBitrateRequirements
description: Specifies the maximum bitrate requirements for a VL instantiated
according to this profile.

required: true

min_bitrate_requirements:
type: tosca.datatypes.nfv.LinkBitrateRequirements
description: Specifies the minimum bitrate requirements for a VL instantiated
according to this profile.

required: true

qos:
type: tosca.datatypes.nfv.Qos
description: Specifies the QoS requirements of a VL instantiated according to
this profile.

required: false

virtual_link_protocol_data:
type: list
description: Specifies the protocol data for a virtual link.

required: false

entry_schema:
type: tosca.datatypes.nfv.VirtuallLinkProtocolData

6.2.13.4

None.

Examples
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6.2.13.5 Additional Requirements

None.

6.2.14 tosca.datatypes.nfv.VirtualLinkProtocolData

6.2.14.1 Description

The Virtual LinkProtocol Data data type describes one protocol layer and associated protocol datafor a given virtual link
used in a specific VNF deployment flavour. Table 6.2.14.1-1 specifies the declared names for this data type. These
names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.14.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkProtocolData
Type Qualified Name [toscanfv:VirtualLinkProtocolData
Type URI tosca.datatypes.nfv.VirtualLinkProtocolData

6.2.14.2 Properties

The properties of the Virtual LinkProtocol Data data type shall comply with the provisions set out in table 6.2.14.2-1.

Table 6.2.14.2-1: Properties

Name Required Type Constraints Description
associated_layer [|yes string Valid values: See |ldentifies one of the protocols a virtualLink
_protocol YAML definition gives access to (ethernet, mpls, odu2, ipv4,

constraints ipv6, pseudo-wire) as specified by the
connectivity _type property.
I2_protocol_data |no tosca.datatype Specifies the L2 protocol data for a virtual link.
s.nfv.L2Protoc Shall be present when the
olData associatedLayerProtocol attribute indicates a
L2 protocol and shall be absent otherwise.
I3_protocol_data |no tosca.datatype Specifies the L3 protocol data for this virtual
s.nfv.L3Protoc link. Shall be present when the
olData associatedLayerProtocol attribute indicates a
L3 protocol and shall be absent otherwise.

6.2.14.3 Definition
The syntax of the Virtual LinkProtocol Data data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualLinkProtocolData:
derived_from: tosca.datatypes.Root
description: describes one protocol layer and associated protocol data for a
given virtual link used in a specific VNF deployment flavour
properties:
associated_layer_protocol:
type: string
description: Identifies one of the protocols a virtualLink gives access
to (ethernet, mpls, odu2, ipv4, ipv6, pseudo-wire) as specified by the
connectivity type property.
required: true
constraints:
- valid values: [ ethernet, mpls, odu2, ipv4, ipv6, pseudo-wire ]
12 _protocol_data:
type: tosca.datatypes.nfv.L2ProtocolData
description: Specifies the L2 protocol data for a virtual link. Shall be
present when the associatedlLayerProtocol attribute indicates a L2 protocol and
shall be absent otherwise.
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type: tosca.datatypes.nfv.L3ProtocolData

description: Specifies the L3 protocol data for this virtual link.

Shall

be present when the associatedLayerProtocol attribute indicates a L3 protocol and

shall be absent otherwise.
required: false

6.2.14.4 Examples

None.

6.2.14.5 Additional Requirements

None.

6.2.15 tosca.datatypes.nfv.L2ProtocolData
6.2.15.1 Description

The L2Protocol Data data type escribes L2 protocol data for a given virtual link used in a specific VNF deployment
flavour. Table 6.2.15.1-1 specifies the declared names for this data type. These names shall be used as specified in

TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.15.1-1: Type name, shorthand, and URI

Shorthand Name L2ProtocolData

Type Qualified Name

toscanfv:L2ProtocolData

Type URI

tosca.datatypes.nfv.L2ProtocolData

6.2.15.2 Properties

The properties of the L2Protocol Data data type shall comply with the provisions set out in table 6.2.15.2-1.

Table 6.2.15.2-1: Properties

Name Required Type Constraints Description
name no string Identifies the network name associated with
this L2 protocol.
network_type no string Valid values: Specifies the network type for this L2 protocol.
See YAML The value may be overridden at run-time.
definition
constraints
vlan_transparent [yes boolean default: false Specifies whether to support VLAN
transparency for this L2 protocol or not.
mtu no integer greater_than: 0 Specifies the maximum transmission unit
(MTU) value for this L2 protocol.
segmentation_id |no string If present, specifies a specific virtualised
network segment, which depends on the
network type. For e.g. VLAN ID for VLAN
network type and tunnel ID for GRE/VXLAN
network types.
See note.

NOTE:

be overridden at run-time.

If this property is included in the VNFD, the property value shall be provided at run-time, unless a default
value is provided at design time in the VNFD. If a default value is provided at design-time, this value may
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6.2.15.3 Definition
The syntax of the L2Protocol Data data type shall comply with the following definition:

tosca.datatypes.nfv.L2ProtocolData:
derived_from: tosca.datatypes.Root
description: describes L2 protocol data for a given virtual link used in a
specific VNF deployment flavour.
properties:
name:
type: string
description: Identifies the network name associated with this L2 protocol.
required: false
network_type:
type: string
description: Specifies the network type for this L2 protocol. The value
may be overridden at run-time.
required: false
constraints:
- valid values: [ flat, vlan, vxlan, gre ]
vlan_transparent:
type: boolean
description: Specifies whether to support VLAN transparency for this L2
protocol or not.
required: true
default: false
mtu:
type: integer
description: Specifies the maximum transmission unit (MTU) value for this
L2 protocol.
required: false
constraints:
- greater_than: ©
segmentation_id:
type: string
description: Specifies a specific virtualised network segment, which
depends on the network type. For e.g., VLAN ID for VLAN network type and tunnel ID
for GRE/VXLAN network types
required: false

6.2.15.4 Examples

See examplein clause A.5.

6.2.15.5 Additional Requirements

None.
6.2.16 tosca.datatypes.nfv.L3ProtocolData

6.2.16.1 Description
The L3Protocol Data data type describes L3 protocol datafor a given virtual link used in a specific VNF deployment

flavour. Table 6.2.16.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].
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Table 6.2.16.1-1: Type name, shorthand, and URI

Shorthand Name
Type Qualified Name
Type URI

L3ProtocolData
toscanfv:L3ProtocolData
tosca.datatypes.nfv.L3ProtocolData

6.2.16.2 Properties

The properties of the L3Protocol Data data type shall comply with the provisions set out in table 6.2.16.2-1.

Table 6.2.16.2-1: Properties

Name Required Type Constraints Description

name

no

string

Identifies the network name associated with
this L3 protocol.

ip_version

yes

string

Valid values:

See YAML
definition
constraints

Specifies IP version of this L3 protocol.

The value of the ip_version property shall be
consistent with the value of the layer_protocol
in the connectivity type property of the virtual
link node.

cidr

yes

string

Specifies the CIDR (Classless Inter-Domain
Routing) of this L3 protocol. The value may be
overridden at run-time.

ip_allocation_p
ools

no

list of
tosca.datatypes
.nfv.IpAllocation
Pool

Specifies the allocation pools with start and
end IP addresses for this L3 protocol. The
value may be overridden at run-time.

gateway_ip

no

string

Specifies the gateway IP address for this L3
protocol. The value may be overridden at run-
time.

dhcp_enabled

no

boolean

Indicates whether DHCP (Dynamic Host
Configuration Protocol) is enabled or disabled
for this L3 protocol. The value may be
overridden at run-time.

ipv6_address_
mode

no

string

Valid values:

See YAML
definition
constraints

Specifies IPv6 address mode.

May be present when the value of the
ipVersion attribute is "ipv6" and shall be

absent otherwise. The value may be
overridden at run-time.

6.2.16.3 Definition

The syntax of the L3ProtocolData data type shall comply with the following definition:

tosca.datatypes.nfv.L3ProtocolData:
derived_from: tosca.datatypes.Root
description: describes L3 protocol data for a given virtual link used in a
specific VNF deployment flavour.
properties:
name:
type: string
description: Identifies the network name associated with this L3 protocol.
required: false
ip_version:
type: string
description: Specifies IP version of this L3 protocol. The value of the
ip_version property shall be consistent with the value of the layer protocol in
the connectivity type property of the virtual link node.
required: true
constraints:
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- valid _values: [ ipv4, ipvé ]
cidr:
type: string
description: Specifies the CIDR (Classless Inter-Domain Routing) of this
L3 protocol. The value may be overridden at run-time.
required: true
ip_allocation_pools:
type: list
description: Specifies the allocation pools with start and end IP
addresses for this L3 protocol. The value may be overridden at run-time.
required: false
entry_schema:
type: tosca.datatypes.nfv.IpAllocationPool
gateway_ip:
type: string
description: Specifies the gateway IP address for this L3 protocol. The
value may be overridden at run-time.
required: false
dhcp_enabled:
type: boolean
description: Indicates whether DHCP (Dynamic Host Configuration Protocol)
is enabled or disabled for this L3 protocol. The value may be overridden at run-
time.
required: false
ipv6_address_mode:
type: string
description: Specifies IPv6 address mode. May be present when the value of
the ipVersion attribute is "ipv6" and shall be absent otherwise. The value may be
overridden at run-time.
required: false
constraints:
- valid values: [ slaac, dhcpv6-stateful, dhcpv6-stateless ]

6.2.16.4 Examples

None.

6.2.16.5 Additional Requirements

None.
6.2.17 tosca.datatypes.nfv.IpAllocationPool

6.2.17.1 Description

The IpAllocationPool data type specifies arange of |P addresses. Table 6.2.17.1-1 specifies the declared names for this
data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.17.1-1: Type name, shorthand, and URI

Shorthand Name IpAllocationPool
Type Qualified Name |toscanfv:IpAllocationPool
Type URI tosca.datatypes.nfv.IpAllocationPool

6.2.17.2 Properties

The properties of the IpAllocationPool data type shall comply with the provisions set out in table 6.2.17.2-1.

ETSI



59 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

Table 6.2.17.2-1: Properties

Name Required Type Constraints Description
start_ip_address |yes string The IP address to be used as the first one in a
pool of addresses derived from the cidr block
full IP range
end_ip_address |yes string The IP address to be used as the last one in a
pool of addresses derived from the cidr block
full IP range

6.2.17.3 Definition
The syntax of the IpAllocationPool data type shall comply with the following definition:

tosca.datatypes.nfv.IpAllocationPool:
derived from: tosca.datatypes.Root
description: Specifies a range of IP addresses
properties:
start_ip_address:
type: string
description: The IP address to be used as the first one in a pool of
addresses derived from the cidr block full IP range
required: true
end_ip_address:
type: string
description: The IP address to be used as the last one in a pool of
addresses derived from the cidr block full IP range
required: true

6.2.17.4 Examples

None.

6.2.17.5 Additional Requirements

None.

6.2.18 tosca.datatypes.nfv.InstantiationLevel

6.2.18.1 Description
The InstantiationLevel data type describes the scale level for each aspect that corresponds to a given level of resources

to be instantiated within a deployment flavour in term of the number VNFC instances . Table 6.2.18.1-1 specifies the
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.18.1-1: Type name, shorthand, and URI

Shorthand Name InstantiationLevel
Type Qualified Name |[toscanfv:InstantiationLevel
Type URI tosca.datatypes.nfv.InstantiationLevel

6.2.18.2 Properties

The properties of the InstantiationLevel datatype shall comply with the provisions set out in table 6.2.18.2-1.
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Table 6.2.18.2-1: Properties

Name Required Type Constraints Description
description yes string Human readable description of the level.
scale_info no map of Represents for each aspect the scale level
tosca.datatypes that corresponds to this instantiation level.
.nfv.Scalelnfo scale_info shall be present if the VNF supports
scaling.

6.2.18.3 Definition
The syntax of the InstantiationLevel datatype shall comply with the following definition:

tosca.datatypes.nfv.InstantiationlLevel:
derived_from: tosca.datatypes.Root
description: Describes the scale level for each aspect that corresponds to a given
level of resources to be instantiated within a deployment flavour in term of the
number VNFC instances
properties:
description:
type: string
description: Human readable description of the level
required: true
scale_info:
type: map # key: aspectld
description: Represents for each aspect the scale level that corresponds to
this instantiation level. scale_info shall be present if the VNF supports scaling.
required: false
entry_schema:
type: tosca.datatypes.nfv.Scalelnfo

6.2.18.4 Examples
See clause A.6.

6.2.18.5 Additional Requirements

None.
6.2.19 tosca.datatypes.nfv.VdulLevel

6.2.19.1 Description

The VduLevel datatype indicates for agiven Vdu.Compute in agiven level the number of instances to deploy.
Table 6.2.19.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.19.1-1: Type name, shorthand, and URI

Shorthand Name VduLevel
Type Qualified Name |toscanfv:VduLevel
Type URI tosca.datatypes.nfv.VduLevel

6.2.19.2 Properties

The properties of the VduLevel datatype shall comply with the provisions set out in table 6.2.19.2-1.

ETSI



61 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

Table 6.2.19.2-1: Properties

Name Required Type Constraints Description
number_of_instances |yes integer |greater_or_equal: 0 |Number of instances of VNFC based on this
VDU to deploy for this level.

6.2.19.3 Definition
The syntax of the VduLevel data type shall comply with the following definition:

tosca.datatypes.nfv.VduLevel:
derived_from: tosca.datatypes.Root
description: Indicates for a given Vdu.Compute in a given level the number of
instances to deploy
properties:
number_of_instances:
type: integer
description: Number of instances of VNFC based on this VDU to deploy for this
level.
required: true
constraints:
- greater_or_equal: ©

6.2.19.4 Examples
Seeclause A.6.

6.2.19.5 Additional Requirements

None.

6.2.20 tosca.datatypes.nfv.VnfLcmOperationsConfiguration

6.2.20.1 Description

The VnfLcmOperationsConfiguration data type represents information to configure lifecycle management operations as
specified in ETSI GS NFV-IFA 007 [i.1]. Each VNF LCM operations configuration property represents a container for
all attributes that affect the invocation of the corresponding VNF Lifecycle Management operation. Table 6.2.20.1-1
specifies the declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-
YAML-v1.3[20].

Table 6.2.20.1-1: Type name, shorthand, and URI

Shorthand Name VnfLcmOperationsConfiguration
Type Qualified Name [toscanfv:VnfLcmOperationsConfiguration
Type URI tosca.datatypes.nfv.VnfLcmOperationsConfiguration

6.2.20.2 Properties

The properties of the VnfLcmOperationsConfiguration data type shall comply with the provisions set out in
table 6.2.20.2-1.
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Table 6.2.20.2-1: Properties

Name Required Type Constraints Description

instantiate no tosca.datatypes. Configuration parameters for the InstantiateVnf
nfv.Vnflnstantiat operation.
eOperationConfi
guration

scale no tosca.datatypes. Configuration parameters for the ScaleVnf
nfv.VnfScaleOp operation.
erationConfigur
ation

scale_to_level [no tosca.datatypes. Configuration parameters for the
nfv.VnfScaleTo ScaleVnfToLevel operation.
LevelOperation
Configuration

change_flavour |no tosca.datatypes. Configuration parameters for the
nfv.VnfChangeF changeVnfFlavourOpConfig operation.
lavourOperation
Configuration

heal no tosca.datatypes. Configuration parameters for the HealVnf
nfv.VnfHealOpe operation.
rationConfigurat
ion

terminate no tosca.datatypes. Configuration parameters for the TerminateVnf
nfv.VnfTerminat operation.
eOperationConfi
guration

operate no tosca.datatypes. Configuration parameters for the OperateVnf
nfv.VnfOperate operation.
OperationConfig
uration

change_ext_co [no tosca.datatypes. Configuration parameters for the

nnectivity nfv.VnfChangeE changeExtVnfConnectivityOpConfig operation.
xtConnectivityO
perationConfigu
ration

change_current [no tosca.datatypes. Configuration parameters for the

_package nfv.VnfChange ChangeCurrentVnfPackage operation.
CurrentPackage
OperationConfig
uration

create_snapsho |no tosca.datatypes. Configuration parameters for the

t nfv.VnfCreateS CreateVVnfSnapshot operation.
napshotOperati
onConfiguration

revert_to_snaps [no tosca.datatypes. Configuration parameters for the

hot nfv.VnfRevertTo RevertToVnfSnapshot operation.
SnapshotOperat
ionConfiguration

6.2.20.3 Definition
The syntax of the V nfLcmOperationsConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfLcmOperationsConfiguration:
derived from: tosca.datatypes.Root
description: Represents information to configure lifecycle management operations
properties:
instantiate:
type: tosca.datatypes.nfv.VnfInstantiateOperationConfiguration
description: Configuration parameters for the InstantiateVnf operation
required: false
scale:
type: tosca.datatypes.nfv.VnfScaleOperationConfiguration
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description: Configuration parameters for the ScaleVnf operation
required: false
scale_to_level:
type: tosca.datatypes.nfv.VnfScaleToLevelOperationConfiguration
description: Configuration parameters for the ScaleVnfTolLevel operation
required: false
change_flavour:
type: tosca.datatypes.nfv.VnfChangeFlavourOperationConfiguration
description: Configuration parameters for the changeVnfFlavourOpConfig
operation
required: false
heal:
type: tosca.datatypes.nfv.VnfHealOperationConfiguration
description: Configuration parameters for the HealVnf operation
required: false
terminate:
type: tosca.datatypes.nfv.VnfTerminateOperationConfiguration
description: Configuration parameters for the TerminateVnf operation
required: false
operate:
type: tosca.datatypes.nfv.VnfOperateOperationConfiguration
description: Configuration parameters for the OperateVnf operation
required: false
change_ext_connectivity:
type: tosca.datatypes.nfv.VnfChangeExtConnectivityOperationConfiguration
description: Configuration parameters for the changeExtVnfConnectivityOpConfig
operation
required: false
change_current_package:
type: tosca.datatypes.nfv.VnfChangeCurrentPackageOperationConfiguration
description: Configuration parameters for the ChangeCurrentVnfPackage
operation
required: false
# derived types are expected to introduce new properties, with their type
derived from
# tosca.datatypes.nfv.VnfChangeCurrentPackageOperationConfiguration,
# with the same name as the operation designated to the
ChangeCurrentVnfPackage request
create_snapshot:
type: tosca.datatypes.nfv.VnfCreateSnapshotOperationConfiguration
description: Configuration parameters for the CreateVnfSnapshot operation
required: false
revert_to_snapshot:
type: tosca.datatypes.nfv.VnfRevertToSnapshotOperationConfiguration
description: Configuration parameters for the RevertToVnfSnapshot operation
required: false

6.2.20.4 Examples

None.

6.2.20.5 Additional Requirements

None.
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6.2.21 tosca.datatypes.nfv.VnflnstantiateOperationConfiguration

6.2.21.1 Description

The VnflnstantiateOperationConfiguration data type represents information that affect the invocation of the
InstantiateV nf operation, as specified in ETSI GS NFV-IFA 011 [1]. This data type definition is reserved for future use
in the present document. Table 6.2.21.1-1 specifies the declared names for this data type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.21.1-1: Type name, shorthand, and URI

Shorthand Name VnflnstantiateOperationConfiguration
Type Qualified Name [toscanfv:VnflnstantiateOperationConfiguration
Type URI tosca.datatypes.nfv.VnflnstantiateOperationConfiguration

6.2.21.2 Properties

None.

6.2.21.3 Definition
The syntax of the V nfl nstantiateOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfInstantiateOperationConfiguration:
derived from: tosca.datatypes.Root
description: represents information that affect the invocation of the
InstantiateVnf operation.
# This data type definition is reserved for future use in the present document.
# properties:

6.2.21.4 Examples

None.

6.2.21.5 Additional Requirements

None.

6.2.22 tosca.datatypes.nfv.VnfScaleOperationConfiguration

6.2.22.1 Description
V nf ScaleOperationConfiguration represents information that affect the invocation of the ScaleV nf operation, as

specified in ETSI GSNFV-IFA 011 [1]. Table 6.2.22.1-1 specifies the declared names for this data type. These names
shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.22.1-1: Type name, shorthand, and URI

Shorthand Name VnfScaleOperationConfiguration
Type Qualified Name [toscanfv:VnfScaleOperationConfiguration
Type URI tosca.datatypes.nfv.VnfScaleOperationConfiguration

6.2.22.2 Properties

The properties of the V nf ScaleOperationConfiguration data type shall comply with the provisions set out in
table 6.2.22.2-1.
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Table 6.2.22.2-1: Properties

Name Required Type Constraints Description
scaling_by_more |yes boolean Signals whether passing a value larger than
_than_one_step_ one in the numScalingSteps parameter of the
supported ScaleVnf operation is supported by this VNF.

Default is FALSE, i.e. "not supported".

6.2.22.3 Definition
The syntax of the V nfScal eOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfScaleOperationConfiguration:
derived_from: tosca.datatypes.Root
description: Represents information that affect the invocation of the ScaleVnf
operation
properties:
scaling by more_than_one_step_supported:
type: boolean
description: Signals whether passing a value larger than one in the
numScalingSteps parameter of the ScaleVnf operation is supported by this VNF.
required: true
default: false

6.2.22.4 Examples
See clause 6.8.1.9.

6.2.22.5 Additional Requirements

None.

6.2.23 tosca.datatypes.nfv.VnfScaleToLevelOperationConfiguration

6.2.23.1 Description
The VnfScaleT oL evel OperationConfiguration data type represents information that affect the invocation of the

ScaleVnfToLevel operation, as specified in ETSI GSNFV-IFA 011 [1]. Table 6.2.23.1-1 specifies the declared names
for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.23.1-1: Type name, shorthand, and URI

Shorthand Name VnfScaleToLevelOperationConfiguration
Type Qualified Name [toscanfv:VnfScaleTolLevelOperationConfiguration
Type URI tosca.datatypes.nfv.VnfScaleToLevelOperationConfiguration

6.2.23.2 Properties

The properties of the V nfScal €T oL evel OperationConfiguration data type shall comply with the provisions set out in
table 6.2.23.2-1.

Table 6.2.23.2-1: Properties

Name Required Type Constraints Description
arbitrary_target_| |yes boolean Signals whether scaling according to the
evels_supported parameter "scalelnfo" is supported by this VNF.
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6.2.23.3 Definition
The syntax of the VnfScaleToL evel OperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfScaleTolLevelOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the
ScaleVnfTolLevel operation
properties:
arbitrary_target_levels supported:
type: boolean
description: Signals whether scaling according to the parameter "scaleInfo" is
supported by this VNF
required: true

6.2.23.4 Examples
See clause 6.8.1.9.

6.2.23.5 Additional Requirements

None.
6.2.24 tosca.datatypes.nfv.VnfHealOperationConfiguration

6.2.24.1 Description

The V nfHeal OperationConfiguration data type represents information that affect the invocation of the Heal V nf
operation, as specified in ETSI GS NFV-IFA 011 [1]. Table 6.2.24.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.24.1-1: Type name, shorthand, and URI

Shorthand Name VnfHealOperationConfiguration
Type Qualified Name [toscanfv:VnfHealOperationConfiguration
Type URI tosca.datatypes.nfv.VnfHealOperationConfiguration

6.2.24.2 Properties

The properties of the VnfHeal OperationConfiguration data type shall comply with the provisions set out in
table 6.2.24.2-1.

Table 6.2.24.2-1: Properties

Name Required Type Constraints Description
causes no list of string Supported "cause" parameter values.

6.2.24.3 Definition
The syntax of the VnfHeal OperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfHealOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the Healvnf
operation
properties:
causes:
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type: list
description: Supported "cause" parameter values
required: false
entry_schema:
type: string

6.2.24.4 Examples
See clause 6.8.1.9.

6.2.24.5 Additional Requirements

None.
6.2.25 tosca.datatypes.nfv.VnfTerminateOperationConfiguration

6.2.25.1 Description

The VnfTerminateOperationConfiguration data type represents information that affect the invocation of the
TerminateVnf, as specified in ETSI GS NFV-IFA 011 [1]. Table 6.2.25.1-1 specifies the declared names for this data
type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.25.1-1: Type name, shorthand, and URI

Shorthand Name VnfTerminateOperationConfiguration
Type Qualified Name [toscanfv:VnfTerminateOperationConfiguration
Type URI tosca.datatypes.nfv.VnfTerminateOperationConfiguration

6.2.25.2 Properties

The properties of the VnfTerminateOperationConfiguration data type shall comply with the provisions set out in
table 6.2.25.2-1.

Table 6.2.25.2-1: Properties

Name Required Type Constraints Description
min_graceful_terminat |yes scalar- Minimum timeout value for graceful termination
ion_timeout unit.time of a VNF instance.
max_recommended_ [no scalar- Maximum recommended timeout value that can
graceful_termination_t unit.time be needed to gracefully terminate a VNF
imeout instance of a particular type under certain

conditions, such as maximum load condition.
This is provided by VNF provider as information
for the operator facilitating the selection of
optimal timeout value. This value is not used as
constraint.

6.2.25.3 Definition
The syntax of the VnfTerminateOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfTerminateOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the TerminateVnf
properties:
min_graceful_termination_timeout:
type: scalar-unit.time
description: Minimum timeout value for graceful termination of a VNF instance
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required: true
max_recommended_graceful_termination_timeout:

type: scalar-unit.time

description: Maximum recommended timeout value that can be needed to
gracefully terminate a VNF instance of a particular type under certain conditions,
such as maximum load condition. This is provided by VNF provider as information for
the operator facilitating the selection of optimal timeout value. This value is not
used as constraint

required: false

6.2.25.4 Examples

None.

6.2.25.5 Additional Requirements

None.

6.2.26 tosca.datatypes.nfv.VnfOperateOperationConfiguration

6.2.26.1 Description

The V nfOperateOperationConfiguration data type represents information that affect the invocation of the OperateV nf
operation, as specified in ETSI GS NFV-IFA 011 [1]. Table 6.2.26.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.26.1-1: Type name, shorthand, and URI

Shorthand Name VnfOperateOperationConfiguration
Type Qualified Name [toscanfv:VnfOperateOperationConfiguration
Type URI tosca.datatypes.nfv.VnfOperateOperationConfiguration

6.2.26.2 Properties

The properties of the VnfOperateOperationConfiguration data type shall comply with the provisions set out in
table 6.2.26.2-1.

Table 6.2.26.2-1: Properties

Name Required Type Constraints Description
min_graceful_st |yes scalar-unit.time Minimum timeout value for graceful stop of a
op_timeout VNF instance.
max_recommen [no scalar-unit.time Maximum recommended timeout value that can
ded_graceful_st be needed to gracefully stop a VNF instance of
op_timeout a particular type under certain conditions, such

as maximum load condition. This is provided by
VNF provider as information for the operator
facilitating the selection of optimal timeout
value. This value is not used as constraint.

6.2.26.3 Definition
The syntax of the V nfOperateOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfOperateOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the Operatevnf

operation
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properties:
min_graceful_stop_timeout:
type: scalar-unit.time
description: Minimum timeout value for graceful stop of a VNF instance
required: true
max_recommended_graceful_stop_timeout:
type: scalar-unit.time
description: Maximum recommended timeout value that can be needed to
gracefully stop a VNF instance of a particular type under certain conditions, such as
maximum load condition. This is provided by VNF provider as information for the
operator facilitating the selection of optimal timeout value. This value is not used
as constraint
required: false

6.2.26.4 Examples

None.

6.2.26.5 Additional Requirements

None.
6.2.27 tosca.datatypes.nfv.Scalelnfo

6.2.27.1 Description

The scalelnfo data type indicates for a given scaleAspect the corresponding scaleL evel. Table 6.2.27.1-1 specifies the
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.27.1-1: Type name, shorthand, and URI

Shorthand Name Scalelnfo
Type Qualified Name |toscanfv:Scalelnfo
Type URI tosca.datatypes.nfv.Scalelnfo

6.2.27.2 Properties
The properties of the Scalelnfo data type shall comply with the provisions set out in table 6.2.27.2-1.

Table 6.2.27.2-1: Properties

Name Required Type Constraints Description
scale_level yes integer greater_or_equal: 0  |The scale level for a particular aspect.

6.2.27.3 Definition
The syntax of the Scalelnfo data type shall comply with the following definition:

tosca.datatypes.nfv.ScaleInfo:
derived_from: tosca.datatypes.Root
description: Indicates for a given scaleAspect the corresponding scalelevel
properties:
scale_level:
type: integer
description: The scale level for a particular aspect
required: true
constraints:
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- greater_or_equal: @

6.2.27.4 Examples

See clause 6.8.1.9.

6.2.27.5 Additional Requirements

None.
6.2.28 tosca.datatypes.nfv.ScalingAspect

6.2.28.1 Description

The ScalingA spect data type describes the details of an aspect used for horizontal scaling. Table 6.2.28.1-1 specifies the
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.28.1-1: Type name, shorthand, and URI

Shorthand Name ScalingAspect
Type Qualified Name [toscanfv:ScalingAspect
Type URI tosca.datatypes.nfv.ScalingAspect

6.2.28.2 Properties
The properties of the ScalingA spect data type shall comply with the provisions set out in table 6.2.28.2-1.

Table 6.2.28.2-1: Properties

Name Required Type Constraints Description
name yes string Human readable name of the aspect.
description yes string Human readable description of the aspect.
max_scale_level [yes integer positivelnteger Total number of scaling steps that can be

applied with regards to this aspect. The value
of this property corresponds to the number of
scaling steps can be applied to this aspect
when scaling it from the minimum scale level
(i.e. 0) to the maximum scale level defined by
this property.

step_deltas no list of string List of scaling deltas to be applied for the
different subsequent scaling steps of this
aspect. The first entry in the array shall
correspond to the first scaling step (between
scale levels 0 to 1) and the last entry in the
array shall correspond to the last scaling step
(between maxScaleLevel-1 and
maxScalelLevel).

6.2.28.3 Definition
The syntax of the ScalingAspect data type shall comply with the following definition:

tosca.datatypes.nfv.ScalingAspect:
derived_from: tosca.datatypes.Root
description: describes the details of an aspect used for horizontal scaling
properties:
name:
type: string
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description: Human readable name of the aspect
required: true
description:
type: string
description: Human readable description of the aspect
required: true
max_scale_level:
type: integer # positivelInteger
description: Total number of scaling steps that can be applied w.r.t. this
aspect. The value of this property corresponds to the number of scaling steps can be
applied to this aspect when scaling it from the minimum scale level (i.e. @) to the
maximum scale level defined by this property
required: true
constraints:
- greater_or_equal: @
step_deltas:
type: list
description: List of scaling deltas to be applied for the different subsequent
scaling steps of this aspect. The first entry in the array shall correspond to the
first scaling step (between scale levels © to 1) and the last entry in the array shall
correspond to the last scaling step (between maxScalelevel-1 and maxScalelevel)
required: false
entry_schema:
type: string # Identifier

6.2.28.4 Examples

See clause A.6.

6.2.28.5 Additional Requirements

None.
6.2.29 tosca.datatypes.nfv.LinkBitrateRequirements

6.2.29.1 Description

The LinkBitrateRequirements data type is defined in clause 9.2.5 of the present document.
6.2.30 tosca.datatypes.nfv.ConnectivityType

6.2.30.1 Description

The ConnectivityType data type is defined in clause 9.2.4 of the present document.
6.2.31 tosca.datatypes.nfv.VnfConfigurableProperties

6.2.31.1 Description

The VnfConfigurableProperties data type describes configurable properties for a given VNF. Configurable properties
can be standardized as listed below (e.g. related to auto scaling, auto healing and interface configuration) or can be
VNF-specific as defined by the VNF provider.

The value of all VNF configurable properties listed in table 6.2.31.2-1 shall be modifiable anytime (including after
instantiation of the VNF) viathe Modify VNF information operation, unless stated otherwise in the description of the
specific VNF configurable property.
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Table 6.2.31.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3 [20].

Table 6.2.31.1-1: Type name, shorthand, and URI

Shorthand Name VnfConfigurableProperties
Type Qualified Name |toscanfv:VnfConfigurableProperties
Type URI tosca.datatypes.nfv.VnfConfigurableProperties

6.2.31.2 Properties

The properties of the VnfConfigurableProperties data type shall comply with the provisions set out in table 6.2.31.2-1.

Table 6.2.31.2-1: Properties

Name Required Type Constraints Description
is_autoscale_enabled no boolean It permits to enable (TRUE)/disable
(FALSE) the auto-scaling functionality. If
the property is not present , then
configuring this VNF property is not
supported.
is_autoheal_enabled no boolean It permits to enable (TRUE)/disable
(FALSE) the auto-healing functionality. If
the property is not present, then
configuring this VNF property is not

supported.
vnfm_interface_info no tosca.datatypes Contains information enabling the VNF
.nfv.Vnfminterfa instance to access to the NFV-MANO
celnfo interfaces produced by the VNFM (e.g.

URIs and credentials).

If the property is not present, then
configuring this VNF property is not
supported.

If this attribute is declared for a VNF, its
initial value shall be set prior to or at
instantiation time (as initial value in the
VNFD or via the VNF LCM interface). Its
value shall be further modifiable after
instantiation via the Modify VNF
information operation.

vnfm_oauth_server_info [no tosca.datatypes Contains information to enable discovery
.nfv.OauthServ of the authorization server protecting
erinfo access to VNFM interfaces.

If the property is not present, then
configuring this VNF property is not
supported.

If this attribute is declared for a VNF, its
initial value shall be set prior to or at
instantiation time (as initial value in the
VNFD or via the VNF LCM interface). Its
value shall be further modifiable after
instantiation via the Modify VNF
information operation.
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Name Required Type Constraints Description
vnf_oauth_server_info no tosca.datatypes Contains information to enable discovery
.nfv.OauthServ of the authorization server to validate the
erinfo access tokens provided by the VNFM

when the VNFM accesses the VNF
interfaces, if that functionality (token
introspection) is supported by the
authorization server.

If the property is not present, then
configuring this VNF property is not
supported.

If this attribute is declared for a VNF, its
initial value shall be set prior to or at
instantiation time (as initial value in the
VNFD or via the VNF LCM interface). Its
value shall be further modifiable after
instantiation via the Modify VNF
information operation.

additional_configurable_ [no tosca.datatypes It provides VNF specific configurable
property .nfv.VnfAddition properties that can be modified using the
alConfigurable ModifyVnfinfo operation.
Properties

If some of these properties are declared
as required, their values shall be set prior
to or at instantiation time (as initial value in
the VNFD or via the VNF LCM interface).
Their values may be modifiable after
instantiation via the Modify VNF
information operation if such modification
of individual attributes is supported by the
VNF and declared per attribute in the
VNFD.

6.2.31.3 Definition
The syntax of the VnfConfigurableProperties data type shall comply with the following definition:

tosca.datatypes.nfv.VnfConfigurableProperties:
derived_from: tosca.datatypes.Root
description: indicates configuration properties for a given VNF (e.g. related to
auto scaling and auto healing).
properties:
is_autoscale_enabled:
type: boolean
description: It permits to enable (TRUE)/disable (FALSE) the auto-scaling
functionality. If the property is not present, then configuring this VNF property is
not supported.
required: false
is_autoheal_enabled:
type: boolean
description: It permits to enable (TRUE)/disable (FALSE) the auto-healing
functionality. If the property is not present, then configuring this VNF property is
not supported.
required: false
vnfm_interface_info:
type: tosca.datatypes.nfv.VnfmInterfaceInfo
description: Contains information enabling access to the NFV-MANO interfaces
produced by the VNFM (e.g. URIs and credentials). If the property is not present, then
configuring this VNF property is not supported.
required: false
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vnfm_oauth_server_info:
type: tosca.datatypes.nfv.OauthServerInfo
description: Contains information to enable discovery of the authorization
server protecting access to VNFM interfaces. If the property is not present, then
configuring this VNF property is not supported.
required: false
vnf_oauth_server_info:
type: tosca.datatypes.nfv.OauthServerInfo
description: Contains information to enable discovery of the authorization
server to validate the access tokens provided by the VNFM when the VNFM accesses the
VNF interfaces, if that functionality (token introspection) is supported by the
authorization server. If the property is not present, then configuring this VNF
property is not supported.
required: false
# additional_configurable_properties:
# description: It provides VNF specific configurable properties that can be
# modified using the ModifyVnfInfo operation
# required: false
# type: tosca.datatypes.nfv.VnfAdditionalConfigurableProperties
# derived types are expected to introduce
# additional_configurable properties with its type derived from
# tosca.datatypes.nfv.VnfAdditionalConfigurableProperties

6.2.31.4 Examples
Example definition of configurable properties without properties assignment value.

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
MyCompany .SunshineDB.1 0.1 0:
derived from: tosca.nodes.nfv.VNF
properties:
flavour_id:
constraints:
- valid values: [ simple, complex ]
configurable_properties:
type: MyCompany.datatypes.nfv.VnfConfigurableProperties

data_types:
Mycompany.datatypes.nfv.VnfConfigurableProperties:
derived_from: tosca.datatypes.nfv.VnfConfigurableProperties
properties:
additional configurable properties:
type: MyCompany.datatypes.nfv.VnfAdditionalConfigurableProperties

MyCompany.datatypes.nfv.VnfAdditionalConfigurableProperties:
derived from: tosca.datatypes.nfv.VnfAdditionalConfigurableProperties
properties:
name_prefix_in_vim:
type: string
required: false
dns_server:
type: string
required: true

In the above example, properties definitions are provided and properties assignment values are not necessary. The
properties values are available in the API.
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6.2.31.5 Additional Requirements

None.
6.2.32 tosca.datatypes.nfv.VnfAdditionalConfigurableProperties

6.2.32.1 Description
The Vnf Additional ConfigurableProperties data type is an empty base type for deriving data types for describing

additional configurable properties for agiven VNF. Table 6.2.32.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.32.1-1: Type name, shorthand, and URI

Shorthand Name VnfAdditionalConfigurableProperties
Type Qualified Name |toscanfv:VnfAdditionalConfigurableProperties
Type URI tosca.datatypes.nfv.VnfAdditionalConfigurableProperties

6.2.32.2 Properties

The properties of the V nfAdditional ConfigurableProperties data type shall comply with the provisions set out in
table 6.2.32.2-1.

Table 6.2.32.2-1: Properties

Name Required Type Constraints Description
is_writable_anytime yes boolean It specifies whether these additional
configurable properties are writeable
(TRUE) at anytime (i.e. prior to / at
instantiation time as well as after
instantiation).or (FALSE) only prior to / at
instantiation time.

If this property is not present, the
additional configurable properties are
writable anytime.

6.2.32.3 Definition
The syntax of the VnfAdditional ConfigurableProperties data type shall comply with the following definition:

tosca.datatypes.nfv.VnfAdditionalConfigurableProperties:
derived_from: tosca.datatypes.Root
description: is an empty base type for deriving data types for describing
additional configurable properties for a given VNF
properties:
is_writable_anytime:
type: boolean
description: It specifies whether these additional configurable properties are
writeable (TRUE) at any time (i.e. prior to / at instantiation time as well as after
instantiation).or (FALSE) only prior to / at instantiation time. If this property is
not present, the additional configurable properties are writable anytime.
required: true
default: true
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6.2.32.4 Examples
See clause 6.2.31.4.

6.2.32.5 Additional Requirements

None.
6.2.33 tosca.datatypes.nfv.VnfInfoModifiableAttributes

6.2.33.1 Description
The VnflnfoM odifiableAttributes data type describes V NF-specific extension and metadata for a given VNF.

Table 6.2.33.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.33.1-1: Type name, shorthand, and URI

Shorthand Name VnflnfoModifiableAttributes
Type Qualified Name |toscanfv:VnflInfoModifiableAttributes
Type URI tosca.datatypes.nfv.VnfinfoModifiableAttributes

6.2.33.2 Properties
The properties of the VnflnfoM odifiableAttributes data type shall comply with the provisions set out in table 6.2.33.2- 1.

Table 6.2.33.2-1: Properties

Name Required Type Constraints Description
extensions [no tosca.datatypes.nfv "Extension" properties of Vnfinfo that are
.VnfinfoModifiableA writeable.
ttributesExtensions
metadata no tosca.datatypes.nfv "Metadata" properties of Vnfinfo that are
.VnfiInfoModifiableA writeable.
ttributesMetadata

6.2.33.3 Definition
The syntax of the VnflnfoM odifiableAttributes data type shall comply with the following definition:

tosca.datatypes.nfv.VnfInfoModifiableAttributes:
derived_from: tosca.datatypes.Root
description: Describes VNF-specific extension and metadata for a given VNF
#properties:
#textensions:
#type: tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
#description: "Extension" properties of VnfInfo that are writeable
#required: false
# derived types are expected to introduce
# extensions with its type derived from
# tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
#metadata:
#type: tosca.datatypes.nfv.VnfInfoModifiableAttributesMetadata
#tdescription: "Metadata"” properties of VnfInfo that are writeable
#trequired: false
# derived types are expected to introduce
# metadata with its type derived from
# tosca.datatypes.nfv.VnfInfoModifiableAttributesMetadata
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6.2.33.4 Examples

The following example shows an example of a derived VnflnfoM odifiableAttributesExtensions data type that contains
one security-sensitive property.

tosca_definitions_version: tosca_simple_yaml 1 3

data_types:
MyCompany .datatypes.nfv.VnfInfoModifiableAttributes:
derived from: tosca.datatypes.nfv.VnfInfoModifiableAttributes
properties:
extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions

mycompany .datatypes.nfv.VnfInfoModifiableAttributesExtensions:
derived_from: tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
properties:
password:
type: string
metadata:
sensitive: "true"

See clause 6.8.1.9 for other examples.

6.2.33.5 Additional Requirements

None.
6.2.34 tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions

6.2.34.1 Description
The VnflnfoM odifiabl eAttributesExtensions data type is an empty base type for deriving data types for describing

VNF-specific extension. Table 6.2.34.1-1 specifies the declared names for this data type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.34.1-1: Type name, shorthand, and URI

Shorthand Name VnflnfoModifiableAttributesExtensions
Type Qualified Name [toscanfv:VnfinfoModifiableAttributesExtensions
Type URI tosca.datatypes.nfv.VnfinfoModifiableAttributesExtensions

6.2.34.2 Properties

None.

6.2.34.3 Definition
The syntax of the V nflnfoM odifiableAttributesExtensions data type shall comply with the following definition:

tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions:
derived from: tosca.datatypes.Root
description: is an empty base type for deriving data types for describing VNF-
specific extension
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6.2.34.4 Examples
See clause 6.8.1.9.

6.2.34.5 Additional Requirements

None.

6.2.35 tosca.datatypes.nfv.VnfInfoModifiableAttributesMetadata

6.2.35.1 Description
The VnflnfoM odifiabl eAttributesM etadata data type is an empty base type for deriving data types for describing

VNF-specific metadata. Table 6.2.35.1-1 specifies the declared names for this data type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.35.1-1: Type name, shorthand, and URI

Shorthand Name VnfinfoModifiableAttributesMetadata
Type Qualified Name [toscanfv:VnfinfoModifiableAttributesMetadata
Type URI tosca.datatypes.nfv.VnfinfoModifiableAttributesMetadata

6.2.35.2 Properties

None.

6.2.35.3 Definition
The syntax of the V nflnfoM odifiableAttributesM etadata data type shall comply with the following definition:

tosca.datatypes.nfv.VnfInfoModifiableAttributesMetadata:
derived from: tosca.datatypes.Root
description: is an empty base type for deriving data types for describing VNF-
specific metadata

6.2.35.4 Examples
Example metadata definition:

tosca_definitions_version: tosca_simple_yaml_ 1 3

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived from: tosca.nodes.nfv.VNF
properties:
flavour_id:
constraints:
- valid _values: [ simple, complex ]
modifiable attributes:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributes

data_types:
mycompany .datatypes.nfv.VnfInfoModifiableAttributes:
derived from: tosca.datatypes.nfv.VnfInfoModifiableAttributes
properties:
metadata:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesMetadata
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mycompany .datatypes.nfv.VnfInfoModifiableAttributesMetadata:
derived_from: tosca.datatypes.nfv.VnfInfoModifiableAttributesMetadata
properties:
metadata_key 1:
type: string
required: false
metadata_key 2:
type: string
required: false

6.2.35.5 Additional Requirements

None.

6.2.36 tosca.datatypes.nfv.Qos

6.2.36.1 Description

The Qos datatype is defined in clause 9.2.7 of the present document.

6.2.37 tosca.datatypes.nfv.LogicalNodeData

6.2.37.1 Description

The LogicalNodeData data type describes compute, memory and /O requirements associated with a particular VDU.
Table 6.2.37.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.2.37.1-1: Type name, shorthand, and URI

Shorthand Name LogicalNodeData
Type Qualified Name |toscanfv:LogicalNodeData
Type URI tosca.datatypes.nfv.LogicalNodeData

6.2.37.2 Properties

The properties of the LogicalNodeData data type shall comply with the provisions set out in table 6.2.37.2-1.

Table 6.2.37.2-1: Properties

Name Required | Type [ Constraints Description
logical_node_requirements [no map of The logical node-level compute, memory and
string I/O requirements. A map of strings that

contains a set of key-value pairs that
describes hardware platform specific
deployment requirements, including the
number of CPU cores on this logical node, a
memory configuration specific to a logical
node or a requirement related to the
association of an 1/0O device with the logical
node.

More information regarding the usage of this
property is available at:
https://reqister.etsi.org.
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6.2.37.3 Definition
The syntax of the LogicalNodeData data type shall comply with the following definition:

tosca.datatypes.nfv.LogicalNodeData:
derived_from: tosca.datatypes.Root
description: Describes compute, memory and I/O requirements associated with a
particular VDU.
properties:
logical _node_requirements:
type: map
description: The logical node-level compute, memory and I/O requirements. A
map of strings that contains a set of key-value pairs that describes hardware
platform specific deployment requirements, including the number of CPU cores on this
logical node, a memory configuration specific to a logical node or a requirement
related to the association of an I/O device with the logical node.
required: false
entry_schema:
type: string

6.2.37.4 Examples

None.

6.2.37.5 Additional Requirements

None.

6.2.38 tosca.datatypes.nfv.SwimageData

6.2.38.1 Description

The SwimageData data type describes information related to a software image artifact. Table 6.2.38.1-1 specifiesthe
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.38.1-1: Type name, shorthand, and URI

Shorthand Name SwimageData
Type Qualified Name |toscanfv:SwimageData
Type URI tosca.datatypes.nfv.SwimageData

6.2.38.2 Properties

The properties of the SwimageData data type shall comply with the provisions set out in table 6.2.38.2-1.

Table 6.2.38.2-1: Properties

Name Required Type Constraints Description
name yes string Name of this software image.
version yes string Version of this software image.
provider no string Provider of this software image.
checksum yes tosca.data Checksum of the software image file.
types.nfv.
Checksum
Data
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Name Required Type Constraints Description
container_format yes string Valid values: |The container format describes the container
See YAML file format in which software image is provided.
definition Description of valid values:
constraints aki: a kernel image
ami: a machine image
ari: a ramdisk image
bare: the image does not have a container
or metadata envelope
docker: docker container format
ova: OVF package in a tarfile
ovf: OVF container format
Future versions of the present document may
extend the list of possible values.
See note 1.
disk_format yes string Valid values: |The disk format of a software image is the
See YAML format of the underlying disk image.
definition Description of valid values:
constraints aki: a kernel image
ami: a machine image
ari: a ramdisk image
iso: an archive format for the data
contents of an optical disc, such as
CD-ROM
qcow2: a common disk image format,
which can expand dynamically and
supports copy on write
raw: an unstructured disk image format
vdi: a common disk image format
vhd: a common disk image format
vhdx: enhanced version of VHD format
vmdk: a common disk image format
Future versions of the present document may
extend the list of possible values.
See note 2.
min_disk yes scalar- greater_or_eq |The minimal disk size requirement for this
unit.size ual: 0 B software image.
min_ram no scalar- greater_or_eq [The minimal RAM requirement for this software
unit.size ual: 0 B image.
size yes scalar- The size of this software image.
unit.size
operating_system no string Identifies the operating system used in the
software image.
supported no list of Identifies the virtualisation environments (e.g.
_virtualisation_environment string hypervisor) compatible with this software

image.

NOTE 1: The list of permitted values was taken from "Container formats" in [i.12].
NOTE 2: The list of permitted values was adapted from "Disk formats" in [i.12].

6.2.38.3

Definition

The syntax of the SwlmageData data type shall comply with the following definition:

tosca.datatypes.nfv.SwImageData:

derived_from: tosca.datatypes.Root
description: describes information
properties:

name:

version:
type: string
description: Version of this software image

type: string

related to a software image artifact

description: Name of this software image
required: true
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required: true
provider:
type: string
description: Provider of this software image
required: false
checksum:
type: tosca.datatypes.nfv.ChecksumData
description: Checksum of the software image file
required: true
container_format:
type: string
description: The container format describes the container file format in which
software image is provided
required: true
constraints:
- valid values: [ aki, ami, ari, bare, docker, ova, ovf ]
disk_format:
type: string
description: The disk format of a software image is the format of the
underlying disk image
required: true
constraints:
- valid values: [ aki, ami, ari, iso, qcow2, raw, vdi, vhd, vhdx, vmdk ]
min_disk:
type: scalar-unit.size # Number
description: The minimal disk size requirement for this software image
required: true
constraints:
- greater_or_equal: @ B
min_ram:
type: scalar-unit.size # Number
description: The minimal RAM requirement for this software image
required: false
constraints:
- greater_or_equal: @ B
size:
type: scalar-unit.size # Number
description: The size of this software image
required: true
operating_system:
type: string
description: Identifies the operating system used in the software image
required: false
supported_virtualisation_environments:
type: list
description: Identifies the virtualisation environments (e.g. hypervisor)
compatible with this software image
required: false
entry_schema:
type: string

6.2.38.4 Examples

None.

6.2.38.5 Additional Requirements

None.
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6.2.39 tosca.datatypes.nfv.VirtualBlockStorageData

6.2.39.1 Description

The Virtual BlockStorageData data type describes block storage requirements associated with compute resourcesin a
particular VDU, either asalocal disk or asvirtual attached storage. Table 6.2.39.1-1 specifies the declared names for
this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.39.1-1: Type name, shorthand, and URI

Shorthand Name VirtualBlockStorageData
Type Qualified Name |toscanfv:VirtualBlockStorageData
Type URI tosca.datatypes.nfv.VirtualBlockStorageData

6.2.39.2 Properties

The properties of the Virtual BlockStorageData data type shall comply with the provisions set out in table 6.2.39.2-1.

Table 6.2.39.2-1: Properties

Name Required Type Constraints Description
size_of_storage yes scalar- [greater_or_eq ([Size of virtualised storage resource.
unit.size |ual: 0 B
vdu_storage_requirements  [no map of The hardware platform specific storage
string requirements. A map of strings that contains

a set of key-value pairs that represents the
hardware platform specific storage
deployment requirements.

More information regarding the usage of this
property is available at:
https://reqister.etsi.org.

rdma_enabled yes boolean |default: false [Indicate if the storage support RDMA.

6.2.39.3 Definition
The syntax of the Virtual BlockStorageData data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualBlockStorageData:
derived_from: tosca.datatypes.Root
description: VirtualBlockStorageData describes block storage requirements
associated with compute resources in a particular VDU, either as a local disk or as
virtual attached storage
properties:
size_of_storage:
type: scalar-unit.size
description: Size of virtualised storage resource
required: true
constraints:
- greater_or_equal: 0@ B
vdu_storage_requirements:
type: map
description: The hardware platform specific storage requirements. A map of
strings that contains a set of key-value pairs that represents the hardware platform
specific storage deployment requirements
required: false
entry_schema:
type: string
rdma_enabled:
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type: boolean

description: Indicates if the storage support RDMA
required: true

default: false

6.2.39.4 Examples

None.

6.2.39.5 Additional Requirements

None.

6.2.40 tosca.datatypes.nfv.VirtualObjectStorageData

6.2.40.1 Description

The Virtual ObjectStorageData data type describes object storage requirements associated with compute resourcesin a
particular VDU. Table 6.2.40.1-1 specifies the declared names for this data type. These names shall be used as specified
in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.40.1-1: Type name, shorthand, and URI

Shorthand Name VirtualObjectStorageData
Type Qualified Name |toscanfv:VirtualObjectStorageData
Type URI tosca.datatypes.nfv.VirtualObjectStorageData

6.2.40.2 Properties

The properties of the Virtual ObjectStorageData data type shall comply with the provisions set out in table 6.2.40.2-1.

Table 6.2.40.2-1: Properties

Name Required Type Constraints Description
max_size_of_storage |no scalar- [greater_or_eq [Maximum size of virtualised storage resource.
unit.size |ual: 0 B

6.2.40.3 Definition
The syntax of the Virtual ObjectStorageData data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualObjectStorageData:
derived_from: tosca.datatypes.Root
description: VirtualObjectStorageData describes object storage requirements
associated with compute resources in a particular VDU
properties:
max_size_of_ storage:
type: scalar-unit.size
description: Maximum size of virtualised storage resource
required: false
constraints:
- greater_or_equal: @ B

6.2.40.4 Examples

None.
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6.2.40.5 Additional Requirements

None.

6.2.41 tosca.datatypes.nfv.VirtualFileStorageData

6.2.41.1 Description

The Virtual ObjectFileData data type describes file storage requirements associated with compute resourcesin a
particular VDU. Table 6.2.41.1-1 specifies the declared names for this data type. These names shall be used as specified
in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.41.1-1: Type name, shorthand, and URI

Shorthand Name VirtualObjectFileData
Type Qualified Name |toscanfv:VirtualFileStorageData
Type URI tosca.datatypes.nfv.VirtualFileStorageData

6.2.41.2 Properties

The properties of the Virtual FileStorageData data type shall comply with the provisions set out in table 6.2.41.2-1.

Table 6.2.41.2-1: Properties

Name Required Type Constraints Description
size_of_storage yes scalar- [greater_or_eq [Size of virtualised storage resource.
unit.size |ual: 0 B
file_system_protocol yes string The shared file system protocol (e.g. NFS,
CIFS).

6.2.41.3 Definition
The syntax of the Virtual FileStorageData data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualFileStorageData:
derived from: tosca.datatypes.Root
description: VirtualFileStorageData describes file storage requirements
associated with compute resources in a particular VDU
properties:
size_of_storage:
type: scalar-unit.size
description: Size of virtualised storage resource
required: true
constraints:
- greater_or_equal: @ B
file_system_protocol:
type: string
description: The shared file system protocol (e.g. NFS, CIFS)
required: true

6.2.41.4 Examples

None.

6.2.41.5 Additional Requirements

None.
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6.2.42 tosca.datatypes.nfv.VirtualLinkBitrateLevel

6.2.42.1 Description

The VirtualLinkBitrateL evel data type describes bitrate requirements applicable to the virtual link instantiated from a
particular VnfVirtualLink. Table 6.2.42.1-1 specifies the declared names for this data type. These names shall be used
as specified in TOSCA-Simple-Profile Y AML-v1.3[20].

Table 6.2.42.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkBitrateLevel
Type Qualified Name |toscanfv:VirtualLinkBitrateLevel
Type URI tosca.datatypes.nfv.VirtualLinkBitrateLevel

6.2.42.2 Properties

The properties of the VirtualLinkBitratel evel data type shall comply with the provisions set out in table 6.2.42.2-1.

Table 6.2.42.2-1: Properties

Name Required Type Constraints Description
bitrate_requirements |yes tosca.datatypes Virtual link bitrate requirements for an
.nfv.LinkBitrate instantiation level or bitrate delta for a
Requirements scaling step.

6.2.42.3 Definition
The syntax of the VirtualLinkBitrateL evel datatype shall comply with the following definition:

tosca.datatypes.nfv.VirtualLinkBitratelLevel:
derived from: tosca.datatypes.Root
description: Describes bitrate requirements applicable to the virtual link
instantiated from a particular VnfVirtuallLink
properties:
bitrate_requirements:
type: tosca.datatypes.nfv.LinkBitrateRequirements
description: Virtual link bitrate requirements for an instantiation level or
bitrate delta for a scaling step
required: true

6.2.42.4 Examples

See clause A.6.

6.2.42.5 Additional Requirements

None.

6.2.43 tosca.datatypes.nfv.VnfOperationAdditionalParameters

6.2.43.1 Description

The VnfOperationAdditional Parameters data type is an empty base type for deriving data type for describing
VNF-specific parameters to be passed when invoking lifecycle management operations as specified in ETSI
GSNFV-IFA 011 [1]. Table 6.2.43.1-1 specifies the declared names for this data type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].
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Table 6.2.43.1-1: Type name, shorthand, and URI

Shorthand Name VnfOperationAdditionalParameters
Type Qualified Name |toscanfv:VnfOperationAdditionalParameters
Type URI tosca.datatypes.nfv.VnfOperationAdditionalParameters

6.2.43.2 Properties

None.

6.2.43.3 Definition

The syntax of the VnfOperationAdditional Parameters data type shall comply with the following definition:

tosca.datatypes.nfv.VnfOperationAdditionalParameters:
derived from: tosca.datatypes.Root
description: Is an empty base type for deriving data type for describing VNF-
specific parameters to be passed when invoking lifecycle management operations
#properties:

6.2.43.4 Examples
tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
MyCompany.nodes.nfv.SunshineDB.1 0.1 0:
derived_from: tosca.nodes.nfv.VNF
properties:

interfaces:
Vnflcm:
operations:
instantiate:
inputs:
additional parameters:
type: MyCompany.datatypes.nfv.VnfInstantiateAdditionalParameters

data_types:
MyCompany .datatypes.nfv.VnfInstantiateAdditionalParameters:
derived_from: tosca.datatypes.nfv.VnfOperationAdditionalParameters
properties:

parameter_1:
type: string
required: true

parameter_2:
type: string
required: true
default: value_2

The following example shows the declaration of an additional parameter to receive a password in the instantiate
operation. The metadata sensitive; "true" indicates that this property holds security-sensitive information.
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tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
MyCompany .nodes .nfv.SunshineDB.1 0.1 O:
derived_from: tosca.nodes.nfv.VNF
properties:

interfaces:
Vnflcm:
operations:
instantiate:
inputs:
additional parameters:
type: MyCompany.datatypes.nfv.VnfInstantiateAdditionalParameters

data_types:
MyCompany .datatypes.nfv.VnfInstantiateAdditionalParameters:
derived from: tosca.datatypes.nfv.VnfOperationAdditionalParameters
properties:
inst_password:
type: string
required: true
metadata:
sensitive: "true"

6.2.43.5 Additional Requirements

None.

6.2.44 tosca.datatypes.nfv.VnfChangeFlavourOperationConfiguration

6.2.44.1 Description

The VnfChangeFlavourOperationConfiguration data type represents information that affect the invocation of the
ChangeV nfFlavour operation, as specified in ETSI GS NFV-1FA 011 [1]. This data type definition is reserved for future
use in the present document. Table 6.2.44.1-1 specifies the declared names for this data type. These names shall be used
as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.44.1-1: Type name, shorthand, and URI

Shorthand Name VnfChangeFlavourOperationConfiguration
Type Qualified Name [toscanfv:VnfChangeFlavourOperationConfiguration
Type URI tosca.datatypes.nfv.VnfChangeFlavourOperationConfiguration

6.2.44.2 Properties

None.
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6.2.44.3 Definition
The syntax of the V nfChangeFlavourOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfChangeFlavourOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the
ChangeVnfFlavour operation
# This data type definition is reserved for future use in the present document.
# properties:

6.2.44.4 Examples

None.

6.2.44.5 Additional Requirements

None.

6.2.45 tosca.datatypes.nfv.VnfChangeExtConnectivityOperation
Configuration

6.2.45.1 Description

The VnfChangeExtConnectivityOperationConfiguration data type represents information that affect the invocation of

the ChangeExtV nfConnectivity operation, as specified in ETSI GS NFV-IFA 011 [1]. This data type definition is

reserved for future use in the present document. Table 6.2.45.1-1 specifies the declared names for this data type. These

names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.45.1-1: Type name, shorthand, and URI

Shorthand Name VnfChangeExtConnectivityOperationConfiguration
Type Qualified Name [toscanfv:VnfChangeExtConnectivityOperationConfiguration
Type URI tosca.datatypes.nfv.VnfChangeExtConnectivityOperationConfiguration

6.2.45.2 Properties

None.

6.2.45.3 Definition

The syntax of the V nfChangeExtConnectivityOperationConfiguration data type shall comply with the following
definition:

tosca.datatypes.nfv.VnfChangeExtConnectivityOperationConfiguration:
derived_from: tosca.datatypes.Root
description: represents information that affect the invocation of the
ChangeExtVnfConnectivity operation
# This data type definition is reserved for future use in the present document.
# properties:
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6.2.45.4 Examples

None.

6.2.45.5 Additional Requirements

None.

6.2.46 tosca.datatypes.nfv.VnfMonitoringParameter

The VnfMonitoringParameter data type is defined in clause 9.2.9 of the present document.
6.2.47 tosca.datatypes.nfv.VnfcMonitoringParameter

6.2.47.1 Description
This data type provides information on virtualised resource related performance metrics applicableto a VNFC.

Table 6.2.47.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.47.1-1: Type name, shorthand, and URI

Shorthand Name VnfcMonitoringParameter
Type Qualified Name |toscanfv:VnfcMonitoringParameter
Type URI tosca.datatypes.nfv.VnfcMonitoringParameter

6.2.47.2 Properties

The properties of the VnfcMonitoringParameter data type shall comply with the provisions set out in table 6.2.47.2-1.
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Table 6.2.47.2-1: Properties

Name Required | Type Constraints Description
name no string Human readable name of the monitoring
parameter.
performance_metric |yes string Valid values: Identifies a performance metric to be
See YAML definition monitored.
constraints

Performance metric values shall be
either set to:

e A corresponding measurement
name defined in clause 7.2 of
ETSI GS NFV-IFA 027 [7],
without appending a
sub-counter. In this case the
VNFM computes these
measurements from lower-level
metrics collected from the VIM.
See note.

e A corresponding measurement
name defined in clause 7.1 of
ETSI GS NFV-IFA 027 [7],
without appending a
sub-counter. In this case the
VNFM collects these metrics
from the VIM for all compute,
storage and network resources
allocated to the VNFC

instance.
collection_period no scalar- Describes the periodicity at which to
unit.time collect the performance information.

NOTE: The measured object type for _cpu_usage_mean_vnf, v_cpu_usage_peak_vnf,
V_memory_usage_mean_vnf, v_memory_usage_peak_vnf, v_disk_usage_mean_vnf and
v_disk_usage peak_vnfis the VNFC.

6.2.47.3 Definition
The syntax of the VnfcMonitoringParameter data type shall comply with the following definition:

tosca.datatypes.nfv.VnfcMonitoringParameter:
derived from: tosca.datatypes.Root
description: Represents information on virtualised resource related performance
metrics applicable to the VNF.
properties:
name:
type: string
description: Human readable name of the monitoring parameter
required: true
performance_metric:
type: string
description: Identifies a performance metric to be monitored, according to
ETSI GS NFV-IFA 027.
required: true
constraints:
- valid values: [ v_cpu_usage_mean_vnf, v_cpu_usage peak vnf,
v_memory usage_mean_vnf, v_memory_usage_peak_vnf, v_disk usage mean_vnf,
v_disk usage peak_vnf, byte incoming vnf_int_cp, byte_ outgoing vnf int_ cp,
packet_incoming_vnf_int_cp, packet_outgoing vnf_int_cp, v_cpu_usage mean,
V_cpu_usage_peak,v_memory_usage_mean,v_memory usage peak, v_disk_usage mean,
v_disk usage peak, v_net _byte incoming, v_net_byte outgoing, v_net packet_incoming,
v_net_packet_outgoing, usage mean_vStorage, usage peak vStorage ]
collection_period:
type: scalar-unit.time
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description: Describes the periodicity at which to collect the performance
information.
required: false
constraints:
- greater_than: 0 s

6.2.47.4 Examples

None.

6.2.47.5 Additional Requirements

None.
6.2.48 tosca.datatypes.nfv.VirtualLinkMonitoringParameter

6.2.48.1 Description

This data type provides information on virtualised resource related performance metrics. Table 6.2.48.1-1 specifiesthe
declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.48.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkMonitoringParameter
Type Qualified Name |toscanfv: VirtualLinkMonitoringParameter
Type URI tosca.datatypes.nfv.VirtualLinkMonitoringParameter

6.2.48.2 Properties

The properties of the Virtual LinkM onitoringParameter data type shall comply with the provisions set out in
table 6.2.48.2-1.

Table 6.2.48.2-1: Properties

Name Required Type Constraints Description
name no string Human readable name of the monitoring
parameter.
performance_metric |yes string Valid values: Identifies a performance metric to be
See YAML monitored.
definition
constraints Performance metric values shall be set to

following measurement names defined in
clause 7.1 of ETSI GS NFV-IFA 027 [7] ,without
appending a sub-counter:

Bytelncoming
ByteOutgoing
Packetincoming
PacketOutgoing

The VNFM collects these metrics from the VIM
by aggregating the sub-counters of all virtual
link ports attached to the virtual link to which
the metrics apply.

collection_period no scalar- Describes the periodicity at which to collect the
unit.time performance information.
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6.2.48.3 Definition
The syntax of the Virtual LinkMonitoringParameter data type shall comply with the following definition:

tosca.datatypes.nfv.VirtualLinkMonitoringParameter:
derived_from: tosca.datatypes.Root
description: Represents information on virtualised resource related performance
metrics applicable to the VNF.
properties:
name:
type: string
description: Human readable name of the monitoring parameter
required: true
performance_metric:
type: string
description: Identifies a performance metric to be monitored.
required: true
constraints:
- valid values: [ byte_incoming, byte outgoing, packet_incoming,
packet_outgoing ]
collection_period:
type: scalar-unit.time
description: Describes the periodicity at which to collect the performance
information.
required: false
constraints:
- greater_than: 0 s

6.2.48.4 Examples

None.

6.2.48.5 Additional Requirements

None.
6.2.49 tosca.datatypes.nfv.InterfaceDetails

6.2.49.1 Description

The InterfaceDetail s data type describes information used to access an interface exposed by a VNF. It corresponds to
the interfaceDetails attribute of the V nflnterfaceDetails information element defined in ETSI GS NFV-IFA 011 [1].
Table 6.2.49.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.49.1-1: Type name, shorthand, and URI

Shorthand Name InterfaceDetails
Type Qualified Name |[toscanfv:InterfaceDetails
Type URI tosca.datatypes.nfv.InterfaceDetails

6.2.49.2 Properties

The properties of the InterfaceDetails data type shall comply with the provisions set out in table 6.2.49.2-1.
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Table 6.2.49.2-1: Properties

Name Required Type Constraints Description
uri_components no tosca.datatypes.nfv Provides components to build a Uniform
.UriComponents Resource Identifier (URI) where to access the
interface end point.
interface_specific_ [no map of string Provides additional details that are specific to
data the type of interface considered.

6.2.49.3 Definition
The syntax of the InterfaceDetails data type shall comply with the following definition:

tosca.datatypes.nfv.InterfaceDetails:
derived_from: tosca.datatypes.Root
description: information used to access an interface exposed by a VNF
properties:
uri_components:
type: tosca.datatypes.nfv.UriComponents
description: Provides components to build a Uniform Resource Identifier (URI)
where to access the interface end point.
required: false
interface_specific_data:
type: map
description: Provides additional details that are specific to the type of
interface considered.
required: false
entry_schema:
type: string

6.2.49.4 Examples
See clause 6.10.12.

6.2.49.5 Additional Requirements

None.
6.2.50 tosca.datatypes.nfv.UriComponents

6.2.50.1 Description

The UriComponents data type describes information used to build a URI that complies with IETF RFC 3986 [8].
Table 6.2.50.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3 [20].

Table 6.2.50.1-1: Type name, shorthand, and URI

Shorthand Name UriComponents
Type Qualified Name [toscanfv:UriComponents
Type URI tosca.datatypes.nfv.UriComponents

6.2.50.2 Properties

The properties of the UriComponents data type shall comply with the provisions set out in table 6.2.50.2-1.
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Table 6.2.50.2-1: Properties

Name Required Type Constraints Description
scheme yes string String values shall Corresponds to the scheme component of a
comply with IETF URI, as per IETF RFC 3986 [8]
RFC 3986 [8]
authority no tosca.dataty Corresponds to the authority component of a
pes.nfv.UriA URI, as per IETF RFC 3986 [8]
uthority See note
path no string String values shall Corresponds to the path component of a URI,
comply with IETF as per IETF RFC 3986 [8]
RFC 3986 [8]
query no string String values shall Corresponds to the query component of a URI,
comply with IETF as per IETF RFC 3986 [8]
RFC 3986 [8]
fragment no string String values shall Corresponds to the fragment component of a
comply with IETF URI, as per IETF RFC 3986 [8]
RFC 3986 [8]

NOTE: If this property is not included while the URI scheme requires it, the VNFM is expected to generate it,
based on knowledge of the network configuration of the external CP instance that provides the
connectivity for this interface.

6.2.50.3 Definition

The syntax of the UriComponents data type shall comply with the following definition:

tosca.datatypes.nfv.UriComponents:
derived from: tosca.datatypes.Root
description: information used to build a URI that complies with IETF RFC 3986 [8].

properties:

scheme:
type: string # shall comply with IETF RFC 3986
description: scheme component of a URI.
required: true

authority:
type: tosca.datatypes.nfv.UriAuthority
description: Authority component of a URI
required: false

path:
type: string # shall comply with IETF RFC 3986
description: path component of a URI.
required: false

query:
type: string # shall comply with IETF RFC 3986
description: query component of a URI.
required: false

fragment:
type: string # shall comply with IETF RFC 3986

description: fragment component of a URI.
required: false

6.2.50.4 Examples
See clause 6.10.12.
6.2.50.5 Additional Requirements

When this datatype is used to provide information for accessing APIs defined in ETSI GS NFV-SOL 002 [22], the path
property may be included and the query and fragment properties shall be absent. The values of the scheme, authority
and path properties form the { apiRoot} of the URI prefix.
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6.2.51 tosca.datatypes.nfv.UriAuthority

6.2.51.1 Description

The UriAuthority data type corresponds to the authority component of a URI as specified in IETF RFC 3986 [8].

Table 6.2.51.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.51.1-1: Type name, shorthand, and URI

Shorthand Name

UriAuthority

Type Qualified Name

toscanfv:UriAuthority

Type URI

tosca.datatypes.nfv.UriAuthority

6.2.51.2

Properties

The properties of the Uri Authority data type shall comply with the provisions set out in table 6.2.51.2-1.

Table 6.2.51.2-1: Properties

Name Required Type Constraints Description
user_info no string String values shall Corresponds to the user_info field of the
comply with IETF authority component of a URI, as per IETF
RFC 3986 [8] RFC 3986 [8].
For HTTP and HTTPS URIs, the provisions in
sections 2.7.1 and 2.7.2 of IETF RFC 7230 [12]
apply, respectively.
host no string String values shall Corresponds to the host field of the authority
comply with IETF component of a URI, as per IETF RFC 3986 [8].
RFC 3986 [8] See note 1.

port no string String values shall Corresponds to the port field of the authority
comply with IETF component of a URI, as per IETF RFC 3986 [8].
RFC 3986 [8] See note 2.

NOTE 1: If this property is not included the VNFM is expected to generate it, based on knowledge of the network
configuration of the external CP instance that provides the connectivity for this interface.

NOTE 2: If this property is not included the default port for the protocol declared by the scheme property of the parent
UriComponents structure shall be used unless there are configuration mechanisms applied that are outside
the scope of the present document. If no default port exists for the URI scheme, the port property shall be
included unless there are configuration mechanisms applied that are outside the scope of the present
document.

6.2.51.3 Definition

The syntax of the UriAuthority data type shall comply with the following definition:

tosca.datatypes.nfv.UriAuthority:
derived_from: tosca.datatypes.Root
description: information that corresponds to the authority component of a URI as
specified in IETF RFC 3986 [8]
properties:
user_info:
type: string # shall comply with IETF RFC 3986
description: user_info field of the authority component of a URI
required: false
host:
type: string # shall comply with IETF RFC 3986
description: host field of the authority component of a URI
required: false
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port:
type: string # shall comply with IETF RFC 3986
description: port field of the authority component of a URI
required: false

6.2.51.4 Examples
See clause 6.10.12.

6.2.51.5 Additional Requirements

When this datatype is used to provide information for accessing APIs defined in ETSI GS NFV-SOL 002 [22], the host
property and port properties may be included and the user_info property shall not be included. If the host property is
included and the value is a registered name, it is assumed that means are in place to resolve the host name to the correct
IP address. If the host property is not included, it is assumed that the VNFM will use the | P address associated to one of
the connection point instances created from the VnfExpCp and VduCp node types declared as atarget of the
SupportedV nflnterface policy.

NOTE: Thismeansthat if multiple CP instances exist that were created from a particular VnfExtCp or VduCp
node template, the VNFM may use any of them to attempt accessing the interface. If no reply is received
because the selected CP instance if out of service or is not reachable, the VNFM is expected to try
reaching the interface through another CP instance.

6.2.52 tosca.datatypes.nfv.VnfProfile

6.2.52.1 Description

The VnfProfile data type is defined in clause 9.2.8 of the present document.
6.2.53 tosca.datatypes.nfv.ChecksumData

6.2.53.1 Description

The ChecksumData data type describes information about the result of performing a checksum operation over some
arbitrary data. Table 6.2.53.1-1 specifies the declared names for this data type. These names shall be used as specified
in TOSCA-Simple-Profile YAML-v1.3[20].

Table 6.2.53.1-1: Type name, shorthand, and URI

Shorthand Name ChecksumbData
Type Qualified Name [toscanfv:ChecksumData
Type URI tosca.datatypes.nfv.ChecksumData

6.2.53.2 Properties

The properties of the ChecksumData data type shall comply with the provisions set out in table 6.2.53.2-1.

Table 6.2.53.2-1: Properties

Name Required Type Constraints Description
algorithm yes string Valid values: Describes the algorithm used to obtain the
See YAML checksum value, as described in [14].
definition
constraints
hash yes string Contains the result of applying the algorithm
indicated by the algorithm property to the data
to which this ChecksumData refers.
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6.2.53.3 Definition
The syntax of the ChecksumData data type shall comply with the following definition:

tosca.datatypes.nfv.ChecksumData:
derived_from: tosca.datatypes.Root
description: Describes information about the result of performing a checksum
operation over some arbitrary data
properties:
algorithm:
type: string
description: Describes the algorithm used to obtain the checksum value
required: true
constraints:
- valid values: [sha-224, sha-256, sha-384, sha-512 ]
hash:
type: string
description: Contains the result of applying the algorithm indicated by the
algorithm property to the data to which this ChecksumData refers
required: true

6.2.53.4 Examples
<some_tosca_entity>:
properties:
checksum:
algorithm: sha-256
hash: b9c3036539fd7a5f87albf38eb@5fdde8b556ala7e664dbeda9@ed3cd74b4f9od
6.2.53.5 Additional Requirements

None.

6.2.54 tosca.datatypes.nfv.Vnfminterfacelnfo

6.2.54.1 Description

The Vnfminterfacel nfo data type describes information enabling the VNF instance to access the NFV-MANO
interfaces produced by the VNFM (e.g. URIsand credentials). Table 6.2.54.1-1 specifies the declared names for this
data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.54.1-1: Type name, shorthand, and URI

Shorthand Name Vnfminterfacelnfo
Type Qualified Name |toscanfv:Vnfminterfacelnfo
Type URI tosca.datatypes.nfv.Vnfminterfacelnfo

6.2.54.2 Properties

The properties of the Vnfmlnterfacelnfo data type shall comply with the provisions set out in table 6.2.54.2-1.
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Table 6.2.54.2-1: Properties

Name Required Type Constraints Description
interface_name yes string Valid values Identifies an interface produced by the VNFM.
vnf_lcm
vnf_pm
vnf_fm
details no tosca.dataty Provide additional data to access the interface
pes.nfv.Inter endpoint (e.g. API URI prefix).
faceDetails
credentials no map of Provides credential enabling access to the
string interface. This property is reserved for future
use in the present document.

6.2.54.3 Definition
The syntax of the Vnfmlnterfacel nfo data type shall comply with the following definition:

tosca.datatypes.nfv.VnfmInterfacelnfo:
derived_from: tosca.datatypes.Root
description: Describes information enabling the VNF instance to access the NFV-
MANO interfaces produced by the VNFM
properties:
interface_name:
type: string
description: Identifies an interface produced by the VNFM.
required: true
constraints:
- valid values: [ vnf_lcm, vnf_pm, vnf_fm ]
details:
type: tosca.datatypes.nfv.InterfaceDetails
description: Provide additional data to access the interface endpoint
required: false
credentials:
type: map
description: Provides credential enabling access to the interface
required: false

entry_schema:
type: string

6.2.54.4 Examples
None.

6.2.54.5 Additional Requirements

None.
6.2.55 tosca.datatypes.nfv.OauthServerinfo

6.2.55.1 Description
The OauthServerInfo data type describes information to enable discovery of the authorization server. This datatype

definition is reserved for future use in the present document. Table 6.2.55.1-1 specifies the declared names for this data
type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].
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Table 6.2.55.1-1: Type name, shorthand, and URI

Shorthand Name OauthServerinfo
Type Qualified Name |toscanfv:OauthServerinfo
Type URI tosca.datatypes.nfv.OauthServerinfo

6.2.55.2 Properties

None.

6.2.55.3 Definition
The syntax of the OauthServerInfo data type shall comply with the following definition:

tosca.datatypes.nfv.OauthServerInfo:
derived_from: tosca.datatypes.Root
description: information to enable discovery of the authorization server
#properties:
#This data type definition is reserved for future use in the present document

6.2.55.4 Examples

None.

6.2.55.5 Additional Requirements

None.
6.2.56 tosca.datatypes.nfv.BootData

6.2.56.1 Description

The BootData data type describes the information used to customize a virtualised compute resource at boot time.
Table 6.2.56.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.56.1-1: Type name, shorthand, and URI

Shorthand Name BootData
Type Qualified Name [toscanfv:BootData
Type URI tosca.datatypes.nfv.BootData

6.2.56.2 Properties

The properties of the BootData data type shall comply with the provisions set out in table 6.2.56.2-1.
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Table 6.2.56.2-1: Properties

Name Required Type Constraints Description
vim_specific_properties |no tosca.datatypes.nfv.BootD Properties used for selecting VIM
ataVimSpecificProperties specific capabilities when setting the
boot data.
kvp_data no tosca.datatypes.nfv.KvpDa A set of key-value pairs for
ta configuring a virtual compute

resource. The mechanisms for
conveying these key-value pairs to
the virtual compute resource are out
of the scope of the present
document. An example of such
mechanisms is the OpenStack
metadata service defined in [i.13].
content_or_file_data no tosca.datatypes.nfv.Conte A string content or a file for
ntOrFileData configuring a virtual compute
resource. The mechanisms for
conveying the string content or the
file to the virtual compute resource
are out of the scope of the present
document. An example of such
mechanisms is the OpenStack
User-data service defined in [i.14].

6.2.56.3 Definition
The syntax of the BootData data type shall comply with the following definition:

tosca.datatypes.nfv.BootData:
derived from: tosca.datatypes.Root
description: describes the information used to customize a virtualised compute
resource at boot time.
properties:
vim_specific_properties:
type: tosca.datatypes.nfv.BootDataVimSpecificProperties
description: Properties used for selecting VIM specific capabilities when
setting the boot data.
required: false
kvp_data:
type: tosca.datatypes.nfv.KvpData
description: A set of key-value pairs for configuring a virtual compute
resource.
required: false
content_or_file_data:
type: tosca.datatypes.nfv.ContentOrFileData
description: A string content or a file for configuring a virtual compute
resource.
required: false

6.2.56.4 Examples
See clause 6.8.3.8.

6.2.56.5 Additional Requirements

None.
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6.2.57 tosca.datatypes.nfv.KvpData

6.2.57.1 Description

The KvpData data type describes a set of key-value pairs information used to customize a virtualised compute resource
by using only key-value pairs data. Table 6.2.57.1-1 specifies the declared names for this data type. These names shall
be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.57.1-1: Type name, shorthand, and URI

Shorthand Name KvpData
Type Qualified Name |toscanfv:KvpData
Type URI tosca.datatypes.nfv.KvpData

6.2.57.2 Properties

The properties of the MetaData data type shall comply with the provisions set out in table 6.2.57.2-1.

Table 6.2.57.2-1: Properties

Name Required Type Constraints Description

data no map of string A map of strings that contains a set of key-
value pairs that describes the information for
configuring the virtualised compute resource.

6.2.57.3 Definition
The syntax of the KvpData data type shall comply with the following definition:

tosca.datatypes.nfv.KvpData:
derived from: tosca.datatypes.Root
description: describes a set of key-value pairs information used to customize
a virtualised compute resource at boot time by using only key-value pairs data.
properties:
data:
type: map
description: A map of strings that contains a set of key-value pairs that
describes the information for configuring the virtualised compute resource.
required: false
entry_schema:
type: string

6.2.57.4 Examples
See clause 6.8.3.8.

6.2.57.5 Additional Requirements

None.
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tosca.datatypes.nfv.ContentOrFileData

The ContentOrFileData data type describes a string content or a file information used to customize a virtualised

compute resource by using string content or file. Table 6.2.58.1-1 specifies the declared names for this data type. These

names shall be used as specified in TOSCA-Simple-ProfileeYAML-v1.3[20].

Table 6.2.58.1-1: Type name, shorthand, and URI

Shorthand Name

ContentOrFileData

Type Qualified Name

toscanfv:ContentOrFileData

Type URI

tosca.datatypes.nfv.ContentOrFileData

6.2.58.2

Properties

The properties of the ContentOrFileData data type shall comply with the provisions set out in table 6.2.58.2-1.

Table 6.2.58.2-1: Properties

Name

Required

Type

Constraints

Description

data

no

map of string

A map of strings that contains a set of key-
value pairs that carries the dynamic
deployment values which used to replace the
corresponding variable parts in the file as
identify by a URL as described in
source_path. Shall be present if "source_path"
is present and shall be absent otherwise.

See note 1.

content

no

string

The string information used to customize a
virtualised compute resource at boot time.
See note 2.

source_path

string

The URL to a file contained in the VNF
package used to customize a virtualised
compute resource. The content shall comply
with IETF RFC 3986 [8].

See note 2.

destination_path [no

string

The URL where to inject a file indicated by the
source_path property into the virtualised
compute resource. The content shall comply
with IETF RFC 3986 [8].

See note 3.

NOTE 1: Itis the file processor (e.g. in the VNFM) responsibility to replace the corresponding variable parts in
the file with the value carried in the data property, the variable parts in the file are start with $ and end
with $, its content is the same character with one of the keys in the data property, for example, if one of
the keys in 'data’ is "https_proxy", somewhere in the file content there is $https_proxy$.

NOTE 2: One and only one of the following properties shall be present: contents or source_path.

NOTE 3: Itis only present when a particular method is used for transferring boot information into a virtualised
compute resource and source_path is also present. For example, such method can be the personality
method as described in [i.15], and it has been deprecated since Openstack 12.0.0 (Stein).

6.2.58.3 Definition

The syntax of the ContentOrFileData data type shall comply with the following definition:

tosca.datatypes.nfv.ContentOrFileData:

derived_from: tosca.datatypes.Root
description: describes a string content or a file information used to

customize a virtualised compute resource at boot time by using string content or
file.
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properties:
data:
type: map
description: A map of strings that contains a set of key-value pairs that
carries the dynamic deployment values which used to replace the corresponding
variable parts in the file as identify by a URL as described in source_path. Shall
be present if "source_path" is present and shall be absent otherwise..
required: false
entry_schema:
type: string
content:
type: string
description: The string information used to customize a virtualised
compute resource at boot time.
required: false
source_path:
type: string
description: The URL to a file contained in the VNF package used to
customize a virtualised compute resource. The content shall comply with IETF
RFC 3986 [8].
required: false
destination_path:
type: string
description: The URL address when inject a file into the virtualised
compute resource. The content shall comply with IETF RFC 3986 [8].
required: false

6.2.58.4 Examples
See clause 6.8.3.8.

6.2.58.5 Additional Requirements

None.
6.2.59 tosca.datatypes.nfv.BootDataVimSpecificProperties

6.2.59.1 Description
The BootDataVimSpecificProperties data type describes the VIM related information used for selecting VIM specific

capabilities when setting the boot data when setting the boot data. Table 6.2.59.1-1 specifies the declared names for this
datatype. These names shall be used as specified in TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.2.59.1-1: Type name, shorthand, and URI

Shorthand Name BootDataVimSpecificProperties
Type Qualified Name [toscanfv: BootDataVimSpecificProperties
Type URI tosca.datatypes.nfv.BootDataVimSpecificProperties

6.2.59.2 Properties

The properties of the BootDataVimSpecificProperties data type shall comply with the provisions set out in
table 6.2.59.2-1.

ETSI



105 ETSI GS NFV-SOL 001 vV4.2.1 (2022-01)

Table 6.2.59.2-1: Properties

Name Required Type Constraints Description
vim_type no string Discriminator for the different types of the VIM
information.
The set of permitted values is expected to
change over time as new types or versions of
VIMs become available.
The ETSI NFV registry of VIM-related
information [i.16] provides access to
information about various VIM types.
properties yes map of string Properties used for selecting VIM specific
capabilities when setting the boot data. For
example, it can set whether config_drive
functionality is selected in case VIM support it.
This property is reserved for future use in the
present document.

6.2.59.3 Definition
The syntax of the BootDataVimSpecificProperties data type shall comply with the following definition:

tosca.datatypes.nfv.BootDataVimSpecificProperties:
derived from: tosca.datatypes.Root
description: describes the VIM specific information used for selecting VIM
specific capabilities when setting the boot data.
properties:
vim_type:
type: string
description: Discriminator for the different types of the VIM information.
required: true
properties:
type: map
description: Properties used for selecting VIM specific capabilities when
setting the boot data
entry_schema:
type: string
required: true

6.2.59.4 Examples

None.

6.2.59.5 Additional Requirements

None.

6.2.60 tosca.datatypes.nfv.VnfPackageChangeSelector

6.2.60.1 Description
The VnfPackageChangeSel ector data type describes the source and destination VNFDs as well as source deployment

flavour for a change current VNF Package. Table 6.2.60.1-1 specifies the declared names for this data type. These
names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].
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Table 6.2.60.1-1: Type name, shorthand, and URI

Shorthand Name VnfPackageChangeSelector
Type Qualified Name |toscanfv: VnfPackageChangeSelector
Type URI tosca.datatypes.nfv.VnfPackageChangeSelector

6.2.60.2 Properties

The properties of the VnfPackageChangeSel ector data type shall comply with the provisions set out in table 6.2.60.2-1.

Table 6.2.60.2-1: Properties

Name Required Type Constraints Description

source_descriptor_id yes string Identifier of the source VNFD and the
source VNF package.

destination_descriptor_id [yes string Identifier of the destination VNFD and the
destination VNF package.

source_flavour_id yes string Identifier of the deployment flavour in the
source VNF package for which this data
type applies.

6.2.60.3 Definition
The syntax of the V nfPackageChangeSel ector data type shall comply with the following definition:

tosca.datatypes.nfv.VnfPackageChangeSelector:
derived_from: tosca.datatypes.Root
description: data type describes the source and destination VNFDs as well as
source deployment flavour for a change current VNF Package.
properties:
source_descriptor_id:
type: string
description: Identifier of the source VNFD and the source VNF package.
required: true
destination_descriptor_id:
type: string
description: Identifier of the destination VNFD and the destination VNF
package.
required: true
source_flavour_id:
type: string
description: Identifier of the deployment flavour in the source VNF
package for which this data type applies.
required: true

6.2.60.4 Examples
See clause 6.10.15.5.

6.2.60.5 Additional Requirements

Either the source_descriptor_id or the destination_descriptor_id shall be equal to the vnfdld of the VNFD containing
this version V nfPackageChangeSel ector.
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6.2.61 tosca.datatypes.nfv.VnfPackageChangeComponentMapping

6.2.61.1 Description

The VnfPackageChangeComponentM apping data type describes a mapping between the identifier of a components or
property in the source VNFD and the identifier of the corresponding component or property in the destination VNFD.
Table 6.2.61.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.61.1-1: Type name, shorthand, and URI

Shorthand Name VnfPackageChangeComponentMapping
Type Qualified Name [toscanfv: VnfPackageChangeComponentMapping
Type URI tosca.datatypes.nfv.VnfPackageChangeComponentMapping

6.2.61.2 Properties

The properties of the VnfPackageChangeComponentM apping data type shall comply with the provisions set out in
table 6.2.61.2-1.

Table 6.2.61.2-1: Properties

Name Required | Type Constraints Description
component_type |yes string valid_values: [vdu, cp, |The type of component or property. Possible
virtual_link, values differentiate whether changes concern
virtual_storage, to some VNF component (e.g. VDU, internal
instantiation_level, VLD, etc.) or property (e.g. a Scaling Aspect,
scaling_aspect] etc.).
source_id yes string Identifier of the component or property in the
source VNFED.
destination_id yes string Identifier of the component or property in the
destination VNFD.
description no string Human readable description of the
component changes.

6.2.61.3 Definition

The syntax of the V nfPackageChangeComponentM apping data type shall comply with the following definition:

tosca.datatypes.nfv.VnfPackageChangeComponentMapping:
derived_from: tosca.datatypes.Root
description: A mapping between the identifier of a components or property in
the source VNFD and the identifier of the corresponding component or property in
the destination VNFD.
properties:
component_type:
type: string
description: The type of component or property. Possible values
differentiate whether changes concern to some VNF component (e.g. VDU, internal
VLD, etc.) or property (e.g. a Scaling Aspect, etc.).
constraints:
- valid values: [ vdu, cp, virtual link, virtual storage,
instantiation_level, scaling aspect ]
required: true
source_id:
type: string
description: Identifier of the component or property in the source VNFD.
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required: true
destination_id:
type: string
description: Identifier of the component or property in the destination
VNFD.
required: true
description:
type: string
description: Human readable description of the component changes.
required: false

6.2.61.4 Examples
See clause 6.10.15.5.

6.2.61.5 Additional Requirements

None.

6.2.62 tosca.datatypes.nfv.VnfChangeCurrentPackageOperation
Configuration

6.2.62.1 Description
The VnfChangeCurrentPackageOperationConfiguration data type represents information that affect the invocation of
the change current VNF Package operation, as specified in ETSI GS NFV-IFA 011 [1]. This data type definition is

reserved for future use in the present document. Table 6.2.62.1-1 specifies the declared names for this data type. These
names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.62.1-1: Type name, shorthand, and URI

Shorthand Name VnfChangeCurrentPackageOperationConfiguration
Type Qualified Name [toscanfv:VnfChangeCurrentPackageOperationConfiguration
Type URI tosca.datatypes.nfv.VnfChangeCurrentPackageOperationConfiguration

6.2.62.2 Properties

None.

6.2.62.3 Definition

The syntax of the V nfChangeCurrentPackageOperationConfiguration data type shall comply with the following
definition:

tosca.datatypes.nfv.VnfChangeCurrentPackageOperationConfiguration:

derived_from: tosca.datatypes.Root

description: represents information that affect the invocation of the change
current VNF Package operation.

# This data type definition is reserved for future use in the present document.

# properties:

# derived types are expected to introduce new properties, with their type

derived from tosca.datatypes.nfv.VnfChangeCurrentPackageOperationConfiguration, with
the same name as the operation designated to the ChangeCurrentVnfPackage request
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6.2.62.4 Examples

None.

6.2.62.5 Additional Requirements

None.

6.2.63 tosca.datatypes.nfv.VnfCreateSnapshotOperationConfiguration

6.2.63.1 Description

The VnfCreateSnapshotOperationConfiguration data type represents information that affect the invocation of the
CreateV nf Snapshot operation, as specified in ETSI GS NFV-IFA 011 [1]. This datatype definition is reserved for
future use in the present document. Table 6.2.63.1-1 specifies the declared names for this data type. These names shall
be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.63.1-1: Type name, shorthand, and URI

Shorthand Name VnfCreateSnapshotOperationConfiguration
Type Qualified Name |toscanfv:VnfCreateSnapshotOperationConfiguration
Type URI tosca.datatypes.nfv.VnfCreateSnapshotOperationConfiguration

6.2.63.2 Properties

None.

6.2.63.3 Definition
The syntax of the V nfCreateSnapshotOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfCreateSnapshotOperationConfiguration:
derived from: tosca.datatypes.Root
description: represents information that affect the invocation of the
CreateVnfSnapshot operation
# This data type definition is reserved for future use in the present document.
# properties:

6.2.63.4 Examples

None.

6.2.63.5 Additional Requirements

None.

6.2.64 tosca.datatypes.nfv.VnfRevertToSnapshotOperationConfiguration

6.2.64.1 Description

The VnfRevertToSnapshotOperationConfiguration data type represents information that affect the invocation of the
RevertToV nfSnapshot operation, as specified in ETSI GS NFV-IFA 011 [1]. This data type definition is reserved for
future use in the present document. Table 6.2.64.1-1 specifies the declared names for this data type. These names shall
be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].
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Table 6.2.64.1-1: Type name, shorthand, and URI

Shorthand Name VnfRevertToSnapshotOperationConfiguration
Type Qualified Name [toscanfv:VnfRevertToSnapshotOperationConfiguration
Type URI tosca.datatypes.nfv.VnfRevertToSnapshotOperationConfiguration

6.2.64.2 Properties

None.

6.2.64.3 Definition
The syntax of the V nfRevertToSnapshotOperationConfiguration data type shall comply with the following definition:

tosca.datatypes.nfv.VnfRevertToSnapshotOperationConfiguration:
derived from: tosca.datatypes.Root
description: represents information that affect the invocation of the
RevertToVnfSnapshot operation
# This data type definition is reserved for future use in the present document.
# properties:

6.2.64.4 Examples

None.

6.2.64.5 Additional Requirements

None.

6.2.65 tosca.datatypes.nfv.ServicePortData

6.2.65.1 Description

The ServicePortData data type supports the specification of requirements describing port properties exposed by
VirtualCp, asdefined in ETSI GSNFV-IFA 011 [1]. Table 6.2.65.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-ProfileeYAML-v1.3[20].

Table 6.2.65.1-1: Type name, shorthand, and URI

Shorthand Name ServicePortData
Type Qualified Name |toscanfv:ServicePortData
Type URI tosca.datatypes.nfv.ServicePortData

6.2.65.2 Properties

The properties of the ServicePortData data type shall comply with the provisions set out in table 6.2.65.2-1.
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Name Required Type Constraints Description
name yes String The name of the port exposed by the
VirtualCp.
protocol yes String Valid values: The L4 protocol for this port exposed by
See YAML the VirtualCp.
definition VALUES:
constraints e TCP
e UDP
e SCTP
port yes Integer The L4 port number exposed by the
VirtualCp.
portConfigurable yes Boolean Specifies whether the port attribute value
is allowed to be configurable.
6.2.65.3 Definition

The syntax of the ServicePortData data type shall comply with the following definition:

tosca.datatypes.nfv.ServicePortData:

derived from: tosca.datatypes.Root

description: describes the service identifying port properties exposed by the
VirtualCp
properties:
name:

type: string
description: The

required: true

protocol:

type: string

description: The

required: true
constraints:

- valid_values:

port:

portConfigurable:

6.2.65.4

None.

6.2.65.5

None.

type: integer

description: The

required: true
constraints:

name of the port exposed by the VirtualCp.

L4 protocol for this port exposed by the VirtualCp.

[ tcp, udp, sctp ]

L4 port number exposed by the VirtualCp.

- greater_or_equal: ©

type: boolean

description: Specifies whether the port attribute value is allowed to be
configurable.

required: true

Examples

Additional Requirements
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6.2.66 tosca.datatypes.nfv.AdditionalServiceData

6.2.66.1 Description

The Additional ServiceData data type supports the specification of requirements related additional service data of the
Virtual Cp used to expose properties of the Virtual Cp to NFV-MANO, as defined in ETSI GS NFV-IFA 011 [1].
Table 6.2.66.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.66.1-1: Type name, shorthand, and URI

Shorthand Name AdditionalServiceData
Type Qualified Name |toscanfv:AdditionalServiceData
Type URI tosca.datatypes.nfv.AdditionalServiceData

6.2.66.2 Properties
The properties of the Additional ServiceData data type shall comply with the provisions set out in table 6.2.66.2-1.

Table 6.2.66.2-1: Properties

Name Required Type Constraints Description
portData yes List of Service port numbers exposed by the
tosca.datatyp VirtualCp.
es.nfv.Service
PortData
serviceData no string Service matching information exposed by
the VirtualCp.

6.2.66.3 Definition
The syntax of the Additional ServiceData data type shall comply with the following definition:

tosca.datatypes.nfv.AdditionalServiceData:
derived_from: tosca.datatypes.Root
description: describes the additional service data of the VirtualCp used to expose
properties of the VirtualCp to NFV-MANO.
properties:
portData:
type: list
entry_schema:
type: tosca.datatypes.nfv.ServicePortData
description: Service port numbers exposed by the VirtualCp.
required: true
serviceData:
type: string
description: Service matching information exposed by the VirtualCp.
required: false

6.2.66.4 Examples

None.

6.2.66.5 Additional Requirements

None.
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6.2.67 tosca.datatypes.nfv.VnfLcmOpCoord

6.2.67.1 Description

The VnfLcmOpCoord data type describes a set of information used for a coordination action in a VNF lifecycle
management operation for agiven VNF.

Table 6.2.67.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.67.1-1: Type name, shorthand, and URI

Shorthand Name VnfLcmOpCoord
Type Qualified Name |toscanfv:VnfLcmOpCoord
Type URI tosca.datatypes.nfv.VnfLcmOpCoord

6.2.67.2 Properties

The properties of the VnfLcmOpCoord data type shall comply with the provisions set out in table 6.2.67.2-1.
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Table 6.2.67.2-1: Properties

Name

Required

Type

Constraints

Description

description

no

string

Human readable description of the
coordination action.

endpoint_type

no

string

Valid values:
See YAML
definition
constraints

Specifies the type of the endpoint
exposing the LCM operation coordination
such as operations supporting
management systems (e.g. EM) or the
VNF instance.

valid values:

e mgmt: coordination with other
operations supporting
management systems

e vnf: coordination with the VNF
instance

If the VNF produces the LCM coordination
interface, this property may be omitted or
may have the value "vnf".

If this attribute is omitted, the type of
endpoint that provides the interface is
determined at deployment time.

If the VNF does not produce the LCM
coordination interface but coordination via
this interface is needed, it is expected that
a management entity such as the EM
exposes the coordination interface, and
consequently, this attribute shall be
present and shall have the value "mgmt".

coordination_stage

no

string

Valid values:
See YAML
definition
constraints

Indicates whether the coordination action
is invoked before or after all other
changes performed by the VNF LCM
operation. See note.

Valid values:

e start: the coordination action is
invoked after receiving the grant
and before the LCM operation
performs any other changes.end:
the coordination action is invoked
after the LCM operation has
performed all other changes.

coordination_stage property shall be
omitted if the coordination action is
intended to be invoked at an intermediate
stage of the LCM operation, i.e. neither at
the start nor at the end. In this case, the
time at which to invoke the coordination
during the execution of the LCM operation
is determined by means outside the scope
of the present document such as VNFM-
internal logic or LCM script.

input_parameters

no

tosca.datatypes
.nfv.InputOpCo
ordParams

Input parameters to be provided in the
LCM coordination request

output_parameters

tosca.datatypes
.nfv.OutputOpC
oordParams

Output parameters provided in the LCM
coordination response

NOTE:

The changes mentioned include changes to the VNF instance, its resources or its snapshots.
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6.2.67.3 Definition
The syntax of the VnfLecmOpCoord data type shall comply with the following definition:

tosca.datatypes.nfv.VnfLcmOpCoord:
derived_from: tosca.datatypes.Root
description: describes a set of information used for a coordination action in a
VNF lifecycle management operation for a given VNF.
properties:
description:
type: string
description: Human readable description of the coordination action.
required: false
endpoint_type:
type: string
description: Specifies the type of the endpoint exposing the LCM operation
coordination such as other operations supporting or management systems (e.g. an EM) or
the VNF instance. If the VNF produces the LCM coordination interface, this property
may be omitted or may have the value "vnf". If this attribute is omitted, the type of
endpoint that provides the interface is determined at deployment time. If the VNF does
not produce the LCM coordination interface but coordination via this interface is
needed, it is expected that a management entity such as the EM exposes the
coordination interface, and consequently, this attribute shall be present and shall
have the value "mgmt".
required: false
constraints:
- valid_values: [ mgmt, vnf ]
coordination_stage:
type: string
description: Indicates whether the coordination action is invoked before or
after all other changes performed by the VNF LCM operation. coordination_stage
property shall be omitted if the coordination action is intended to be invoked at an
intermediate stage of the LCM operation, i.e. neither at the start nor at the end. In
this case, the time at which to invoke the coordination during the execution of the
LCM operation is determined by means outside the scope of the present document such as
VNFM-internal logic or LCM script.
required: false
constraints:
- valid_values: [ start, end ]
# input_parameters:
# type: tosca.datatypes.nfv.InputOpCoordParams
# description: Input parameters to be provided in the LCM coordination
request.
# required: false
# output_parameters:
# type: tosca.datatypes.nfv.OutputOpCoordParams
# description: Output parameters provided in the LCM coordination response.
# required: false

6.2.67.4 Examples

See Clause 6.10.15.

6.2.67.5 Additional Requirements

None.
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6.2.68 tosca.datatypes.nfv.InputOpCoordParams

6.2.68.1 Description

The InputOpCoordParams data type is an empty base type for deriving data types for describing additional input
operation coordination parameters for a given coordination action. Table 6.2.68.1-1 specifies the declared names for this
datatype. These names shall be used as specified in TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.2.68.1-1: Type name, shorthand, and URI

Shorthand Name InputOpCoordParams
Type Qualified Name |toscanfv:InputOpCoordParams
Type URI tosca.datatypes.nfv.InputOpCoordParams

6.2.68.2 Properties

None.

6.2.68.3 Definition
The syntax of the InputOpCoordParams data type shall comply with the following definition:

tosca.datatypes.nfv.InputOpCoordParams:
derived from: tosca.datatypes.Root
description: is an empty base type for deriving data types for describing
additional input operation coordination parameters for a given coordination action

6.2.69 tosca.datatypes.nfv.OutputOpCoordParams

6.2.69.1 Description
The OutputOpCoordParams data type is an empty base type for deriving data types for describing additional Output

operation coordination parameters for a given coordination action. Table 6.2.69.1-1 specifies the declared names for this
data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.69.1-1: Type name, shorthand, and URI

Shorthand Name OutputOpCoordParams
Type Qualified Name |toscanfv:OutputOpCoordParams
Type URI tosca.datatypes.nfv.OutputOpCoordParams

6.2.69.2 Properties

None.

6.2.69.3 Definition
The syntax of the OutputOpCoordParams data type shall comply with the following definition:

tosca.datatypes.nfv.OutputOpCoordParams:
derived_from: tosca.datatypes.Root
description: is an empty base type for deriving data types for describing
additional Output operation coordination parameters for a given coordination action
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6.2.70 tosca.datatypes.nfv.ExtendedResourceData

6.2.70.1 Description

The ExtendedResourceData data type supports the specification of requirements related to extended resources of a
container, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.2.70.1-1 specifies the declared names for this data type.
These names shall be used as specified in TOSCA-Simple-ProfileYAML-v1.3[20].

Table 6.2.70.1-1: Type name, shorthand, and URI

Shorthand Name ExtendedResourceData
Type Qualified Name |toscanfv:ExtendedResourceData
Type URI tosca.datatypes.nfv.ExtendedResourceData

6.2.70.2 Properties

The properties of the ExtendedResourceData data type shall comply with the provisions set out in table 6.2.70.2-1.

Table 6.2.70.2-1: Properties

Name Required Type Constraints Description

extended_resource yes map of string |length: 1 The hardware platform specific extended
resource. A map of string that contains
one single key-value pair that describes
one hardware platform specific container
requirement.

More information regarding the usage of
this property is available at:
https://reqister.etsi.org.

amount yes integer Requested amount of the indicated
extended resource.

6.2.70.3 Definition
The syntax of the ExtendedResourceData data type shall comply with the following definition:

tosca.datatypes.nfv.ExtendedResourceData:
derived from: tosca.datatypes.Root
description: Supports the specification of requirements related to extended
resources of a container.
properties:
extended_resource:
type: map
description: The hardware platform specific extended resource. A map of string
that contains one single key-value pair that describes one hardware platform specific
container requirement.
required: true
entry_schema:
type: string
constraints:
- min_length: 1
- max_length: 1
amount:
type: integer
description: Requested amount of the indicated extended resource.
required: true
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6.2.70.4 Examples

The following example shows an OsContainer node template that contains requirements for an extended resource.

node templates:

container_01:
type: tosca.nodes.nfv.Vdu.OsContainer
properties:
name: db_handler
description: this container runs the process that writes and reads in the
storage resource.
requested_cpu_resources: 1
cpu_resource_limit: 1
requested_memory_resources: 4 MB
memory_resource_limit: 8 MB
extended_resource_requests:
- extended_resource:
dongle: |
mandatory: "true"
amount: 2

The example assumes that the capability has been registered in the NFVI Platform Capability Registry, e.g.:

Name dongle
Permitted Value |base
Version 1.0
Type Generic
Description dongle accelerator

6.2.70.5 Additional Requirements

None.
6.2.71 tosca.datatypes.nfv.Hugepages

6.2.71.1 Description
The Hugepages data type supports the specification of requirements on a particular hugepage size in terms of total

memory needs. Table 6.2.71.1-1 specifies the declared names for this data type. These names shall be used as specified
in TOSCA-Simple-ProfileYAML-v1.3[20].

Table 6.2.71.1-1: Type name, shorthand, and URI

Shorthand Name Hugepages
Type Qualified Name |toscanfviHugepages
Type URI tosca.datatypes.nfv.Hugepages

6.2.71.2 Properties

The properties of the Hugepages data type shall comply with the provisions set out in table 6.2.71.2-1.
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Table 6.2.71.2-1: Properties

Name Required Type Constraints Description
hugepage_size |yes scalar-unit.size Specifies the size of the hugepage.
requested_size |yes scalar-unit.size Specifies the total size required for all the

hugepages of the size indicated by
hugepage_size.

6.2.71.3 Definition
The syntax of the Hugepages data type shall comply with the following definition:

tosca.datatypes.nfv.Hugepages:
derived_from: tosca.datatypes.Root
description: Supports the specification of requirements on a particular hugepage
size in terms of total memory needs.
properties:
hugepage_size:
type: scalar-unit.size
description: Specifies the size of the hugepage.
required: true
requested_size:
type: scalar-unit.size
description: Specifies the total size required for all the hugepages of the
size indicated by hugepage_size.
required: true

6.2.71.4 Examples

The following example shows an entity using a'huge_pages _resources property of tosca.datatypes.nfv.Hugepages data
type to indicate a request of 100 MiB memory to hold hugepages of size 2 MiB, i.e. for 50 pages.

<some_tosca_entity>:
properties:
huge_pages_resources:
hugepage_size: 2 MiB
requested_size: 100 MiB

6.2.71.5 Additional Requirements

None.
6.2.72 tosca.datatypes.nfv.MaxNumberOfimpactedinstances

6.2.72.1 Description
The MaxNumberOfl mpactedI nstances data type specifies the maximum number of instances of a given Vdu.Compute

node or VnfVirtual Link node that may be impacted simultaneoudly without impacting the functionality of the group of a
given size. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.2.72.1-1: Type name, shorthand, and URI

Shorthand Name MaxNumberOflmpactedinstances
Type Qualified Name [toscanfv:MaxNumberOflmpactedinstances
Type URI tosca.datatypes.nfv.MaxNumberOflmpactedInstances
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6.2.72.2 Properties

The properties of the MaxNumberOfl mpactedl nstances data type shall comply with the provisions set out in
table 6.2.72.2-1.

Table 6.2.72.2-1: Properties

Name Required | Type |Constraints Description

group_size no integer Determines the size of the group for which

the max_number_of_impacted_instances is

specified. If not present the size is not

limited. See notes 1 and 2.

max_number_of_impacted_instances |yes integer The maximum number of instances that can

be impacted simultaneously within the group

of the specified size. See notes 1 and 2.

NOTE 1: Each group_size value specified for a group of virtual resources shall be unique, and it shall be possible to
form an ascending ordered list of group sizes.

NOTE 2: The number of instances in the group for which the max_number_of_impacted_instances is specified may
be equal to group_size or less. When the number of instances is less than group_size, it shall be at least 1 if
this is the first group size in the ordered list of group sizes, or it shall be greater by at least 1 than the
previous group size in the ordered list of group sizes.

6.2.72.3 Definition
The syntax of the MaxNumberOfl mpacted| nstances data type shall comply with the following definition:

tosca.datatypes.nfv.MaxNumberOfImpactedInstances:
derived from: tosca.datatypes.Root
description: Specifies the maximum number of instances of a given Vdu.Compute node
or VnfVirtuallLink node that may be impacted simultaneously without impacting the
functionality of the group of a given size.
properties:
group_size:
type: integer
description: Determines the size of the group for which the
max_number_of_impacted_instances is specified. If not present the size is not limited.
required: false
max_number_of impacted_instances:
type: integer
description: The maximum number of instances that can be impacted
simultaneously within the group of the specified size.
required: true

6.2.72.4 Examples

None.

6.2.72.5 Additional Requirements

None.
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6.2.73 tosca.datatypes.nfv.MinNumberOPreservedinstances

6.2.73.1 Description

The MinNumberOf Preservedl nstances data type specifies the minimum number of instances of a given Vdu.Compute
node or VnfVirtual Link node which need to be preserved simultaneously. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.2.73.1-1: Type name, shorthand, and URI

Shorthand Name MinNumberOfPreservedinstances
Type Qualified Name [toscanfv:MinNumberOfPreservedinstances
Type URI tosca.datatypes.nfv.MinNumberOfPreservedInstances

6.2.73.2 Properties

The properties of the MinNumberOPreservedinstances data type shall comply with the provisions set out in
table 6.2.73.2-1.

Table 6.2.73.2-1: Properties

Name Required | Type |Constraints Description
Determines the size of the group for which
the min_number_of_preserved_instances is
specified. If not present the size is not
limited. See notes 1 and 2.
min_number_of_preserved_instances |yes integer The minimum number of instances which
need to be preserved simultaneously within
the group of the specified size. See notes 1
and 2.

NOTE 1: Each group_size value specified for a group of virtual resources shall be unique, and it shall be possible to

form an ascending ordered list of group sizes.
NOTE 2: The number of instances in the group for which the min_number_of_preserved_instances is specified may

be equal to group_size or less. When the number of instances is less than group_size.

group_size no integer

6.2.73.3 Definition
The syntax of the MinNumberOf Preservedi nstances data type shall comply with the following definition:

tosca.datatypes.nfv.MinNumberOfPreservedInstances:

derived from: tosca.datatypes.Root
description: Specifies the minimum number of instances of a given Vdu.Compute node

or VnfVirtuallLink node which need to be preserved simultaneously.
properties:
group_size:
type: integer
description: Determines the size of the group for which the
min_number_of_preserved_instances is specified. If not present the size is not
limited.
required: false
min_number_of_preserved_instances:
type: integer
description: The minimum number of instances which need to be preserved
simultaneously within the group of the specified size.
required: true

ETSI




122 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

6.2.73.4 Examples

None.

6.2.73.5 Additional Requirements

None.

6.2.74 tosca.datatypes.nfv.NfviMaintenancelnfo
6.2.74.1 Description

The NfviMaintenancel nfo data type provides information related to the constraints and rules applicable to virtualised
resources and their groups impacted due to NFVI maintenance operations, as defined in ETSI GS NFV-IFA 011 [1].
Table 6.2.74.1-1 specifies the declared names for this data type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.2.74.1-1: Type name, shorthand, and URI

Shorthand Name

NfviMaintenancelnfo

Type Qualified Name

toscanfv:NfviMaintenancelnfo

Type URI

tosca.datatypes.nfv.NfviMaintenancelnfo

6.2.74.2

Properties

The properties of the NfviMai ntenancel nfo data type shall comply with the provisions set out in table 6.2.74.2-1.

Table 6.2.74.2-1: Properties

Name

Required Type

Constraints

Description

impact_notification_lead
_time

scalar-
unit.time

yes

Specifies the minimum notification lead time
requested for upcoming impact of the
virtualised resource or their group (i.e. between
the notification and the action causing the
impact).

is_impact_mitigation_re
quested

yes boolean

default:
false

Indicates whether it is requested that at the
time of the notification of an upcoming change
that is expected to have an impact on the VNF,
virtualised resource(s) of the same
characteristics as the impacted ones is/are
provided to compensate for the impact (TRUE)
or not (FALSE).

supported_migration_typ
e

no list of string

valid values:
no_migratio
n
offline_migr
ation
live_migratio
n

Specifies the allowed migration types in the
order of preference in case of an impact
starting with the most preferred type. It is
applicable to the Vdu.Compute node and to the
VirtualBlockStorage, VirtualObjectStorage and
VirtualFileStorage nodes.

See note 1.

max_undetectable_interr
uption_time

no scalar-
unit.time

Specifies the maximum interruption time that
can go undetected at the VNF level and
therefore which will not trigger VNF-internal
recovery during live migration. It is applicable to
the Vdu.Compute node and to the
VirtualBlockStorage, VirtualObjectStorage and
VirtualFileStorage nodes.

See note 1.

min_recovery_time_bet
ween_impacts

no scalar-
unit.time

Specifies the time required by the group to
recover from an impact, thus, the minimum time
requested between consecutive impacts of the
group. See note 2.
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Name Required

Type

Constraints

Description

list of

tosca.datatyp
es.nfv.MaxNu
mberOflmpac
tedInstances

max_number_of_impact
ed_instances

no Specifies for different group sizes the maximum
number of instances that can be impacted
simultaneously within the group of virtualised
resources without losing functionality.

See notes 2 and 3.

list of
tosca.datatyp
e.nfv.MinNum
berOfPreserv
edInstances

min_number_of_preserv
ed_instances

Specifies for different group sizes the minimum
number of instances which need to be
preserved simultaneously within the group of
virtualised resources. See notes 2 and 3.

NOTE 1: When the max_undetectable_interruption_time is specified it constrains the live migration. If it cannot be
guaranteed on an NFVI that the interruption caused by the live migration will be less than the indicated
maximum undetectable interruption time, then life migration should be downgraded according to the order
of preference.

NOTE 2: Impacts to instances of the group happening within the min_recovery_time_between_impacts are
considered simultaneous impacts.
NOTE 3: Either "max_number_of impacted_instances" or "min_number_of _preserved_instances" may be provided,
but not both.
6.2.74.3 Definition

The syntax of the NfviMaintenancel nfo data type shall comply with the following definition:

tosca.datatypes.nfv.NfviMaintenanceInfo:
derived from: tosca.datatypes.Root
description: Provides information related to the constraints and rules applicable
to virtualised resources and their groups impacted due to NFVI maintenance operations
properties:
impact_notification_lead_time:
type: scalar-unit.time
description: Specifies the minimum notification lead time requested for
upcoming impact of the virtualised resource or their group (i.e. between the
notification and the action causing the impact).
required: true
is_impact_mitigation_requested:
type: boolean
description: Indicates whether it is requested that at the time of the
notification of an upcoming change that is expected to have an impact on the VNF,
virtualised resource(s) of the same characteristics as the impacted ones is/are
provided to compensate for the impact (TRUE) or not (FALSE).
required: true
default: false
supported_migration_type:
type: list
description: Specifies the allowed migration types in the order of preference
in case of an impact starting with the most preferred type. It is applicable to the
Vdu.Compute node and to the VirtualBlockStorage, VirtualObjectStorage and
VirtualFileStorage nodes.
required: false
entry_schema:
type: string
constraints:
- valid_values: [ no_migration, offline_migration, live migration ]
max_undetectable_interruption_time:
type: scalar-unit.time
description: Specifies the maximum interruption time that can go undetected at
the VNF level and therefore which will not trigger VNF-internal recovery during live
migration. It is applicable to the Vdu.Compute node and to the VirtualBlockStorage,
VirtualObjectStorage and VirtualFileStorage nodes.
required: false
min_recovery time_between_impacts:

ETSI



124 ETSI GS NFV-SOL 001 vV4.2.1 (2022-01)

type: scalar-unit.time

description: Specifies the time required by the group to recover from an
impact, thus, the minimum time requested between consecutive impacts of the group..

required: false

max_number_of_impacted_instances:

type: list

description: Specifies for different group sizes the maximum number of
instances that can be impacted simultaneously within the group of virtualised
resources without losing functionality.

required: false

entry_schema:

type: tosca.datatypes.nfv.MaxNumberOfImpactedInstances
min_number_of preserved_instances:

type: list

description: Specifies for different group sizes the minimum number of
instances which need to be preserved simultaneously within the group of virtualised
resources.

required: false

entry_schema:

type: tosca.datatypes.nfv.MinNumberOfPreservedInstances

6.2.74.4 Examples

None.

6.2.74.5 Additional Requirements

None.

6.3 Artifact Types

6.3.1 tosca.artifacts.nfv.Swimage

6.3.1.1 Description

The Swimage artifact describes the software image which is directly loaded on the virtualisation container realizing of
the VDU or isto be loaded on a virtual storage resource, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.3.1.1-1
specifies the declared names for this data type. These names shall be used as specified in TOSCA-Simple-Profile-
YAML-v1.3[20].

Table 6.3.1.1-1: Type name, shorthand, and URI

Shorthand Name Swimage

Type Qualified Name |toscanfv:Swimage

Type URI tosca.artifacts.nfv.Swimage
6.3.1.2 Properties

The properties of the Swimage artifacts type shall comply with the provisions set out in table 6.3.1.2-1.

Table 6.3.1.2-1: Properties

Name Required Type Constraints Description
name yes string Name of this software image.
version yes string Version of this software image.
provider no string Provider of this software image.
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Name Required Type Constraints Description
checksum yes tosca.data Checksum of the software image file.
types.nfv.
Checksum
Data
container_format yes string Valid values: |The container format describes the container
See YAML file format in which software image is provided.
definition Description of valid values:
constraints aki: a kernel image
ami: a machine image
ari: a ramdisk image
bare: the image does not have a container
or metadata envelope
docker: docker container format
ova: OVF package in a tarfile
ovf: OVF container format
Future versions of the present document may
extend the list of possible values.
See note 1.
disk_format no string Valid values: |The disk format of a software image is the
See YAML format of the underlying disk image.
definition Description of valid values:
constraints aki: a kernel image
ami: a machine image
ari: a ramdisk image
iso: an archive format for the data
contents of an optical disc, such as
CD-ROM
qcow2: a common disk image format,
which can expand dynamically and
supports copy on write
raw: an unstructured disk image format
vdi: a common disk image format
vhd: a common disk image format
vhdx: enhanced version of VHD format
vmdk: a common disk image format
Future versions of the present document may
extend the list of possible values.
See note 2 and note 3.
min_disk no scalar- greater_or_eq |The minimal disk size requirement for this
unit.size ual:0B software image.
See note 3.
min_ram no scalar- greater_or_eq |The minimal RAM requirement for this software
unit.size ual: 0 B image. See note 4.
size yes scalar- The size of this software image.
unit.size
operating_system no string Identifies the operating system used in the
software image.
supported_virtualisation_en |no list of Identifies the virtualisation environments (e.g.
vironments string hypervisor) compatible with this software
image.
NOTE 1: The list of permitted values was taken from "Container formats" in [i.12].
NOTE 2: The list of permitted values was adapted from "Disk formats" in [i.12].
NOTE 3: This property shall be present when the Swimage artifact is contained in a Node template of type
tosca.nodes.nfv.Vdu.Compute or tosca.nodes.nfv.Vdu.VirtualBlockStorage , and shall be absent otherwise.
NOTE 4: This property may be present when the Swimage artifact is contained in a Node template of type
tosca.nodes.nfv.Vdu.Compute or tosca.nodes.nfv.Vdu.VirtualBlockStorage, and shall be absent otherwise.
6.3.1.3 Definition

tosca.artifacts.nfv.SwImage:

derived from: tosca.artifacts.Deployment.Image
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description: describes the software image which is directly loaded on the
virtualisation container realizing of the VDU or is to be loaded on a virtual storage
resource
properties:
name:
type: string
description: Name of this software image
required: true
version:
type: string
description: Version of this software image
required: true
provider:
type: string
description: Provider of this software image
required: false
checksum:
type: tosca.datatypes.nfv.ChecksumData
description: Checksum of the software image file
required: true
container_format:
type: string
description: The container format describes the container file format in which
software image is provided
required: true
constraints:
- valid values: [ aki, ami, ari, bare, docker, ova, ovf ]
disk_format:
type: string
description: The disk format of a software image is the format of the
underlying disk image
required: false
constraints:
- valid values: [ aki, ami, ari, iso, qcow2, raw, vdi, vhd, vhdx, vmdk ]
min_disk:
type: scalar-unit.size # Number
description: The minimal disk size requirement for this software image
required: false
constraints:
- greater_or_equal: @ B
min_ram:
type: scalar-unit.size # Number
description: The minimal RAM requirement for this software image
required: false
constraints:
- greater_or_equal: @ B
size:
type: scalar-unit.size # Number
description: The size of this software image
required: true
operating_system:
type: string
description: Identifies the operating system used in the software image
required: false
supported_virtualisation_environments:
type: list
description: Identifies the virtualisation environments (e.g. hypervisor)
compatible with this software image
required: false
entry_schema:
type: string
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6.3.2  tosca.artifacts.Implementation.nfv.Mistral

6.3.2.1 Description

This artifact type represents a Mistral file that contains Mistral language [i.7] constructs that can be executed within a
Mistral workbook. Support of thistype is optional.

Table 6.3.2.1-1: Type name, shorthand, and URI

Shorthand Name Mistral
Type Qualified Name |toscanfv:Mistral
Type URI tosca.artifacts.Implementation.nfv.Mistral
derived_from tosca.artifacts.Implementation
6.3.2.2 Definition

The syntax of the Mistral artifact type shall comply with the following definition:

tosca.artifacts.Implementation.nfv.Mistral:
derived_from: tosca.artifacts.Implementation
description: artifacts for Mistral workflows
mime_type: application/x-yaml
file ext: [ yaml ]

6.3.3 tosca.artifacts.nfv.HelmChart

6.3.3.1 Description
The HelmChart artifact is afile containing a Helm™ chart [23].

Table 6.3.3.1-1 specifies the declared names for this data type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].

Whether the Helm chart contains custom resource definitions is out of scope of the present document.

Table 6.3.3.1-1: Type name, shorthand, and URI

Shorthand Name HelmChart
Type Qualified Name |toscanfviHelmChart
Type URI tosca.artifacts.nfv.HelmChart

6.3.3.2 Properties

None.

6.3.3.3 Description

tosca.artifacts.nfv.HelmChart:
derived_from: tosca.artifacts.File
description: describes the Helm chart artifact.
file ext: [ tar, tar.gz, tgz ]
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6.4 Capability Types
6.4.1  tosca.capabilities.nfv.VirtualBindable

6.4.1.1 Description

The Virtual Bindable capability indicates that the node that includes it can be pointed by a
toscarelationships.nfv.Virtual BindsT o relationship type which is used to model the VduHasCpd association illustrated
in ETSI GSNFV-IFA 011 [1]. Table 6.4.1.1-1 specifies the declared names for this data type. These names shall be
used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.4.1.1-1: Type name, shorthand, and URI

Shorthand Name VirtualBindable
Type Qualified Name |toscanfv:VirtualBindable
Type URI tosca.capabilities.nfv.VirtualBindable

6.4.1.2 Properties

None.

6.4.1.3 Definition
The syntax of the Virtual Bindable capability type shall comply with the following definition:

tosca.capabilities.nfv.VirtualBindable:
derived_from: tosca.capabilities.Node
description: Indicates that the node that includes it can be pointed by a
tosca.relationships.nfv.VirtualBindsTo relationship type which is used to model the
VduHasCpd association

6.4.2  tosca.capabilities.nfv.VirtualLinkable

6.4.2.1 Description
The Virtual Linkable capability typeis defined in clause 9.4.1 of the present document.

6.4.3  tosca.capabilities.nfv.VirtualCompute

6.4.3.1 Description

The Virtual Compute capability type describes the capabilities related to virtual compute resources, as defined in ETSI
GSNFV-IFA 011 [1]. Table 6.4.3.1-1 specifies the declared names for this capability type. These names shall be used
as specified in TOSCA-Simple-Profile Y AML-v1.3[20].

Table 6.4.3.1-1: Type name, shorthand, and URI

Shorthand Name VirtualCompute
Type Qualified Name |toscanfv:VirtualCompute
Type URI tosca.capabilities.nfv.VirtualCompute

6.4.3.2 Properties
The properties of the Virtual Compute capability type shall comply with the provisions set out in table 6.4.3.2-1.
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Table 6.4.3.2-1: Properties
Name Required Type Constraints Description
logical_node no map of The Logical Node requirements.
tosca.datatyp
es.nfv.Logical
NodeData
request_additional_capabilities [no map of Describes additional capability for a
tosca.datatyp particular VDU.
es.nfv.Reque
stedAdditional
Capability
compute _requirements no map of string Describes compute requirements.
virtual_memory yes tosca.datatyp Describes virtual memory of the
es.nfv.Virtual virtualised compute.
Memory
virtual_cpu yes tosca.datatyp Describes virtual CPU(s) of the
es.nfv.Virtual virtualised compute.
Cpu
virtual_local_storage no list of A list of virtual system disks created
tosca.datatyp and destroyed as part of the VM
es.nfv.Virtual lifecycle.
BlockStorage
Data

6.4.3.3 Definition

The syntax of the Virtual Compute capability type shall comply with the following definition:

tosca.capabilities.nfv.VirtualCompute:
derived_from: tosca.capabilities.Node
description: Describes the capabilities related to virtual compute resources
properties:
logical_node:
type: map
description: Describes the Logical Node requirements
required: false
entry_schema:
type: tosca.datatypes.nfv.LogicalNodeData
requested_additional capabilities:
type: map
description: Describes additional capability for a particular VDU
required: false
entry_schema:
type: tosca.datatypes.nfv.RequestedAdditionalCapability
compute_requirements:
type: map
required: false
entry_schema:
type: string
virtual_memory:
type: tosca.datatypes.nfv.VirtualMemory
description: Describes virtual memory of the virtualised compute
required: true
virtual cpu:
type: tosca.datatypes.nfv.VirtualCpu
description: Describes virtual CPU(s) of the virtualised compute
required: true
virtual local storage:
type: list
description: A list of virtual system disks created and destroyed as part
the VM lifecycle

of
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required: false

entry_schema:
type: tosca.datatypes.nfv.VirtualBlockStorageData
description: virtual system disk definition

6.4.4  tosca.capabilities.nfv.VirtualStorage

6.44.1 Description

The Virtual Storage capability indicates that the node that includes it can be pointed by a
tosca.relationships.nfv.AttachesT o relationship type which is used to model the VduHasVirtual StorageDesc association
illustrated in ETSI GS NFV-IFA 011 [1]. Table 6.4.4.1-1 specifies the declared names for this capability type. These
names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.4.4.1-1: Type name, shorthand, and URI

Shorthand Name VirtualStorage

Type Qualified Name |toscanfv:VirtualStorage

Type URI tosca.capabilities.nfv.VirtualStorage
6.4.4.2 Definition

The syntax of the Virtual Storage capability type shall comply with the following definition:

tosca.capabilities.nfv.VirtualStorage:
derived from: tosca.capabilities.Root
description: Describes the attachment capabilities related to Vdu.Storage

6.4.5  tosca.capabilities.nfv.TrunkBindable

6.45.1 Description

The TrunkBindable capability indicates that the VduCp node that includesit can be pointed by a

tosca.relationships.nfv. TrunkBindsT o relationship type which is used to model the trunkPortTopology illustrated in
ETSI GSNFV-IFA 011 [1]. Table 6.4.5.1-1 specifies the declared names for this data type. These names shall be used
as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.4.5.1-1: Type name, shorthand, and URI

Shorthand Name TrunkBindable
Type Qualified Name |toscanfv:TrunkBindable
Type URI tosca.capabilities.nfv.TrunkBindable

6.4.5.2 Properties

None.

6.4.5.3 Definition
The syntax of the TrunkBindable capability type shall comply with the following definition:

tosca.capabilities.nfv.TrunkBindable:
derived_from: tosca.capabilities.Node
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description: Indicates that the node that includes it can be pointed by a
tosca.relationships.nfv.TrunkBindsTo relationship type which is used to model the
trunkPortTopology.

6.4.6  tosca.capabilities.nfv.ContainerDeployable

6.4.6.1 Description

A node type that includes the ContainerDeployabl e capability indicates that it can be pointed by tosca.rel ationships.nfv.
DeploysTo relationship type, which is used to model the grouping of Vdu.OsContainersinto a

V du.OsContainerDeployableUnit. Table 6.4.6.1-1 specifies the declared names for this capahility type. These names
shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.4.6.1-1: Type name, shorthand, and URI

Shorthand Name ContainerDeployable
Type Qualified Name |toscanfv:ContainerDeployable
Type URI tosca.capabilities.nfv.ContainerDeployable

6.4.6.2 Properties

None.

6.4.6.3 Definition
The syntax of the ContainerDeployable capability type shall comply with the following definition:

tosca.capabilities.nfv.ContainerDeployable:
derived_from: tosca.capabilities.Node
description: A node type that includes the ContainerDeployable capability
indicates that it can be pointed by tosca.relationships.nfv.DeploysTo relationship

type

6.4.7  tosca.capabilities.nfv.AssociableVdu

6.4.7.1 Description

The AssociableVdu capability indicates that the node that includesit can be pointed by a

tosca.rel ationships.nfv.M ciopA ssociates rel ationship type which is used to model the associatedV du property of the
MciopProfile information element defined in ETSI GS NFV-IFA 011 [1]. Table 6.4.7.1-1 specifies the declared names
for this data type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.4.7.1-1: Type name, shorthand, and URI

Shorthand Name AssociableVdu

Type Qualified Name |toscanfv:AssociableVdu

Type URI tosca.capabilities.nfv.AssociableVdu
6.4.7.2 Properties
None.
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6.4.7.3 Definition
The syntax of the AssociableVdu capability type shall comply with the following definition:

tosca.capabilities.nfv.AssociableVdu:
derived_from: tosca.capabilities.Node
description: Indicates that the node that includes it can be pointed by a
tosca.relationships.nfv.MciopAssociates relationship type which is used to model the
associatedVdu property of the MciopProfile information element defined in ETSI GS NFV-
IFA 011 [1].

6.5 Requirements Types

None.

6.6 Relationship Types

6.6.1  tosca.relationships.nfv.VirtualBindsTo

6.6.1.1 Description
This relationship type represents an association between Vdu.Compute or V du.OsContai nerDeployableUnit and VduCp

node types. Table 6.6.1.1-1 specifies the declared names for this relationship type. These names shall be used as
specified in TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.6.1.1-1: Type name, shorthand, and URI

Shorthand Name VirtualBindsTo
Type Qualified Name |toscanfv:VirtualBindsTo
Type URI tosca.relationships.nfv.VirtualBindsTo

6.6.1.2 Properties

None.

6.6.1.3 Definition
The syntax of the VirtualBindsT o relationship type shall comply with the following definition:

tosca.relationships.nfv.VirtualBindsTo:
derived from: tosca.relationships.DependsOn
description: Represents an association relationship between Vdu.Compute or
Vdu.0OsContainerDeployableUnit and VduCp node types
valid_target_types: [ tosca.capabilities.nfv.VirtualBindable ]

6.6.2  tosca.relationships.nfv.VirtualLinksTo

6.6.2.1 Description

The VirtualLinksTo relationship typeis defined in clause 9.6.1 of the present document representing an association
relationship between aVduCp and a VnfVirtualLink node type or a VnfExtCp and a V nfVirtua Link node type.
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6.6.3  tosca.relationships.nfv.AttachesTo

6.6.3.1 Description

This relationship type represents an association between the Vdu.Compute or V du.OsContainerDeployableUnit and one
of the following node types: Vdu.Virtual BlockStorage, Vdu.Virtual ObjectStorage or Vdu.Virtual FileStorage.

Table 6.6.3.1-1 specifies the declared names for this relationship type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.6.3.1-1: Type name, shorthand, and URI

Shorthand Name AttachesTo
Type Qualified Name |toscanfv:AttachesTo
Type URI tosca.relationships.nfv.AttachesTo

6.6.3.2 Properties

None.

6.6.3.3 Definition
The syntax of the AttachesTo relationship type shall comply with the following definition:

tosca.relationships.nfv.AttachesTo:
derived_from: tosca.relationships.Root
description: Represents an association relationship between the Vdu.Compute or
Vdu.0OsContainerDeployableUnit and one of the node types, Vdu.VirtualBlockStorage,
Vdu.VirtualObjectStorage or Vdu.VirtualFileStorage
valid_target_types: [ tosca.capabilities.nfv.VirtualStorage ]

6.6.4  tosca.relationships.nfv.TrunkBindsTo

6.6.4.1 Description

This relationship type represents an association between a VduCp node used as a trunk port and other VduSubCp nodes
used as subports of the same trunk. Table 6.6.4.1-1 specifies the declared names for this relationship type. These names
shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.6.4.1-1: Type name, shorthand, and URI

Shorthand Name TrunkBindsTo
Type Qualified Name |toscanfv: TrunkBindsTo
Type URI tosca.relationships.nfv.TrunkBindsTo

6.6.4.2 Properties

None.

6.6.4.3 Definition
The syntax of the TrunkBindsTo relationship type shall comply with the following definition:

tosca.relationships.nfv.TrunkBindsTo:
derived_from: tosca.relationships.DependsOn
description: Represents the association relationship between a VduCp node used as
a trunk port and other VduSubCp nodes used as subports of the same trunk.
valid_target_types: [ tosca.capabilities.nfv.TrunkBindable ]
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6.6.5  tosca.relationships.nfv.DeploysTo

6.6.5.1 Description

This relationship type represents an associ ation between V du.OsContainerDeployableUnit and V du.OsContainer node
types. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.6.5.1-1: Type name, shorthand, and URI

Shorthand Name DeploysTo
Type Qualified Name |toscanfv: DeploysTo
Type URI tosca.relationships.nfv.DeploysTo

6.6.5.2 Properties

None.

6.6.5.3 Definition
The syntax of the DeployssTo relationship type shall comply with the following definition:

tosca.relationships.nfv.DeploysTo:
derived from: tosca.relationships.DependsOn
description: Represents an association relationship between
Vdu.0OsContainerDeployableUnit and Vdu.OsContainer node types
valid_target_types: [tosca.capabilities.nfv.ContainerDeployable]

6.6.6  tosca.relationships.nfv.MciopAssociates

6.6.6.1 Description
This relationship type represents an association between Mciop and V du.OsContainerDepl oyableUnit node types.

Table 6.6.6.1-1 specifies the declared names for this relationship type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.6.6.1-1: Type name, shorthand, and URI

Shorthand Name MciopAssociates
Type Qualified Name |toscanfv:MciopAssociates
Type URI tosca.relationships.nfv.MciopAssociates

6.6.6.2 Properties

None.

6.6.6.3 Definition
The syntax of the MciopAssociates relationship type shall comply with the following definition:

tosca.relationships.nfv.MciopAssociates:
derived from: tosca.relationships.DependsOn
description: Represents an association relationship between Mciop and
Vdu.0OsContainerDeployableUnit node types
valid_target_types: [ tosca.capabilities.nfv.AssociableVdu ]
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6.7 Interface Types

6.7.1 tosca.interfaces.nfv.Vnflcm

6.7.1.1 Description

The tosca.interfaces.nfv.V nflcm contains a set of TOSCA operations corresponding to the following VNF LCM
operations defined in ETSI GS NFV-IFA 007 [i.1]:

J Instantiate VNF

e  Terminate VNF

. Modify VNF information

. Change VNF Flavour

e  Change External VNF Connectivity
. Operate VNF

. Heal VNF

U Scale VNF

J Scale VNF To Level

. Create VNF Snapshot

. Revert to VNF Snapshot

. Change VNF current package

In addition, the VNFM shall also support TOSCA operations corresponding to preamble and postambl e to the execution
of the base operation. The name of these operations is constructed according to the following pattern:

. <base_operation_name>_start for a preamble
. <base operation_name>_end for a postamble

The designations ("_start”, "_end") in the name of TOSCA operations are postfixes so that related operations are
adjacent in an aphabetical listing.

The tosca.interfaces.nfv.Vnflcm also contains a set of TOSCA notifications corresponding to the following VNF LCM
operations defined in ETSI GS NFV-1FA 007 [i.1]:

. Change VNF current package

In addition, the VNFM shall also support TOSCA notifications corresponding to preamble and postambl e to the base
notification. The name of these notifications is constructed according to the following pattern:

. <base notification name>_start for a preamble
. <base notification name>_end for a postamble

Table 6.7.1.1-1 specifies the declared names for this interface type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3[20].

Table 6.7.1.1-1: Type name, shorthand, and URI

Shorthand Name Vnflcm
Type Qualified Name |toscanfv:Vnflcm
Type URI tosca.interfaces.nfv.Vnflcm
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6.7.1.2 Definition
The syntax of the Vnflcm interface type shall comply with the following definition:

tosca.interfaces.nfv.Vnflcm:
derived_from: tosca.interfaces.Root
description: This interface encompasses a set of TOSCA operations corresponding to
the VNF LCM operations defined in ETSI GS NFV-IFA 007 as well as to preamble and
postamble procedures to the execution of the VNF LCM operations.
operations:
instantiate:
description: Invoked upon receipt of an Instantiate VNF request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
instantiate_start:
description: Invoked before instantiate
instantiate_end:
description: Invoked after instantiate
terminate:
description: Invoked upon receipt Terminate VNF request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
terminate_start:
description: Invoked before terminate
terminate_end:
description: Invoked after terminate
modify_information:
description: Invoked upon receipt of a Modify VNF Information request
modify information_start:
description: Invoked before modify_ information
modify_information_end:
description: Invoked after modify_information
change_flavour:
description: Invoked upon receipt of a Change VNF Flavour request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
change_flavour_start:
description: Invoked before change_flavour
change_flavour_end:
description: Invoked after change_flavour
change_external_connectivity:
description: Invoked upon receipt of a Change External VNF Connectivity
request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
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change_external_connectivity_ start:
description: Invoked before change_external _connectivity
change_external_connectivity end:
description: Invoked after change_external_connectivity
operate:
description: Invoked upon receipt of an Operate VNF request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
operate_start:
description: Invoked before operate
operate_end:
description: Invoked after operate
heal:
description: Invoked upon receipt of a Heal VNF request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
inputs:
cause:
type: string
description: Indicates the reason why a healing procedure is required.
required: false
vnfc_instance_ids:
type: list
entry_schema:
type: string
description: List of VNFC instances requiring a healing action.
required: false
heal_start:
description: Invoked before heal
heal_end:
description: Invoked after heal
scale:
description: Invoked upon receipt of a Scale VNF request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
inputs:
type:
type: string
description: Indicates the type of the scale operation requested.
required: false
constraints:
- valid values: [ scale_ out, scale_in ]
aspect:
type: string
description: Identifier of the scaling aspect.
required: false
number_of_steps:
type: integer
description: Number of scaling steps to be executed.
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required: true
constraints:
- greater_than: ©
default: 1
scale_start:
description: Invoked before scale
scale_end:
description: Invoked after scale
scale_to_level:
description: Invoked upon receipt of a Scale VNF to Level request
inputs:
additional parameters:
type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
required: false
derived types are expected to introduce additional parameters with its
type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
inputs:
instantiation_level:
type: string

HOoH HH HH

description: Identifier of the target instantiation level of the current

deployment flavour to which the VNF is requested to be scaled. Either
instantiation_level or scale_info shall be provided.
required: false
scale_info:
type: map # key: aspectld

description: For each scaling aspect of the current deployment flavour,

indicates the target scale level to which the VNF is to be scaled. Either
instantiation_level or scale_info shall be provided.
required: false
entry_schema:
type: tosca.datatypes.nfv.ScaleInfo
scale_to_level_start:
description: Invoked before scale to level
scale_to_level end:
description: Invoked after scale_to_level
create_snapshot:
description: Invoked upon receipt of a Create VNF snapshot request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
create_snapshot_start:
description: Invoked before create_snapshot
create_snapshot_end:
description: Invoked after create_snapshot
revert_to_snapshot:
description: Invoked upon receipt of a Revert to VNF snapshot request
# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
revert_to_snapshot_start:
description: Invoked before revert_to_snapshot
revert_to_snapshot_end:
description: Invoked after revert_to_snapshot
change_current_package:
description: Invoked by tosca.policies.nfv.VnfPackageChange
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# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters
change_current_package_start:
description: Invoked by tosca.policies.nfv.VnfPackageChange
change_current_package_end:
description: Invoked by tosca.policies.nfv.VnfPackageChange
notifications:
change_current_package notification:
description: Invoked upon receipt of a ChangeCurrentVnfPackage request
change_current_package_start_notification:
description: Invoked before the operation designated to changing the current
VNF package
change_current_package_end _notification:
description: Invoked after the operation designated to changing the current
VNF package

6.7.1.3 Additional Requirements

All VNF supported LCM operations shall be listed in the service template, except "instantiate” and "terminate" that may
be omitted, as specified in ETSI GS NFV-IFA 011 [1] for the supportedOperation attribute of a deployment flavour.

The implementation and inputs keynames specified in TOSCA-Simple-Profile-Y AML-v1.3 [20] for an operation
definition may be included for each operation listed in the VV nflcm interface definition.

If a TOSCA operation representing a VNF LCM operation is listed in the service template without an associated
implementation, then it means that:

. the VNF LCM operation is supported (i.e. thisis the manifestation of the supportedOperation attribute as per
ETSI GSNFV-IFA 011 [1]); and

. the processing logic associated with the LCM operation is the default implementation provided by the VNFM.

If an implementation is associated to a TOSCA operation that represents a preamble or a postambleto a VNF LCM
operation, the implementation logic is executed before or after the execution of the VNF LCM operation
implementation, respectively.

The VNFM shall make available al parameters from the message invoking the VNF LCM operation as inputs to the
corresponding TOSCA interface operations.

In the operation definitions on the V nflcm interface, the additional_parameters (V NF-specific extension of the
tosca.datatypes.nfv.V nfOperationAdditional Parameters) of the inputs section describes the name and type of the
additional parameters (additionalParams) that can be submitted in the VNF LCM operation request. See an examplein
clause 6.2.43 (tosca.datatypes.nfv.V nfOperationAdditional Parameters).

Theinputs keyname can also be used to specify additional input parameters for executing the TOSCA operation,
beyond those received in the VNF LCM operation request. To distinguish them from the latter ones, such input
parameters shall not be named "additional_parameters’.

The implementation of the operation corresponding to preamble and postamble TOSCA operations (instantiate_start,
instantiate_end, scale_start, scale_end, etc.), if present, shall be invoked with the same parameters as the corresponding
base operations ones (instantiate, scale, etc.). The inputs of the operations corresponding to the postamble and preamble
operations shall not be defined in the VNFD.

Starting with version 3.3.1 of the present document, the V nflcm interface type definition grammar was changed to
support notifications and operations. For backward compatibility, TOSCA-Simple-Profile-Y AML-v1.3 [20],

clause 3.7.5.5 specifies the provisions for handling the previous grammar. Support of the Release 2 V nflcm interface
type definition grammar can be removed in subsequent versions of the present document.
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6.7.1.4 Support of LCM scripts

In ETSI GS NFV-IFA 011 [1], the definition of the "LifeCycleManagementScript” information element of the VNFD
associates scripts with events, where an event can be an external or an internal stimulus. These events are mapped to
TOSCA operations of the VNF node type in the following way:

. external stimuli are mapped to TOSCA operations corresponding to the VNF LCM operations defined in ETS
GS NFV-IFA 007 [i.1];

. internal stimuli are mapped to preamble and postamble of these TOSCA operations;

. events that cannot be mapped to these TOSCA operations (IcmTransitionEvent as described in ETSI
GSNFV-IFA 011 [1], clause 7.1.13) can be mapped to further TOSCA operations by extending the TOSCA
interface.

The LCM scripts can be regarded as artifacts that provide a VNF-specific implementation of the TOSCA operation
corresponding to the stimulus. The script input parameters shall be provided to the script according to the declaration in
the inputs field of the operation definition. The artifact type definition shall enable identifying the DSL used by the
script. The artifact type definition for Python is provided in section 5.4.4.1 of TOSCA-Simple-Profile-Y AML-v1.3 [20].
The artifact definition for Mistral is provided in clause 6.3.2 of the present document.

NOTE: Asall input parameters needed for operations corresponding to external and internal stimuli are defined in
the "input parameters of the external stimuli operations’, the VNF Designer is expected to make the list of
parameters as complete as needed to handle not only the external stimuli but also the internal stimuli.

6.7.1.5 Examples
The following example template fragments illustrate the concepts.

tosca_definitions_version: tosca_simple_yaml_ 1 3

imports:

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived_from: tosca.nodes.nfv.VNF

topology template:
substitution_mappings:
node_type: MyCompany.SunshineDB.1 0.1 ©

node_templates:
SunshineDB:
type: MyCompany.SunshineDB.1 0.1 ©

interfaces:
Vnflcm:
operations:
instantiate: {}

In the above example, as there is no implementation and inputs specified to the operations, the built-in implementation
of the operation isinvoked when the I nstantiate VNF request is received on the LCM interface of the Or-Vnfm
reference point. The received parameters (flavourld, instantiationLevelld, etc.) are passed to the built-in implementation
(asflavour_id, instantiation_level_id).
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tosca_definitions_version: tosca_simple_yaml 1 3

imports:

node_types:
MyCompany .SunshineDB.1 0.1 0:
derived from: tosca.nodes.nfv.VNF

topology template:
substitution_mappings:
node_type: MyCompany.SunshineDB.1 0.1 0

node_templates:
SunshineDB:
type: MyCompany.SunshineDB.1 0.1 ©

interfaces:
Vnflcm:
operations:
instantiate:
implementation: instantiate-script

In the above example, the instantiate-script is invoked when the Instantiate VNF request is received, passing the
received parametersto it similarly to the previous example. This example does not imply a one-to-one mapping
between operations and script hames.

tosca_definitions_version: tosca_simple_yaml_ 1 3

imports:

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived_from: tosca.nodes.nfv.VNF

topology template:
substitution_mappings:
node_type: MyCompany.SunshineDB.1 0.1 ©

node_templates:
SunshineDB:
type: MyCompany.SunshineDB.1 0.1 ©

interfaces:
Vnflcm:
operations:

scale_start: pre-scale-script
scale_end: post-scale-script
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In the above example, LCM scripts are associated with the "scale start" and "scale end” internal stimuli. As no script is
associated to the scal e operation, its default implementation runs (after running the pre-scale-script, and before
running the post-scale-script).

tosca_definitions_version: tosca_simple_yaml 1 3

imports:

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived from: tosca.nodes.nfv.VNF

topology template:
substitution_mappings:
node_type: MyCompany.SunshineDB.1 0.1 0

node_templates:
SunshineDB:
type: MyCompany.SunshineDB.1 0.1 ©

interfaces:
Vnflcm:
operations:
instantiate:
implementation: instantiate-script

inputs:
script_input_1: value_1
script_input_2: value_ 2

artifacts:
instantiate-script:
description: Instantiate workflow script
type: tosca.artifacts.Implementation.Python
file: instantiate.py
#repository:
#deploy_path:

In the above example:

. The inputs section provides additional input values to the instantiate-script (i.e. the manifestation of the
scriptlnput attribute of LifeCycleManagementScript as defined in ETSI GS NFV-IFA 011 [1]).

NOTE: Thereisanother kind of input called additional parameters dedicated to the additional parameters
(additional Params) received in the message invoking the VNF LCM operation; thisinput is not illustrated
by the above examples; see clause 6.2.43.4 on how to declare additional_parameters in the derived
VNF node type.

e  TOSCA artifacts definition is used to convey the type of DSL used as a scripting language that is associated
with an operation (i.e. the manifestation of the scriptDdl attribute of LifeCycleManagementScript as per ETS
GSNFV-IFA 011 [1]).
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6.7.2 tosca.interfaces.nfv.Vnfindicator

6.7.2.1 Description

The tosca.interfaces.nfv.Vnfindictor is an empty base interface type for deriving VNF specific interface types that
include VNF indicator specific notifications.

Table 6.7.2.1-1 specifies the declared names for this interface type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.7.2.1-1: Type name, shorthand, and URI

Shorthand Name Vnfindicator

Type Qualified Name [toscanfv:Vnfindicator

Type URI tosca.interfaces.nfv.Vnflndicator
6.7.2.2 Definition

The syntax of the Vnflndicator interface type shall comply with the following definition:

tosca.interfaces.nfv.VnfIndicator:
derived_from: tosca.interfaces.Root
description: This interface is an empty base interface type for deriving VNF
specific interface types that include VNF indicator specific notifications.

6.7.2.3 Examples
See clause 6.8.1.9.

6.7.3  tosca.interfaces.nfv.ChangeCurrentVnfPackage

6.7.3.1 Description

The tosca.interfaces.nfv.ChangeCurrentV nfPackage is an empty base interface type for deriving VNF specific interface
types that include VNF Change Current VNF Package specific operation.

Table 6.7.3.1-1 specifies the declared names for this interface type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.7.3.1-1: Type name, shorthand, and URI

Shorthand Name ChangeCurrentVnfPackage

Type Qualified Name [toscanfv:ChangeCurrentVnfPackage

Type URI tosca.interfaces.nfv.ChangeCurrentVnfPackage
6.7.3.2 Definition

The syntax of the ChangeCurrentV nfPackage interface type shall comply with the following definition:

tosca.interfaces.nfv.ChangeCurrentVnfPackage:
derived_from: tosca.interfaces.Root
description: This interface is an empty base interface type for deriving VNF
specific interface types that include VNF Change Current VNF Package specific
operation.
# operations:
# operation_name: name of a VNF-specific operation serving the Change current
VNF Package request.
# description: Invoked by tosca.policies.nfv.VnfPackageChange
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# inputs:
# additional_parameters:
#  type: tosca.datatypes.nfv.VnfOperationAdditionalParameters
# required: false
# derived types are expected to introduce additional parameters with its
# type derived from tosca.datatypes.nfv.VnfOperationAdditionalParameters

6.7.3.3 Examples
See clause 6.10.15.5.

6.8 Node Types

6.8.1 tosca.nodes.nfv.VNF

6.8.1.1 Description

The VNF node type is the generic abstract type from which all VNF specific node types shall be derived to form,
together with other node types, the TOSCA service template(s) representing the VNFD information element as defined
in ETSI GSNFV-IFA 011 [1]. Table 6.8.1.1-1 specifies the declared names for this node type. These names shall be
used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.8.1.1-1: Type name, shorthand, and URI

Shorthand Name VNF

Type Qualified Name |toscanfv:VNF

Type URI tosca.nodes.nfv.VNF
6.8.1.2 Properties

The properties of the VNF node type shall comply with the provisions set out in table 6.8.1.2-1.

Table 6.8.1.2-1: Properties

Name Required Type Constraints Description
descriptor_id yes string Identifier of this VNFD information
element. This attribute shall be globally
unique.
See note 3.

The VNFD Identifier shall be used as
the unique identifier of the VNF
Package that contains this VNFD. Any
modification of the content of the
VNFD or the VNF Package shall result
in a new VNFD Identifier.

descriptor_version yes string Identifies the version of the VNFD.
provider yes string Provider of the VNF and of the VNFD.
product_name yes string Name to identify the VNF Product.
Invariant for the VNF Product lifetime.
software_version yes string Software version of the VNF. This is

changed when there is any change to
the software that is included in the
VNF Package.

product_info_name no string Human readable name for the VNF
Product. Can change during the VNF
Product lifetime.
product_info_description no string Human readable description of the
VNF Product. Can change during the
VNF Product lifetime.
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Name Required Type Constraints Description
vnfm_info yes list of string Identifies VNFM(s) compatible with the
VNF described in this version of the
VNFD.
To indicate that a VNF can be
managed by any ETSI NFV compliant
VNFM, the string value shall be the
concatenation of the string "etsivnfm"
and the minimum version of ETSI
GS NFV-SOL 002 [22] to be supported
by this VNFM (e.g. etsivnfm:v2.3.1). If
the VNF is compatible with multiple
versions, multiple values may be
included.
See note 1.
To indicate a specific VNFM product,
the string value shall be the
concatenation of the IANA enterprise
number of the VNFM provider [5],
followed by a product-specific string.
localization_languages no list of string |Valid values: Information about localization
string values languages of the VNF (includes e.g.
that comply strings in the VNFD).
with IETF
RFC 5646 [13] |This allows to provide one or more
localization languages to support
selecting a specific localization
language at VNF instantiation time.
default_localization_language |no string Valid values: Default localization language that is
string values instantiated if no information about
that comply selected localization language is
with IETF available.
RFC 5646 [13] [Shall be present if
"localizationLanguage" is present and
shall be absent otherwise.
configurable_properties no tosca.dataty Describes the configurable properties
pes.nfv.VnfC of the VNF (e.qg. related to auto scaling
onfigurableP and auto healing).
roperties
modifiable_attributes no tosca.dataty Describes the modifiable attributes of
pes.nfv.Vnfl the VNF.
nfoModifiabl
eAttributes
Icm_operations_configuration |no tosca.dataty Describes the configuration
pes.nfv.VnfL parameters for the VNF LCM
cmOperation operations.
sConfigurati
on
monitoring_parameters no map of Describes monitoring parameters
tosca.dataty applicable to the VNF.
pes.nfv.Vnf See note 4 and note 5.
MonitoringP
arameter
flavour_id yes string Identifier of this DF within the VNFD.
flavour_description yes string Human readable description of the DF.
vnf_profile no tosca.dataty Describes a profile for instantiating
pes.nfv.VnfP VNFs of a particular NS DF according
rofile to a specific VNFD and VNF DF.

See note 2.
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Name | Required | Type [ Constraints | Description

NOTE 1: When LCM scripts are used, the support of this minimum version might not be sufficient to ensure that the
VNF can be managed by a VNFM. The support of the domain specific language(s) used by these LCM
scripts is another criterion for determining the compatibility of the VNF with a VNFM.

NOTE 2: This property is only used in an NSD service template when describing a VNF node template with the
corresponding VnfProfile information.

NOTE 3: The value of the descriptor_id string shall comply with an UUID format as specified in section 3 of [9].

NOTE 4: This property is only used in a VNFD service template when describing a VNF node template with the
corresponding monitoring information.

NOTE 5: This property shall not be present in a VNFD service template when all the virtualisation containers of the
VNF are realized as OsContainers.

The syntax of the vnfm_info string values shall comply with the following ABNF [6] snippet:
val ue = any_etsi _nfv_conpliant_product| product_specific
any_etsi_nfv_conpliant_product = "etsivnfn SEP "version"

version = "v" version_identifier

version_identifier = 1*2DIA T DOT 1*2DIA T DOT 1*2DIA T

; the version identifier is encoded as a sequence of items of 1 or 2 digits separated by dots
representing the 3 fields (major, technical and editorial) of the version of an ETS| deliverable.

product _specific = enterprise_nunber SEP product_specific_string
enterprise_nunber = 1*DIG T
product _specific_string = *(ALPHA / DIG T/ "-" [ ".")

SEP
Dor

Thisimpliesthat vnfm_info string values shall also comply with the pattern defined by the following regular expression
[15]: (“etsivnfm:v[@-9]?[0-9]\.[0-9]?[0-9]\.[0-9]?[0-9]%) | (~[0-9]+:[a-zA-Z0-9.-]+$)

6.8.1.3 Attributes

The attribute of the VNF node type shall comply with the provisions set out in table 6.8.1.3-1.

Table 6.8.1.3-1: Attributes

Name Required Type Constraints Description
scale_status no map of Scale status of the VNF, one entry per
tosca.datatypes.nfv. aspect. Represents for every scaling aspect
Scalelnfo how "big" the VNF has been scaled w.r.t. that
aspect.

If the VNF supports VNF indicators, the VNF node type definition shall include one TOSCA attribute of a primitive
type for each supported VNF indicator.

NOTE 1: Inthisversion of the present document, the type of VNF indicatorsis constrained to primitive types. This
is dueto the limitations in the TOSCA-Simple-Profile-Y AML-v1.3 [20] to define conditions on attributes
of complex types.

If the scale_status attribute is used in aVNF indicator policy, e.g. an auto-scale policy, the VNF specific node type
definitions may include additional attribute definitions of type integer, one for each scaling aspect. See examplein
clause A.15.

NOTE 2: Asthe scale_status attribute is complex, the scale level property of theindividual scaling aspects can be
retrieved by passing a path to the get_attribute function: { get_attribute: [ SELF, scale_status,
{scaling_aspect}, scale level ] }. If the value of the scale level property is needed in a constraint
(tosca.policies.nfv.Vnflndicator), then the value can be retrieved in an indirect way by accessing the
aforementioned additional attributes. This is due to the limitation mentioned in the previous note.

VNF indicators may be defined in the VNFD to allow for the asynchronous notification of VNF specific information to
the VNFM.
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An attribute defined in the VNF node type for a VNF indicator holds the value for that indicator during the lifecycle of
the VNF. A notification defined in the derived interface for VNF indicators (see clause 6.7.2) produces an output value
which is assigned to the attribute, as per TOSCA-Simple-Profile-Y AML-v1.3 [20] syntax. Examples of such
assignments are shown in clause 6.8.1.9. Thus, the value of the VNF indicator may change every time anotification is
received.

6.8.1.4 Requirements

The requirements of the VNF node type shall comply with the provisions set out in table 6.8.1.4-1.

Table 6.8.1.4-1: Requirements

Name Required Capability type Constraints Description
virtual_link no tosca.capabilities.nf Describes the requirements for linking to
v.VirtualLinkable virtual link
6.8.1.5 Capabilities
None.
6.8.1.6 Definition

The syntax of the VNF node type shall comply with the following definition:

tosca.nodes.nfv.VNF:
derived_from: tosca.nodes.Root
description: The generic abstract type from which all VNF specific node types
shall be derived to form, together with other node types, the TOSCA service
template(s) representing the VNFD
properties:
descriptor_id: # instead of vnfd_id
type: string # UUID
description: Identifier of this VNFD information element. This attribute shall
be globally unique
required: true
descriptor_version: # instead of vnfd_version
type: string
description: Identifies the version of the VNFD
required: true
provider: # instead of vnf_provider
type: string
description: Provider of the VNF and of the VNFD
required: true
product_name: # instead of vnf_product_name
type: string
description: Human readable name for the VNF Product
required: true
software_version: # instead of vnf_software_version
type: string
description: Software version of the VNF
required: true
product_info name: # instead of vnf_product_info_name
type: string
description: Human readable name for the VNF Product
required: false
product_info_description: # instead of vnf_product_info_description
type: string
description: Human readable description of the VNF Product
required: false
vnfm_info:
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type: list
required: true
description: Identifies VNFM(s) compatible with the VNF
entry_schema:
type: string
constraints:
- pattern: (~etsivnfm:v[0-9]?[0-9]\.[0-9]2[0-9]\.[0-9]?[0-9]%)|(~[@-
9]+:[a-zA-Z0-9.-]+%)
localization_languages:
type: list
description: Information about localization languages of the VNF
required: false
entry_schema:
type: string #IETF RFC 5646 string
default_localization_language:
type: string #IETF RFC 5646 string
description: Default localization language that is instantiated if no
information about selected localization language is available
required: false
#configurable_properties:
#type: tosca.datatypes.nfv.VnfConfigurableProperties
#tdescription: Describes the configurable properties of the VNF
#trequired: false
# derived types are expected to introduce configurable_ properties
# with its type derived from tosca.datatypes.nfv.VnfConfigurableProperties
#modifiable_attributes:
#type: tosca.datatypes.nfv.VnfInfoModifiableAttributes
#tdescription: Describes the modifiable attributes of the VNF
#required: false
# derived types are expected to introduce modifiable_ attributes
# with its type derived from
# tosca.datatypes.nfv.VnfInfoModifiableAttributes
lcm_operations_configuration:
type: tosca.datatypes.nfv.VnfLcmOperationsConfiguration
description: Describes the configuration parameters for the VNF LCM operations
required: false
monitoring parameters:
type: map # key: id
entry_schema:
type: tosca.datatypes.nfv.VnfMonitoringParameter
description: Describes monitoring parameters applicable to the VNF.
required: false
flavour_id:
type: string
description: Identifier of the Deployment Flavour within the VNFD
required: true
flavour_description:
type: string
description: Human readable description of the DF
required: true
vnf_profile:
type: tosca.datatypes.nfv.VnfProfile
description: Describes a profile for instantiating VNFs of a particular NS DF
according to a specific VNFD and VNF DF
required: false
attributes:
scale_status:
type: map # key: aspectld
description: Scale status of the VNF, one entry per aspect. Represents for
every scaling aspect how "big" the VNF has been scaled w.r.t. that aspect.
entry_schema:
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type: tosca.datatypes.nfv.Scalelnfo
requirements:
- virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VirtuallinksTo
occurrences: [ 0, 1 ]

# Additional requirements shall be defined in the VNF specific node type (deriving
from tosca.nodes.nfv.VNF) corresponding to NS virtual links that need to connect to

VnfExtCps
interfaces:
Vnflcm:
type: tosca.interfaces.nfv.Vnflcm
# VnfIndicator:
# type: tosca.interfaces.nfv.VnfIndicator
# derived types are expected to introduce Vnf Indicator interfaces
# with their type derived from tosca.interfaces.nfv.VnfIndicator

6.8.1.7 Artifact
None.
6.8.1.8 Additional Requirements

For agiven VNFD, anew VNF node type shall be defined following the below requirements:

a)

b)

The node type shall be derived from: tosca.nodes.nfv.V NF.

The following properties listed in tosca.nodes.nfv.VNF where the "required:” field is set to "true” shall be
included with their valuesindicated as constraints and as default values:

a. descriptor_id

b. descriptor_version
C. provider

d. product_name

e. software version
f. vnfm_info

g. flavour_id

NOTE 1: Indicating their values as default allows not to include them in property assignments in node templates,

e.g.inthe NSD.
c) An empty string shall be indicated as the default value of the flavour_description property, without providing
constraints.
d) The capabilities, requirements, interfaces of tosca.nodes.nfv.VNF shall be preserved.
€)  Depending on the number of external connection points of the VNF that need to connect to NS virtual links,

additional requirements for Virtual Linkable capability shall be defined with the occurrencessetto[ 0, 1]. In
this case, it isthe VNFD author's choice to use the requirement for Virtual Linkable capability defined in the
tosca.nodes.nfv.VNF node type or use only the additional requirements defined in the derived VNF specific

node type. In the latter case, the virtual_link requirement should be included in the node type definition with
occurrences|[ 0,0].

If the external connection point exposes a VipCp, a new requirement for Virtual LinkableCapability using the
VipVirtualLinksTo relationship shall be defined for this connection point.
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f)  Therulefor naming this node type in the service template should be:

- provider.product_name.software_version.descriptor_version, by concatenating the values of the
corresponding properties of the created VNF node type.

NOTE 2: If the software_version value or descriptor_version value contains a dot (i.e. "."), this character should be
replaced with an underscore (i.e. "_").

g) If the VNF supports VNF indicators, the VNF node type definition shall include an interface definition of a
VNF specific interface type indicating the mapping of notification outputs to the VNF node attributes and,
optionally, tosca.policies.nfv.Vnflndicator policies that may invoke auto-scale or auto-heal operations. For
each of the VNF indicators, the name of the notification output shall be the same as the name of the
corresponding VVNF attribute.

NOTE 3: The notifications keyname in TOSCA interface is defined in TOSCA-Simple-Profile-Y AML-v1.3 [20].

h) If "additionalParams' are expected in the Change current VNF Package request on the API (NFV-SOL 003 or
NFV-SOL 002), then they shall be defined as "additional_parameters’ inputs of the change_current_package
operation on the Vnflcm interface (in case the same LCM script with the same set of "additionalParams’ is
suitable for al change paths) or the VNF-specific operations on the ChangeCurrentV nfPackage interface (in
case different change paths require different LCM scripts potentially with different sets of
"additional Params").

VNF Providers shall use the following types to derive the VNF specific modifiable attributes and additional
configurable properties:

e tosca.datatypes.nfv.VnflnfoM odifiabl eAttributesExtensions.

e  tosca.datatypes.nfv.VnflnfoM odifiableAttributesM etadata.

e  toscadatatypes.nfv.VnfAdditiona ConfigurableProperties.

e tosca.datatypes.nfv.VnflnfoM odifiableAttributes.

e tosca.datatypes.nfv.VnfConfigurableProperties.
Seeillustrative examplesin clauses 6.8.1.9, 6.2.35.4 and 6.2.31.4.

In the derived VNF node type, the modifiable_attributes and configurable_properties (VNF-specific extension of the
tosca.datatypes.nfv.VnflnfoM odifiabl eAttributes and tosca.datatypes.nfv.V nf Configurabl eProperties, respectively, by
extending the above listed types) describe the name and type of the modifiable attributes (extensions and metadata) and
configurable properties (vnfConfigurableProperties).

The modifiable_attributes and configurable_properties information provided in the node type is sufficient for the client
of the VNF LCM API for providing values to these properties. A value provided viathe VNF LCM API to such a
property overrides the value (if any) assigned in the node template or defined as default value in the node type
definition.

Node templates of the VNF specific node type shall not include the vnf_profile property when they are part of aVNFD
service template.

For a given NSD, when describing a referenced VNFD as a node templates, the vnf_profile property shall be included
with avalid value.

For a given NSD, when describing areferenced VNFD as a node templates, the monitoring_parameters property shall
not be included.

6.8.1.9 Example
Example usage of modifiable_attributes:

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
MyCompany .SunshineDB.1 0.1 0:
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derived_from: tosca.nodes.nfv.VNF
properties:
flavour_id:
constraints:
- valid_values: [ simple, complex ]
modifiable_attributes:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributes

data_types:
mycompany .datatypes.nfv.VnfInfoModifiableAttributes:
derived from: tosca.datatypes.nfv.VnfInfoModifiableAttributes
properties:
extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions

mycompany .datatypes.nfv.VnfInfoModifiableAttributesExtensions:
derived_from: tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
properties:
http_proxy:
type: string
required: true
https_proxy:
type: string
required: false

Example usage of Icm_operations_configuration:
Top level servicetemplate:

tosca_definitions_version: tosca_simple_yaml_ 1 3

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived_from: tosca.nodes.nfv.VNF
properties:
flavour_id:
type: string
constraints:
- valid _values: [ simple, complex ]
lcm_operations_configuration:
scale:
scaling by more_than_one_step_supported: true
scale_to_level:
arbitrary_target levels supported: true
heal:
causes:
- service_unavailable
- performance_degraded
terminate:
min_graceful_termination_timeout: 60 s
max_recommended_graceful_termination_timeout: 600 s
operate:
min_graceful stop_timeout: 60 s
max_recommended_graceful stop_timeout: 600 s
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Example usage of describing a VNF node template with vnf_profile in an NSD TOSCA service template:

tosca_definitions_version: tosca_simple_yaml_ 1 3
description: an example of NSD TOSCA service template

topology template:

node_templates:

VNF_1:
type: tosca.nodes.nfv.exampleVNF
properties:

flavour_id: small
descriptor_id: blbb@ce7-ebca-4fa7-95ed-4840d70al1l177
provider: MyCompany
product_name: SunshineDB
software_version: 1.0
descriptor_version: 1.0
vnf_profile:
instantiation_Level: level 1
min_number_of instances: 2
max_number_of_instances: 6
# other properties omitted for brevity
requirements:
- virtual_link: NsVirtuallLink

Example usage of VNF indicators attributes in VNF node type definition and VNF indicator notificationsin interface
definition:

tosca_definitions_version: tosca_simple_yaml 1 3

interface_types:
tosca.nfv.interfaces.MyCompanyVnfIndicator
derived_from: tosca.nfv.interfaces.VnfIndicator
notifications:
health:
description: this notification is used to received asynchronous
information of value change of the health_vnf_indicator
utilization:
description: this notification is used to received asynchronous
information of value change of the utilization_vnf_indicator

node_types:
MyCompany.SunshineDB.1 0.1 0:
derived_from: tosca.nodes.nfv.VNF
properties:
flavour_id:
constraints:
- valid values: [ simple, complex ]
modifiable_attributes:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributes
attributes:
health_vnf_indicator:
type: string
constraints:
- valid values: [ green, red, yellow ]
utilization_vnf_indicator:
type: float
constraints:

ETSI



153 ETSI GS NFV-SOL 001 vV4.2.1 (2022-01)

- in_range [ 0.0, 100.0 ]
interfaces:
Vnflcm:
type: tosca.interfaces.nfv.Vnflcm
operations:
# omitted for brevity
VnfIndicator:
type: tosca.interfaces.nfv.MyCompanyVnfIndicator
notifications:
health:
output:
health_vnf_indicator: [ SELF, health_vnf_indicator ]
utilization:
output:
utilization_vnf_indicator: [ SELF, utilization_vnf_indicator ]

6.8.2 tosca.nodes.nfv.VnfExtCp

6.8.2.1 Description

The VnfExtCp node type represents the VnfExtCpd information element as defined in ETSI GS NFV-IFA 011 [1],
which describes alogical external connection point, exposed by this VNF enabling connecting with an external Virtual
Link. Table 6.8.2.1-1 specifies the declared names for this node type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.8.2.1-1: Type name, shorthand, and URI

Shorthand Name VnfExtCp

Type Qualified Name |toscanfv:VnfExtCp

Type URI tosca.nodes.nfv.VnfExtCp
6.8.2.2 Properties

The properties of the VnfExtCp node type shall comply with the provisions set out in table 6.8.2.2-1.

Table 6.8.2.2-1: Properties

Name Required Type Constraints Description
virtual_network_interface |no list of The actual virtual NIC requirements that is
_requirements tosca.datatype been assigned when instantiating the

s.nfv.VirtualNe connection point.
tworkInterface
Requirements

6.8.2.3 Attributes
None.
6.8.2.4 Requirements

The requirements of the VnfExtCp node type shall comply with the provisions set out in table 6.8.2.4-1.
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Table 6.8.2.4-1: Requirements

Name Required Capability type | Constraints Description
external_virtual_link  [no tosca.capabilities. Specifies that CP instances require to be
nfv.VirtualLinkable connected to a node that has a
VirtualLinkable capability
internal_virtual_link  |yes tosca.capabilities. Specifies that CP instances require to be
nfv.VirtualLinkable connected to a node that has a
VirtualLinkable capability

6.8.2.5 Capabilities
None.
6.8.2.6 Definition

The syntax of the VnfExtCp node type shall comply with the following definition:

tosca.nodes.nfv.VnfExtCp:
derived_from: tosca.nodes.nfv.Cp
description: Describes a logical external connection point, exposed by the VNF
enabling connection with an external Virtual Link
properties:
virtual_network_interface_requirements:
type: list
description: The actual virtual NIC requirements that is been assigned when
instantiating the connection point
required: false
entry_schema:
type: tosca.datatypes.nfv.VirtualNetworkInterfaceRequirements
requirements:
- external_virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VirtuallinksTo
occurrences: [0, 1]
- internal_virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VirtuallinksTo
occurrences: [1, 1]

6.8.2.7 Additional Requirements

A node template of thistypeis used to represent a VNF external connection point only in the case the VnfExtCp is
connected to an internal virtual link. The node template has the following requirements:

. internal_virtual_link requirement to allow to connect it to an interna virtual link;
. external_virtual_link requirement to allow to connect it to an external virtual link.

In the case where a VNF external connection point is re-exposing a VduCp (internal connection point) or a VipCp or a
Virtual Cp or a VduSubCp, the VduCp or VipCp or Virtual Cp or VduSubCp node type shall be used in the service
template, instead of the VnfExtCp node type.

6.8.2.8 Example

In atypical scenario, the VnfExtCp node template will be part of a service template representing a certain VNF
deployment flavour. The service template substitutes for a VNF specific node type. In this substitution, the virtual_link
requirement is mapped to the external _virtual _link requirement of the VnfExtCp node. This exampleisillustrated in
clause A.3.3.
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When a VNF external connection point re-exposes a VVdu connection point, the service template does not include an
explicit node template of type VnfExtCp in atypica scenario where aVVNF specific node type is substituted by a
service template representing a certain VNF deployment flavour. In this substitution, the virtual _link requirement is
mapped to the virtual_link requirement of the VduCp node. This exampleisillustrated in clause A.3.2.

When a VNF external connection point re-exposes a V1P connection point, the service template does not include an
explicit node template of type VnfExtCp in atypica scenario where aVNF specific node type is substituted by a
service template representing a certain VNF deployment flavour. In this substitution, the virtual _link requirement is
mapped to the virtual_link requirement of the VipCp node. This exampleisillustrated in clause A.13.

When a VNF external connection point re-exposes a Subport connection point in the trunk mode, the service template
does not include an explicit node template of type VnfExtCp in atypical scenario where a VNF specific hode typeis
substituted by a service template representing a certain VNF deployment flavour. In this substitution, the virtual_link
requirement is mapped to the virtual_link requirement of the VVduSubCp node.

When a VNF external connection point re-exposes a Virtual connection point, the service template does not include an
explicit node template of type VnfExtCp in atypical scenario where a VNF specific node type is substituted by a
service template representing a certain VNF deployment flavour. In this substitution, the virtual_link requirement is
mapped to the virtual_link requirement of the Virtual Cp node. This exampleisillustrated in clause A.18.

6.8.3 tosca.nodes.nfv.Vdu.Compute

6.8.3.1 Description

The Vdu.Compute node type describes the virtual compute part of aVDU (when redlized asaVM) whichisa
construct supporting the description of the deployment and operational behaviour of a VNFC, as defined in ETSI
GSNFV-IFA 011 [1].

Table 6.8.3.1-1 specifies the declared names for this node type. These names shall be used as specified in
TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.8.3.1-1: Type name, shorthand, and URI

Shorthand Name Vdu.Compute

Type Qualified Name |toscanfv:Vdu.Compute

Type URI tosca.nodes.nfv.Vdu.Compute
6.8.3.2 Properties

The properties of the Vdu.Compute node type shall comply with the provisions set out in table 6.8.3.2-1.

Table 6.8.3.2-1: Properties

Name Required Type Constraints | Status Description
name yes string Human readable name of the Vdu.
description yes string Human readable description of the Vdu.
boot_order yes boolean It indicates whether the order of the

virtual_storage requirements is used as
the boot index (the first requirement
represents the lowest index and defines
highest boot priority).

If no boot order is indicated or the value
is false, the default boot order defined in
the VIM or NFVI shall be used.
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Name Required Type Constraints | Status Description
nfvi_constraints  [no map of Describes constraints on the NFVI for
string the VNFC instance(s) created from this
Vdu. For example, aspects of a secure
hosting environment for the VNFC
instance that involve additional entities
Of processes.
This property is reserved for future use
in the present document.
monitoring_para [no map of Describes monitoring parameters
meters tosca.data applicable to a VNFC based on this
types.nfv. VDU.
VnfcMonit
oringPara
meter
configurable_pro |no tosca.data Describes the configurable properties of
perties types.nfv. all VNFC instances based on this VDU.
VnfcConfi
gurablePr
operties
boot_data no tosca.data Contains the information used to
types.nfv. customize a virtualised compute
BootData resource at boot time. See note.
The bootData may contain variable parts
that are replaced by deployment specific
values before being sent to the VIM.
For "volatile" parameters, i.e. those that
exist only during the lifetime of an LCM
operation occurrence, the parameters of
each variable part shall be declared in a
type derived from
tosca.datatypes.nfv.VnfOperationAdditio
nalParameters.
For "persistent" parameters, i.e. those
that exist during the lifetime of the VNF
instance beyond the lifetime of a single
LCM operation occurrence, the
parameters shall be declared in a type
derived from
tosca.datatypes.nfv.VnfInfoModifiableAtt
ributesExtensions or
tosca.datatypes.nfv.VnfConfigurablePro
perties.
vdu_profile yes tosca.data Defines additional instantiation data for
types.nfv. the VDU.Compute node.
VduProfile
NOTE: The boot_data structure passed to a VNFC instance cannot be changed after the boot time of the
VNFC instance.
6.8.3.3 Attributes
6.8.3.4 Requirements

The requirements of the Vdu.Compute node type shall comply with the provisions set out in table 6.8.3.4-1.

Table 6.8.3.4-1: Requirements

Name

Required

Capability type

Constraints

Description

virtual_storage

no

tosca.capabilities.nf
v.VirtualStorage

Describes storage requirements for a
virtual_storage instance attached to the
virtualisation container created from
virtual_compute defined for this vdu
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6.8.3.5 Capabilities

The capabilities of the Vdu.Compute node type shall comply with the provisions set out in table 6.8.3.5-1.

Table 6.8.3.5-1: Capabilities

Name Type Constraints Description
virtual_compute tosca.capabilities.nfv.VirtualCompute Describes virtual compute
resources capabilities
virtual_binding tosca.capabilities.nfv.VirtualBindable Defines ability of
VirtualBindable.
6.8.3.6 Definition

The syntax of the Vdu.Compute node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.Compute:
derived_from: tosca.nodes.Root
description: Describes the virtual compute part of a VDU which is a construct
supporting the description of the deployment and operational behavior of a VNFC
properties:
name:
type: string
description: Human readable name of the VDU
required: true
description:
type: string
description: Human readable description of the VDU
required: true
boot_order:
type: boolean
description: indicates whether the order of the virtual_storage requirements
is used as the boot index (the first requirement represents the lowest index and
defines highest boot priority)
required: true
default: false
nfvi_constraints:
type: map
description: Describes constraints on the NFVI for the VNFC instance(s)
created from this VDU. This property is reserved for future use in the present
document.
required: false
entry_schema:
type: string
monitoring parameters:
type: map # key: id
description: Describes monitoring parameters applicable to a VNFC instantiated
from this VDU
required: false
entry_schema:
type: tosca.datatypes.nfv.VnfcMonitoringParameter
#configurable_properties:
#type: tosca.datatypes.nfv.VnfcConfigurableProperties
#trequired: false
# derived types are expected to introduce
# configurable_properties with its type derived from
# tosca.datatypes.nfv.VnfcConfigurableProperties
vdu_profile:
type: tosca.datatypes.nfv.VduProfile
description: Defines additional instantiation data for the VDU.Compute node
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required: true
boot_data:
type: tosca.datatypes.nfv.BootData
description: Contains the information used to customize a virtualised compute
resource at boot time. The bootData may contain variable parts that are replaced by
deployment specific values before being sent to the VIM.
required: false
capabilities:
virtual_compute:
type: tosca.capabilities.nfv.VirtualCompute
occurrences: [ 1, 1 ]
virtual_binding:
type: tosca.capabilities.nfv.VirtualBindable
occurrences: [ 1, UNBOUNDED ]
requirements:
- virtual_storage:
capability: tosca.capabilities.nfv.VirtualStorage
relationship: tosca.relationships.nfv.AttachesTo
occurrences: [ @, UNBOUNDED ]

6.8.3.7 Additional requirements

Node templates of type tosca.nodes.nfv.Vdu.Compute may contain an artifact definition of type
tosca.artifacts.nfv.Swlmage. There shall be a maximum number of one such artifact definitionin a

tosca.nodes.nfv.V du.Compute node template. The node template name of type tosca.nodes.nfv.V du.Compute fulfills the
purpose of the " SwimageDescld" attribute of the SwimageDesc information element in ETSI GS NFV-IFA 011 [1] and
hence it will be used in APIsto identify the software image id from the VNFD perspective. See examplein

clause 6.8.3.8.

When VNF-specific configurable properties are defined at the VDU-level, VNF providers shall defineaVNF/VDU
specific Vdu.Compute node type, where the configurable_properties property has a datatype derived from
tosca.datatypes.nfv.V nfcConfigurableProperties. See example in clause 6.2.10.4.

The VNF/VDU specific Vdu.Compute node type shall be defined as follows:

e  All propertieslisted in tosca.nodes.nfv.V du.Compute where the "required:” field is set to "true" shall be
included.

. The capabilities and requirements of tosca.nodes.nfv.V du.Compute shall be preserved.

e  Theconfigurable properties property shall have a datatype derived from
tosca.datatypes.nfv.V nfcConfigurableProperties, according to the rules defined in clause 5.7.2 of the present
document.

The definition of aVNF/VVDU specific node type shall be included in one of the following yaml files:
1) Intheyaml file which contains the corresponding VNF specific node type definition.

2) Inlow-level service templates or in the single TOSCA service template representing the VNFD in case of a
single deployment flavour design with asingle TOSCA service template.

3) Inastandalone yaml file, to be imported from the low-level TOSCA service templates or from the single
TOSCA service template representing the VNFD in case of a single deployment flavour design with asingle
TOSCA service template.

4) Inany other VNF-specific files containing type definitions used by the VNFD TOSCA service template.

In the derived V du.Compute node type, the additional_vnfc_configurable properties (VNF/VDU-specific extension of
the tosca.datatypes.nfv.V nfcAdditional ConfigurableProperties data type ) describe the name and type of the VNFC
configurable properties.
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The additional_vnfc_configurable_properties information provided in the node type is sufficient for the client of the
VNF LCM API for providing values to these properties. A value provided viathe VNF LCM API to such a property
overrides the value (if any) assigned in the node template or defined as default value in the node type definition.

The node template name of type tosca.nodes.nfv.V du.Compute fulfills the purpose of the 'virtual ComputeDescld'
attribute of the virtual ComputeDesc information element in ETSI GS NFV-IFA 011 [1] and hence it will be used in
APIsto identify the virtual compute id (vnfdVirtual ComputeDescld).

NOTE: The use of the node template name of type tosca.nodes.nfv.V du.Compute for the 'virtual ComputeDescld
attribute of the virtual ComputeDesc information element in ETSI GS NFV-IFA 011 [1] impliesin the
present document version a one-to-one mapping of virtual ComputeDesc with VDU. This deviates from
the ETSI GS NFV-1FA 011 [1] modelling that defines a mapping where a virtual ComputeDesc can be
reused by one or more VDU, i.e. it implies a one-to-many mapping of virtual ComputeDesc with VDU.
This can have an impact in the determination of the number of compute flavours needed to be created
with the VIM.

6.8.3.8 Example
This example illustrates boot data containing kvp_data by using modifiable_attributes.

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:

mycompany .nodes.nfv.SunshineDB.1 0.1 ©:
derived_from: tosca.nodes.nfv.VNF
properties:

modifiable attributes:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributes

data_types:
mycompany .datatypes.nfv.VnfInfoModifiableAttributes:
derived_from: tosca.datatypes.nfv.VnfInfoModifiableAttributes
properties:
extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions
required: false

mycompany .datatypes.nfv.VnfInfoModifiableAttributesExtensions:
derived from: tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
properties:
http_proxy:
type: string
required: true
https_proxy:
type: string
required: false
ip_address_1:
type: string
required: false
vm_Nname:
type: string
required: false

topology template:
inputs:
extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions

substitution_mappings:
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node_type: mycompany.nodes.nfv.SunshineDB.1 0.1 ©

node_templates:

vnf:
type: mycompany.nodes.nfv.SunshineDB.1 0.1 ©
properties:

modifiable attributes:
extensions: { get_input: extensions }

dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

boot_data:
kvp_data:
data:
ip_address_1: { get property: [vnf, modifiable attributes, extensions,
ip_address_1 ] }

This example illustrates boot data containing kvp_data by using configurable_properties.

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:
mycompany .nodes.nfv.SunshineDB.1 0.1 ©O:
derived_from: tosca.nodes.nfv.VNF
properties:

configurable properties:
type: mycompany.datatypes.nfv.VnfConfigurableProperties

data_types:
mycompany .datatypes.nfv.VnfConfigurableProperties:
derived_from: tosca.datatypes.nfv.VnfConfigurableProperties
properties:
additional configurable_ properties:
type: mycompany.datatypes.nfv.VnfAdditionalConfigurableProperties
required: false

mycompany .datatypes.nfv.VnfAdditionalConfigurableProperties:
derived from: tosca.datatypes.nfv.VnfAdditionalConfigurableProperties
properties:
host_name:
type: string
required: false

topology template:
inputs:
configurable_properties:
type: mycompany.datatypes.nfv.VnfConfigurableProperties

substitution_mappings:
node_type: mycompany.nodes.nfv.SunshineDB.1 0.1 0
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node_templates:

vnf:
type: mycompany.nodes.nfv.SunshineDB.1 0.1 ©
properties:

configurable properties: { get_input: configurable properties }

dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

boot_data:
kvp_data:
data:
ip_address_1: { get_property: [vnf, configurable properties,
additional configurable_ properties, host _name ] }

This example illustrates fetching the boot data value by using content_or_file_data.

tosca_definitions_version: tosca_simple_yaml 1 3

node_types:

mycompany .nodes.nfv.SunshineDB.1 0.1 ©:
derived_from: tosca.nodes.nfv.VNF
properties:

modifiable_attributes:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributes

data_types:
mycompany .datatypes.nfv.VnfInfoModifiableAttributes:
derived_from: tosca.datatypes.nfv.VnfInfoModifiableAttributes
properties:
extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions
required: false

mycompany .datatypes.nfv.VnfInfoModifiableAttributesExtensions:
derived from: tosca.datatypes.nfv.VnfInfoModifiableAttributesExtensions
properties:
http_proxy:
type: string
required: true
https_proxy:
type: string
required: false
ip_address_1:
type: string
required: false
vm_name:
type: string
required: false

topology template:
inputs:
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extensions:
type: mycompany.datatypes.nfv.VnfInfoModifiableAttributesExtensions

substitution_mappings:
node_type: mycompany.nodes.nfv.SunshineDB.1 0.1 ©

node_templates:

vnf:
type: mycompany.nodes.nfv.SunshineDB.1 0.1 ©
properties:

modifiable attributes:
extensions: { get_input: extensions }

dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

boot_data:
content_or_file data
contents: { concat: [ "#!/bin/bash\n",
"echo setting HTTP proxy to: ", { get_property: [vnf, modifiable attributes,
extensions, http_proxy ] }, "\n", "..."] }

This example illustrates fetching the boot data value from afile by using content_or_file data.

tosca_definitions_version: tosca_simple_yaml 1 3

topology template:

node_templates:

dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

boot_data:
content_or_file data
data:
http_proxy: { get_property: [vnf, modifiable attributes, extensions,
http_proxy ] }
source_path: { get_artifact : [ SELF, boot_data ] }
artifacts:
sw_image:
type: tosca.artifacts.nfv.SwImage
file: images/dbBackend.v1.0.1.qcow2
boot_data:
type: tosca.artifacts.example
file: implementation/templates/boot_data.file

This example illustrates fetching the boot data value from afile by using content_or_file data with destination_path.

tosca_definitions_version: tosca_simple_yaml 1 3

topology template:
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node_templates:

dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

boot_data:
content_or_file data:
data:
vm_name: get_property: [vnf, modifiable attributes, extensions,
vm_name ]
source_path: { get_artifact : [ SELF, boot _data ] }
destination_path: /etc/
artifacts:
sw_image:
type: tosca.artifacts.nfv.SwImage
file: images/dbBackend.v1.0.1.qcow2
boot_data:
type: tosca.artifacts.example
file: implementation/templates/boot_data.file

This example illustrates the association of a software image artifact to a Vdu.Compute node. The name of the artifact
"dbBackend" will be used in external APIsto identify the image.

tosca_definitions_version: tosca_simple_yaml 1 3

topology template:

node_templates:
dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

artifacts:
sw_image:
type: tosca.artifacts.nfv.SwImage
file: images/dbBackend.v1.8.1.qcow2
properties:

This example illustrates the association of a software image artifact to more than Vdu.Compute nodes. The name of the
artifact "dbBackend and oamService" will be used in external APIsto identify the image of each Vdu.Compute node.

tosca_definitions_version: tosca_simple_yaml 1 3

topology template:

node_templates:
dbBackend:
type: tosca.nodes.nfv.Vdu.Compute
properties:

artifacts:
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sw_image:
type: tosca.artifacts.nfv.SwImage
file: images/dbBackend.v1.0.1.qcow2
properties:

oamService:
type: tosca.nodes.nfv.Vdu.Compute
properties:

artifacts:
sw_image:
type: tosca.artifacts.nfv.SwImage
file: images/dbBackend.v1.0.1.qcow2
properties:

6.8.4  tosca.nodes.nfv.Vdu.VirtualBlockStorage

6.8.4.1

The Virtual BlockStorage node type describes the specifications of requirements related to virtual block storage
resources, as defined in ETSI GS NFV-1FA 011 [1]. Table 6.8.4.1-1 specifies the declared names for this node type.
These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Description

Table 6.8.4.1-1: Type name, shorthand, and URI

Shorthand Name
Type Qualified Name
Type URI

VirtualBlockStorage
toscanfv:VirtualBlockStorage
tosca.nodes.nfv.Vdu.VirtualBlockStorage

6.8.4.2

The properties of the Virtual BlockStorage node type shall comply with the provisions set out in table 6.8.4.2-1.

Properties

Table 6.8.4.2-1: Properties

Name Required Type Constraints Status Description
virtual_block_stor |yes tosca.datat Describes the block storage
age_data ypes.nfv.Vi characteristics.

rtualBlock
Storage
per_vnfc_instanc [yes boolean default: true Indicates whether the virtual

e storage descriptor shall be
instantiated per VNFC instance.

_info

nfvi_maintenance

tosca.datat
ypes.nfv.Nf
viMaintena
ncelnfo

no

Provides information on the rules
to be observed when an instance
based on this
VirtualBlockStorage is impacted
during NFVI operation and
maintenance (e.g. NFVI resource
upgrades).
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6.8.4.3 Attributes
None.

6.8.4.4 Requirements
None.

6.8.4.5 Capabilities

The capabilities of the Virtual BlockStorage node type shall comply with the provisions set out in table 6.8.4.5-1.

Table 6.8.4.5-1: Capabilities

Name Type Constraints Description
virtual_storage |[tosca.capabilities.nfv.VirtualStorage Defines the capabilities of
virtual_storage.

6.8.4.6 Definition
The syntax of the Virtual BlockStorage node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.VirtualBlockStorage:
derived_from: tosca.nodes.Root
description: This node type describes the specifications of requirements related
to virtual block storage resources
properties:
virtual block storage data:
type: tosca.datatypes.nfv.VirtualBlockStorageData
description: Describes the block storage characteristics.
required: true
per_vnfc_instance:
type: boolean
description: Indicates whether the virtual storage descriptor shall be
instantiated per VNFC instance.
required: true
default: true
nfvi_maintenance_info:
type: tosca.datatypes.nfv.NfviMaintenanceInfo
description: Provides information on the rules to be observed when an instance
based on this VirtualBlockStorage is impacted during NFVI operation and maintenance
(e.g. NFVI resource upgrades).
required: false
capabilities:
virtual_storage:
type: tosca.capabilities.nfv.VirtualStorage
description: Defines the capabilities of virtual_storage.

6.8.4.7 Additional requirements

Node templates of type tosca.nodes.nfv.Vdu.Virtual BlockStorage may contain an artifact definition of type
tosca.artifacts.nfv.Swimage. There shall be a maximum number of one such artifact definitionin a
tosca.nodes.nfv.Vdu.Virtual BlockStorage node template when attached to the node with type
tosca.nodes.nfv.Vdu.Compute, otherwise, such artifact definition shall not be present. The node template name of type
tosca.nodes.nfv.Vdu.Virtua BlockStorage fulfills the purpose of the " SwimageDescld" attribute of the SwimageDesc
information element in ETSI GS NFV-IFA 011 [1] and hence it will be used in APIsto identify the software image id
from the VNFD descriptor. See example in clause 6.8.3.8.
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6.8.5  tosca.nodes.nfv.Vdu.VirtualObjectStorage

6.8.5.1 Description

The Virtual ObjectStorage node type describes the specifications of requirements related to virtual object storage
resources, as defined in ETSI GSNFV-IFA 011 [1]. Table 6.8.5.1-1 specifies the declared names for this node type.
These names shall be used as specified in TOSCA-Simple-ProfileYAML-v1.3[20].

Table 6.8.5.1-1: Type name, shorthand, and URI

Shorthand Name VirtualObjectStorage

Type Qualified Name |toscanfv:VirtualObjectStorage

Type URI tosca.nodes.nfv.Vdu.VirtualObjectStorage
6.8.5.2 Properties

The properties of the Virtual ObjectStorage node type shall comply with the provisions set out in table 6.8.5.2-1.

Table 6.8.5.2-1: Properties

Name Required Type Constraints Description
virtual_object_storage |yes tosca.datatypes Describes the object storage
_data .nfv.VirtualObje characteristics.

ctStorageData
per_vnfc_instance |yes boolean default: true  (Indicates whether the virtual

storage descriptor shall be
instantiated per VNFC instance.

nfvi_maintenance i [no tosca.datatypes Provides information on the rules to
nfo .nfv.NfviMainte be observed when an instance
nancelnfo based on this VirtualObjectStorage

is impacted during NFVI operation
and maintenance (e.g. NFVI
resource upgrades).

6.8.5.3 Attributes
None.

6.8.5.4 Requirements
None.

6.8.5.5 Capabilities

The capabilities of the Virtual ObjectStorage node type shall comply with the provisions set out in table 6.8.5.5-1.

Table 6.8.5.5-1: Capabilities

Name Type Constraints Description
virtual_storage |[tosca.capabilities.nfv.VirtualStorage Defines the capabilities of
virtual_storage.

6.8.5.6 Definition
The syntax of the Virtual ObjectStorage node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.VirtualObjectStorage:
derived_from: tosca.nodes.Root
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description: This node type describes the specifications of requirements
related to virtual object storage resources
properties:
virtual object_storage data:
type: tosca.datatypes.nfv.VirtualObjectStorageData
description: Describes the object storage characteristics.
required: true
per_vnfc_instance:
type: boolean
description: Indicates whether the virtual storage descriptor shall be
instantiated per VNFC instance.
required: true
default: true
nfvi_maintenance_info:
type: tosca.datatypes.nfv.NfviMaintenancelInfo
description: Provides information on the rules to be observed when an
instance based on this VirtualObjectStorage is impacted during NFVI operation and
maintenance (e.g. NFVI resource upgrades).
required: false
capabilities:
virtual_storage:
type: tosca.capabilities.nfv.VirtualStorage
description: Defines the capabilities of virtual_storage.

6.8.5.7 Additional requirements

None.
6.8.6 tosca.nodes.nfv.Vdu.VirtualFileStorage

6.8.6.1 Description

The Virtual FileStorage node type describes the specifications of requirements related to virtual file storage resources, as
defined in ETSI GSNFV-IFA 011 [1]. Table 6.8.6.1-1 specifies the declared names for this node type. These names
shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.8.6.1-1: Type name, shorthand, and URI

Shorthand Name VirtualFileStorage

Type Qualified Name |toscanfv:VirtualFileStorage

Type URI tosca.nodes.nfv.Vdu.VirtualFileStorage
6.8.6.2 Properties

The properties of the Virtual FileStorage node type shall comply with the provisions set out in table 6.8.6.2-1.

Table 6.8.6.2-1: Properties

Name Required Type Constraints Description
virtual_file_storage_ |yes tosca.datatypes. Describes the file storage
data nfv.VirtualFileSt characteristics.
orageData
per_vnfc_instance |yes boolean default: true  (Indicates whether the virtual

storage descriptor shall be
instantiated per VNFC
instance.
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Name Required Type Constraints Description
nfvi_maintenance_i |no tosca.datatypes. Provides information on the rules
nfo nfv.NfviMainten to be observed when an instance

based on this VirtualFileStorage is
impacted during NFVI operation
and maintenance (e.g. NFVI
resource upgrades).

ancelnfo

6.8.6.3 Attributes
None.
6.8.6.4 Requirements

The requirements of the Virtual FileStorage node type shall comply with the provisions set out in table 6.8.6.4-1.

Table 6.8.6.4-1: Requirements

Name Required Capability type Constraints Description

virtual_link yes tosca.capabilities.nfv.VirtualLinkable Describes the
requirements for

linking to virtual link

6.8.6.5 Capabilities
The capabilities of the Virtual FileStorage node type shall comply with the provisions set out in table 6.8.6.5-1.

Table 6.8.6.5-1: Capabilities

Name Type Constraints Description
virtual_storage |[tosca.capabilities.nfv.VirtualStorage Defines the capabilities of
virtual storage.
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6.8.6.6 Definition
The syntax of the VirtualFileStorage node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.VirtualFileStorage:
derived_from: tosca.nodes.Root
description: This node type describes the specifications of requirements
related to virtual file storage resources
properties:
virtual file_ storage_data:
type: tosca.datatypes.nfv.VirtualFileStorageData
description: Describes the file storage characteristics.
required: true
per_vnfc_instance:
type: boolean
description: Indicates whether the virtual storage descriptor shall be
instantiated per VNFC instance.
required: true
default: true
nfvi_maintenance_info:
type: tosca.datatypes.nfv.NfviMaintenancelInfo
description: Provides information on the rules to be observed when an
instance based on this VirtualFileStorage is impacted during NFVI operation and
maintenance (e.g. NFVI resource upgrades).
required: false
capabilities:
virtual_storage:
type: tosca.capabilities.nfv.VirtualStorage
#tdescription: Defines the capabilities of virtual storage.
requirements:
- virtual_link:
capability: tosca.capabilities.nfv.Virtuallinkable
relationship: tosca.relationships.nfv.VirtuallLinksTo
occurrences: [1, 1]
# description: Describes the requirements for linking to virtual link

6.8.6.7 Additional requirements

None.
6.8.7  tosca.nodes.nfv.Cp

6.8.7.1 Description

The Cp node typeis defined in clause 9.8.1 of the present document.
6.8.8 tosca.nodes.nfv.VduCp

6.8.8.1 Description

A VduCp node type represents the VduCpd information element as defined in ETSI GS NFV-IFA 011 [1], which
describes network connectivity between a VNFC instance (based on VDU) and aninternal VL. Table 6.8.8.1-1 specifies
the declared names for this node type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3
[20].
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Table 6.8.8.1-1: Type name, shorthand, and URI

Shorthand Name

VduCp

Type Qualified Name

toscanfv:VduCp

Type URI

tosca.nodes.nfv.VduCp

Properties

The properties of the VduCp node type shall comply with the provisions set out in table 6.8.8.2-1.

Table 6.8.8.2-1: Properties

Name Required Type Constraints Description
bitrate_requirement |no integer greater_or_equal: |Bitrate requirement in bit per second on this
0 connection point. See note 2.
virtual_network_inte [no list of Specifies requirements on a virtual network
rface_requirements tosca.data interface realizing the CPs instantiated from this
types.nfv. CPD. See note 2.
VirtualNet
workInterf
aceRequir
ements
order no integer greater_or_equal: |The order of the NIC on the compute instance
0 (e.g. eth2).
See note 1.
compute (aka multi vNICs) and ordering is
desired, it is *mandatory* that all ports will be set
with an order.
value and. The order values shall represent a
positive, arithmetic progression that starts with 0
(e.9.0,1,2, ..., n).
If the property is not present, it shall be left to the
VIM to assign the value when creating the
instance. See note 2.
vnic_type no string Allowed values: Describes the type of the virtual network interface
normal, macvtap, [realizing the CPs instantiated from this CPD. This
direct, is used to determine which mechanism driver(s)
baremetal,virtio- to be used to bind the port.
forwarder, direct-
physical, smart- Additional values of the attribute for VDUs
nic, bridge, ipvlan, [realized by one or set of OS containers:
loopback, e bridge
macvlan, ptp, vlan, |e ipvlan
host-device ¢ loopback
* macvlan
*  ptp
e vlan
. host-device

NOTE 1: When binding more than one port to a single compute (a.k.a multi vNICs) and ordering is desired, it is
mandatory that all ports will be set with an order value. The order values shall represent a positive,
arithmetic progression that starts with 0 (i.e. 0, 1, 2,..., n).

NOTE 2: For VDUSs realized by one or a set of OS containers, the ability to configure virtualised resources based on
this property might not be supported by all container technologies.

NOTE 3: For CPs of VDUs realized by one or set of OS containers and used by the OS containers to connect to the
primary container cluster external network, the ability to configure virtualised resources based on cpRole
and trunkMode properties might not be supported by all container technologies.

6.8.8.3 Attributes

None.
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6.8.8.4 Requirements

The requirements of the VduCp node type shall comply with the provisions set out in table 6.8.8.4-1.

Table 6.8.8.4-1: Requirements

Name Required Capability type Constraints Description
virtual_binding no tosca.capabilities.nfv.VirtualBindable Describe the
requirement for
binding with VDU
virtual_link yes tosca.capabilities.nfv.VirtualLinkable Describes the
requirements for
linking to virtual link

6.8.8.5 Capabilities
The capabilities of the VduCp node type shall comply with the provisions set out in table 6.8.8.5-1. This capability is

available only the trunk_mode property value of this VduCp is"true" and there is at least one VduSubCp defined as
subport of the same trunk.

Table 6.8.8.5-1: Capabilities

Name Type Constraints Description
trunk_binding tosca.capabilities.nfv. TrunkBindable Defines ability of
TrunkBindable.

6.8.8.6 Definition
The syntax of the VduCp node type shall comply with the following definition:

tosca.nodes.nfv.VduCp:
derived_from: tosca.nodes.nfv.Cp
description: describes network connectivity between a VNFC instance based on this
VDU and an internal VL
properties:
bitrate_requirement:
type: integer # in bits per second
description: Bitrate requirement in bit per second on this connection point
required: false
constraints:
- greater_or_equal: ©
virtual_network_interface_requirements:
type: list
description: Specifies requirements on a virtual network interface realizing
the CPs instantiated from this CPD
required: false
entry_schema:
type: tosca.datatypes.nfv.VirtualNetworkInterfaceRequirements
order:
type: integer
description: The order of the NIC on the compute instance (e.g.eth2)
required: false
constraints:
- greater_or_equal: @
vnic_type:
type: string
description: Describes the type of the virtual network interface realizing the
CPs instantiated from this CPD
required: false
constraints:
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- valid_values: [ normal, macvtap, direct, baremetal, virtio-forwarder,
direct-physical, smart-nic, bridge, ipvlan, loopback, macvlan, ptp, vlan, host-device
]

capabilities:
trunk_binding: # This capability is available only the trunk_mode property value
of this VduCp is true and there is at least one VduSubCp defined as subport of the
same trunk.
type: tosca.capabilities.nfv.TrunkBindable
occurrences: [ ©, UNBOUNDED ]
requirements:

- virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VirtuallLinksTo
occurrences: [1, 1]

- virtual_binding:
capability: tosca.capabilities.nfv.VirtualBindable
relationship: tosca.relationships.nfv.VirtualBindsTo
occurrences: [0, 1]

6.8.8.7 Additional Requirements

The occurrence 0 of the virtual_binding requirement is applicable for node templates of tosca.nodes.nfv.VduSubCp
node type derived from tosca.nodes.nfv.VduCp. For node templates of tosca.nodes.nfv.V duCp node type occurrence 1

applies.
6.8.9 tosca.nodes.nfv.VnfVirtualLink

6.8.9.1 Description

The VnfVirtualLink node type represents the V nfVirtual LinkDesc information element as defined in ETSI
GS NFV-IFA 011 [1], which describes the information about an internal VNF VL. Table 6.8.9.1-1 specifies the
declared names for this node type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.8.9.1-1: Type name, shorthand, and URI

Shorthand Name VnfVirtualLink
Type Qualified Name  |toscanfv:VnfVirtualLink
Type URI tosca.nodes.nfv.VnfVirtualLink
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6.8.9.2 Properties

The properties of the VnfVirtual Link node type shall comply with the provisions set out in table 6.8.9.2-1.

Table 6.8.9.2-1: Properties

Name Required Type Constraints Description
connectivity_type |yes ConnectivityType Specifies the protocol exposed by
the VL and the flow pattern
supported by the VL.
description no string Provides human-readable
information on the purpose of the
VL (e.g. control plane traffic).

test_access no list of string Valid values: See Test access facilities available on
YAML definition the VL.
constraints
vl_profile yes tosca.datatypes.nfv. Defines additional data for the VL:
VIProfile maximum and minimum bit rate
requirements and QoS.
monitoring_param [no map of Describe monitoring parameters
eters tosca.datatypes.nfv. applicable to a VL instantiated from
VirtualLinkMonitoring this node type. See note.
Parameter
nfvi_maintenance_ [no tosca.datatypes.nfv. Provides information on the rules to
info NfviMaintenancelnfo be observed when an instance

based on this VnfVirtualLink is

impacted during NFVI operation

and maintenance (e.g. NFVI

resource upgrades).

NOTE: This property shall not be present in a VNFD service template when all the virtualisation containers of the
VNF are realized as OsContainers.

6.8.9.3 Requirements
None.
6.8.94 Capabilities

The capabilities of the VnfVirtualLink node type shall comply with the provisions set out in table 6.8.9.4-1.

Table 6.8.9.4-1: Capabilities

Name Type Constraints Description
virtual_linkable tosca.capabilities.nfv.VirtualLinkable Defines ability of
VirtualLinkable.
6.8.9.5 Definition

The syntax of the VnfVirtualLink node type shall comply with the following definition:

tosca.nodes.nfv.VnfVirtuallLink:
derived_from: tosca.nodes.Root
description: Describes the information about an internal VNF VL
properties:
connectivity type:
type: tosca.datatypes.nfv.ConnectivityType
description: Specifies the protocol exposed by the VL and the flow pattern
supported by the VL
required: true
description:
type: string
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description: Provides human-readable information on the purpose of the VL
required: false
test_access:
type: list
description: Test access facilities available on the VL
required: false
entry_schema:
type: string
constraints:
- valid _values: [ passive_monitoring, active loopback ]
vl profile:
type: tosca.datatypes.nfv.V1Profile
description: Defines additional data for the VL
required: true
monitoring_parameters:
type: map #key: id
entry_schema:
type: tosca.datatypes.nfv.VirtualLinkMonitoringParameter
description: Describes monitoring parameters applicable to the VL
required: false
nfvi_maintenance_info:
type: tosca.datatypes.nfv.NfviMaintenanceInfo
description: Provides information on the rules to be observed when an instance
based on this VnfVirtualLink is impacted during NFVI operation and maintenance (e.g.
NFVI resource upgrades).
required: false
capabilities:
virtual_linkable:
type: tosca.capabilities.nfv.VirtualLinkable

6.8.10 tosca.nodes.nfv.VipCp

6.8.10.1 Description

A VipCp node type represents the VipCpd information element as defined in ETSI GS NFV-IFA 011 [1], which
describes a connection point to alocate one or a set of virtual |P addresses. Table 6.8.10.1-1 specifies the declared
names for this node type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.8.10.1-1: Type name, shorthand, and URI

Shorthand Name VipCp
Type Qualified Name |toscanfv:VipCp
Type URI tosca.nodes.nfv.VipCp

6.8.10.2 Properties
The properties of the VipCp node type shall comply with the provisions set out in table 6.8.10.2- 1.
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Table 6.8.10.2-1: Properties

Name Required Type Constraints Description
dedicated_ip_addre |yes boolean Indicates whether the VIP address shall be
Ss different from the addresses allocated to all

associated VduCp instances or shall be the same
as one of them.

If set to true, the VIP address shall be different
from the addresses allocated to all of the VduCp
instances associated to it.

If set to false, the VIP address shall be the same
as one of the VduCp instances associated to it.

vip_function yes string valid values: Indicates the function the virtual IP address is
See YAML used for: high availability or load balancing.
definition See note.

constraints

NOTE:  When used for high availability, only one of the internal VDU CP instances or VNF external CP instances
that share the virtual IP is bound to the VIP address at a time, i.e. only one is configured in the external (to
the VNF) router to receive the packets e.g. as a result of a G-ARP message previously sent by this instance.
When used for load balancing purposes all CP instances that share the virtual IP are bound to it. A load
balancing function sends the packet to one or the other, but not to both.

6.8.10.3 Attributes

None.

6.8.104 Requirements

The requirements of the VipCp node type shall comply with the provisions set out in table 6.8.10.4-1.

Table 6.8.10.4-1: Requirements

Name Required Type Constraints Description
target yes tosca.capabilities. Describes the requirement for connecting
Node to VDU CP instances that share the virtual
IP address.
virtual_link yes tosca.capabilities. Describes the requirements for linking to
nfv.VirtualLinkable virtual link.

6.8.10.5 Definition
The syntax of the VipCp node type shall comply with the following definition:

tosca.nodes.nfv.VipCp:
derived_from: tosca.nodes.nfv.Cp
description: Describes a connection point to allocate one or a set of virtual IP
addresses
properties:
dedicated ip_address:
type: boolean
description: Indicates whether the VIP address shall be different from the
addresses allocated to all associated VduCp instances or shall be the same as one of
them.
required: true
default: true
vip_function:
type: string
description: "Indicates the function the virtual IP address is used for: high
availability or load balancing. When used for high availability, only one of the
internal VDU CP instances or VNF external CP instances that share the virtual IP is
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bound to the VIP address at a time. When used for load balancing purposes all CP
instances that share the virtual IP are bound to it."
required: true
constraints:
- valid values: [ high_availability, load _balance ]
requirements:
- target:
capability: tosca.capabilities.Node
node: tosca.nodes.nfv.VduCp
relationship: tosca.relationships.DependsOn
occurrences: [ 1, UNBOUNDED ]
- virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VipVirtuallinksTo
occurrences: [1, 1]

6.8.10.6 Example
Seeclause A.13.

6.8.11 tosca.nodes.nfv.VduSubCp

6.8.11.1 Description

A VduSubCp node type represents the Subport information element as defined in ETSI GS NFV-IFA 011 [1], which
describes network connectivity between a VNFC instance (based on VDU) and an internal VL through atrunk port.

Table 6.8.11.1-1 specifies the declared names for this node type. These names shall be used as specified in TOSCA-
Simple-ProfileY AML-v1.3 [20].

Table 6.8.11.1-1: Type name, shorthand, and URI

Shorthand Name VduSubCp
Type Qualified Name  |toscanfv:VduSubCp
Type URI tosca.nodes.nfv.VduSubCp

6.8.11.2 Properties

The properties of the VduSubCp node type shall comply with the provisions set out in table 6.8.11.2-1.

Table 6.8.11.2-1: Properties

Name Required Type Constraints Description
segmentation_type |no string Allowed values: Specifies the encapsulation type for the traffics
vlan, inherit coming in and out of the trunk subport.
segmentation_id no integer greater_or_equal: |Specifies the segmentation ID for the subport,
0 which is used to differentiate the traffics on

different networks coming in and out of the trunk
port. If a value is provided here it may be
overridden by a value provided at run time when
the infrastructure does not support mapping of
segmentation IDs.

6.8.11.3 Attributes

None.
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6.8.11.4 Requirements

The requirements of the VduSubCp node type shall comply with the provisions set out in table 6.8.11.4-1.

Table 6.8.11.4-1: Requirements

Name Required Capability type Constraints Description
trunk_binding yes tosca.capabilities.nfv.TrunkBindable Describes the
requirements for
binding with trunk
parent port.

6.8.11.5 Definition
The syntax of the VduSubCp node type shall comply with the following definition:

tosca.nodes.nfv.VduSubCp:
derived_from: tosca.nodes.nfv.VduCp
description: describes network connectivity between a VNFC instance based on this
VDU and an internal VL through a trunk port
properties:
segmentation_type:
type: string
description: Specifies the encapsulation type for the traffics coming in and
out of the trunk subport.
required: false
constraints:
- valid values: [ vlan, inherit ]
segmentation_id:
type: integer
description: Specifies the segmentation ID for the subport, which is used to
differentiate the traffics on different networks coming in and out of the trunk port.
required: false
constraints:
- greater_or_equal: ©
requirements:
- trunk_binding:
capability: tosca.capabilities.nfv.TrunkBindable
relationship: tosca.relationships.nfv.TrunkBindsTo
node: tosca.nodes.nfv.VduCp
occurrences: [1, 1]

6.8.11.6 Example
See clause A.16.

6.8.11.7 Additional Requirements
The trunk_mode property of the VduSubCp node shall be set asfalse.

6.8.12 tosca.nodes.nfv.Vdu.OsContainer

6.8.12.1 Description
The Vdu.OsContainer node type represents the OsContainerDesc information element as defined in ET S

GSNFV-IFA 011 [1]. Table 6.8.12.1-1 specifies the declared names for this node type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].
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Table 6.8.12.1-1: Type name, shorthand, and URI

Shorthand Name

Vdu.OsContainer

Type Qualified Name

toscanfv:Vdu.OsContainer

Type URI

tosca.nodes.nfv.Vdu.OsContainer

6.8.12.2

Properties

The properties of the Vdu.OsContainer node type shall comply with the provisions set out in table 6.8.12.2-1.

Table 6.8.12.2-1: Properties

Name Required Type Constraints [Status Description
name yes string Human readable name of the OS
Container.
description yes string Human readable description of the
OS Container.
requested_cpu_resource [no integer greater_than: 0 Number of CPU resources requested
s for the OS container (e.g. in milli-
CPU-s).
cpu_resource_limit no integer greater_than: 0 Number of CPU resources the OS
container can maximally use (e.g. in
milli-CPU).
requested_memory_reso |no scalar- greater_than: 0 Amount of memory resources
urces unit.size requested for the OS container (e.g.
in MB).
memory_resource_limit no scalar- greater_than: 0 Amount of memory resources the OS
unit.size container can maximum use (e.g. in
MB).
requested_ephemeral_st |no scalar- greater_than: 0 Size of ephemeral storage resources
orage_resources unit.size requested for the OS container (e.g.
in GB).
ephemeral_storage_reso [no scalar- greater_than: 0 Size of ephemeral storage resources
urce_limit unit.size the OS container can maximum use
(e.g. in GB).
extended_resource_requ [no list of Extended resources and their
ests tosca.nfv.da respective amount required by the
tatypes.Exte container.
ndedResour
ceData
huge_pages_resources  [no list of The requirement for huge pages
tosca.dataty resources. Each element in the list
pes.nfv.Hug indicates a hugepage size and the
epages total memory requested for
hugepages of that size.
6.8.12.3 Attributes
None.
6.8.12.4 Capabilities

The capabilities of the Vdu.OsContainer node type shall comply with the provisions set out in table 6.8.12.4-1.

Table 6.8.12.4-1: Capabilities

Name

Type

Constraints

Description

container_deployable

tosca.capabilities.nfv.ContainerDeplo
yable

Defines ability of
ContainerDeployable.
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6.8.12.5 Definition
The syntax of the Vdu.OsContainer node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.OsContainer:
derived_from: tosca.nodes.Root
description: Describes the resources of a single 0S container within a VDU
properties:
name:
type: string
description: Human readable name of the 0OS container
required: true
description:
type: string
description: Human readable description of the 0S container
required: true
requested_cpu_resources:
type: integer
description: Number of CPU resources requested for the 0S container (e.g. in
milli-CPU-s).
required: false
constraints:
- greater_or_equal: ©
cpu_resource_limit:
type: integer
description: Number of CPU resources the OS container can maximally use (e.g.
in milli-CPU).
required: false
constraints:
- greater_or_equal: @0
requested_memory resources:
type: scalar-unit.size
description: Amount of memory resources requested for the OS container (e.g.
in MB).
required: false
memory_resource_limit:
type: scalar-unit.size
description: Amount of memory resources the 0S container can maximum use (e.g.
in MB).
required: false
requested_ephemeral_storage_resources:
type: scalar-unit.size
description: Size of ephemeral storage resources requested for the 0S
container (e.g. in GB).
required: false
ephemeral storage resource_limit:
type: scalar-unit.size
description: Size of ephemeral storage resources the 0S container can maximum
use (e.g. in GB).
required: false
extended_resource_requests:
type: list
description: Extended resources and their respective amount required by the
container.
required: false
entry_schema:
type: tosca.datatypes.nfv.ExtendedResourceData
constraints:
- min_length: 1
huge_pages_resources:
type: list

ETSI



180 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

description: The requirement for huge pages resources. Each element in the
list indicates a hugepage size and the total memory requested for hugepages of that
size.

required: false

entry_schema:

type: tosca.datatypes.nfv.Hugepages
capabilities:
container_deployable:
type: tosca.capabilities.nfv.ContainerDeployable
occurrences: [ 1, UNBOUNDED ]

6.8.12.6 Additional requirements

Node templates of type tosca.nodes.nfv.Vdu.OsContainer shall contain an artifact definition of type

tosca artifacts.nfv.Swimage. There shall be a maximum number of one such artifact definitionin a

tosca.nodes.nfv.V du.OsContai ner node template. The node template name of type tosca.nodes.nfv.V du.OsContainer
fulfills the purpose of the " SwimageDescld" attribute of the SwimageDesc information element in ETSI
GSNFV-IFA 011 [1] and hence it will be used in APIsto identify the software image id from the VNFD perspective.

6.8.13 tosca.nodes.nfv.Vdu.OsContainerDeployableUnit

6.8.13.1 Description

The Vdu.OsContainerDeployableUnit node type describes the aggregate of OS containers of aVVDU (when realized as
OS containers) which is a construct supporting the description of the deployment and operational behaviour of a VNFC.

Table 6.8.13.1-1 specifies the declared names for this node type. These names shall be used as specified in
TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.8.13.1-1: Type name, shorthand, and URI

Shorthand Name Vdu.OsContainerDeployableUnit
Type Qualified Name |toscanfv:Vdu.OsContainerDeployableUnit
Type URI tosca.nodes.nfv.Vdu.OsContainerDeployableUnit

6.8.13.2 Properties

The properties of the Vdu.OsContainerDeployableUnit node type shall comply with the provisions set out in
table 6.8.13.2-1.
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Table 6.8.13.2-1: Properties

Name Required Type Constraints | Status Description
name yes string Human readable name of the Vdu.
description yes string Human readable description of the Vdu.
logical_node no Map of Describes the Logical Node
tosca.data requirements.
types.nfv.
LogicalNo
deData
requested_additi [no Map of Describes additional capability for a
onal_capabilities tosca.data particular OS container.
types.nfv.
Requeste
dAdditiona
ICapability
nfvi_constraints  [no map of Describes constraints on the NFVI for
string the VNFC instance(s) created from this
Vdu. For example, aspects of a secure
hosting environment for the VNFC
instance that involve additional entities
Of processes.
This property is reserved for future use
in the present document.
configurable_pro |no map of Describes the configurable properties of
perties tosca.data all VNFC instances based on this VDU.
types.nfv.
VnfcConfi
gurablePr
operties
vdu_profile yes tosca.data Defines additional instantiation data for
types.nfv. the VDU.OsContainerDeployableUnit
VduProfile node.
mcio_constraint_ [no list of Valid values: Defines the parameter names for
params string See YAML constraints expected to be assigned to
definition MCIOs realizing this
constraints Vdu.OsContainerDeployableUnit.
The value specifies the standardized
semantical context of the MCIO
constraints.
6.8.13.3 Attributes
None.
6.8.134 Requirements
The requirements of the Vdu.OsContainerDeployableUnit node type shall comply with the provisions set out in
table 6.8.13.4-1.
Table 6.8.13.4-1: Requirements
Name Required Capability type Constraints Description
virtual_storage no tosca.capabilities.nf Describes storage requirements for a
v.VirtualStorage virtual_storage instance attached to the VDU
relealised by the
Vdu.OSContainerDeployableUnit
container yes tosca.capabilities.nf Describes the OsContainer requirements that
v.ContainerDeploya encompass the
ble Vdu.OsContainerDeployableUnit

ETSI



182 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

6.8.13.5 Capabilities

The capabilities of the V du.OsContainerDeployableUnit node type shall comply with the provisions set out in

table 6.8.13.5-1.
Table 6.8.13.5-1: Capabilities
Name Type Constraints Description
virtual_binding tosca.capabilities.nfv.VirtualBindable Defines ability of
VirtualBindable.
associable tosca.capabilities.nfv.AssociableVdu Defines ability of
AssociableVDU.

6.8.13.6 Definition

The syntax of the Vdu.OsContai nerDeployableUnit node type shall comply with the following definition:

tosca.nodes.nfv.Vdu.0OsContainerDeployableUnit:
derived_from: tosca.nodes.Root
description: Describes the aggregate of container of a VDU (when realized as 0S
containers) which supporting the description of the deployment and operational
behavior of a VNFC
properties:

name:
type: string
description: Human readable name of the VDU
required: true
description:
type: string
description: Human readable description of the VDU
required: true
logical_node:
type: map
description: Describes the Logical Node requirements
required: false
entry_schema:
type: tosca.datatypes.nfv.LogicalNodeData
requested_additional capabilities:
type: map
description: Describes additional capability for a particular OS container
required: false
entry_schema:
type: tosca.datatypes.nfv.RequestedAdditionalCapability
nfvi_constraints:
type: map
description: Describes constraints on the NFVI for the VNFC instance(s)

created from this VDU. This property is reserved for future use in the present
document.

HOoH HH HH

required: false
entry_schema:
type: string
configurable_properties:
type: tosca.datatypes.nfv.VnfcConfigurableProperties
required: false
derived types are expected to introduce
configurable_properties with its type derived from
tosca.datatypes.nfv.VnfcConfigurableProperties
vdu_profile:
type: tosca.datatypes.nfv.VduProfile
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description: Defines additional instantiation data for the
Vdu.0OsContainerDeployableUnit node
required: true
mcio_constraint_params:
type: list
entry_schema:
type: string
constraints:
- valid_values:
- affinity_nfvi_pop
- affinity_zone
- affinity zone_group
- affinity_nfvi_node
- affinity_cis_node
- anti_affinity_nfvi_pop
- anti_affinity_zone
- anti_affinity zone_group
- anti_affinity nfvi_node
- anti_affinity_cis_node
- local_affinity_nfvi_pop
- local_affinity_zone
- local_affinity_ zoneGroup
- local_affinity nfvi_node
- local_affinity_cis_node
- local_anti_affinity_nfvi_pop
- local_anti_affinity zone
- local_anti_affinity zone_group
- local_anti_affinity nfvi_node
- local_anti_affinity_cis_node
- node_additional capability ssd
- node_additional capability dpdk
- node_additional capability sriov
- node_additional capability gpu
- node_additional_capability fpga
- node_additional_capability cpu_pin
- node_capability logical numa
- node_pool
description: Defines the parameter names for constraints expected to be
assigned to MCIOs realizing this Vdu.OsContainerDeployableUnit. The value specifies
the standardized semantical context of the MCIO constraints.
required: false
capabilities:
virtual_binding:
type: tosca.capabilities.nfv.VirtualBindable
occurrences: [ 0, UNBOUNDED ]
associable:
type: tosca.capabilities.nfv.AssociableVdu
occurrences: [ 1, 1 ]
requirements:
- virtual_storage:
capability: tosca.capabilities.nfv.VirtualStorage
relationship: tosca.relationships.nfv.AttachesTo
occurrences: [ 9, UNBOUNDED ]
- container:
capability: tosca.capabilities.nfv.ContainerDeployable
relationship: tosca.relationships.nfv.DeploysTo
occurrences: [ 1, UNBOUNDED ]

ETSI



184 ETSI GS NFV-SOL 001 vV4.2.1 (2022-01)

6.8.14 tosca.nodes.nfv.Mciop

6.8.14.1 Description

The Mciop node type does not correspond to an information element defined in ETSI GSNFV-IFA 011 [1]. Itisa
representation of the object described by the mciop artifact, capable of being profiled by the properties of the
MciopProfile information element defined in ETSI GS NFV-IFA 011 [1]. Table 6.8.14.1-1 specifies the declared names
for this node type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.8.14.1-1: Type name, shorthand, and URI

Shorthand Name Mciop
Type Qualified Name |toscanfv:Mciop
Type URI tosca.nodes.nfv.Mciop

6.8.14.2 Properties

None.

6.8.14.3 Attributes

None.

6.8.14.4 Requirements

The requirements of the Mciop node type shall comply with the provisions set out in table 6.8.14.4-1.

Table 6.8.14.4-1: Requirements

Name Required Capability type | Constraints Description
associatedVdus yes tosca.capabilities. Specifies
nfv.AssociableVdu Vdu.OsContainerDeployableUnit nodes
that are associated to the Mciop.

6.8.14.5 Capabilities

None.

6.8.14.6 Definition
The syntax of the Mciop node type shall comply with the following definition:

tosca.nodes.nfv.Mciop:
derived_from: tosca.nodes.Root
description: Representation of the object described by the mciop artifact, capable
of being profiled by the properties of the MciopProfile information element defined in
ETSI GS NFV-IFA @11 [1].
requirements:
- associatedVdu:
capability: tosca.capabilities.nfv.AssociableVdu
relationship: tosca.relationships.nfv.MciopAssociates
node: tosca.nodes.nfv.Vdu.0OsContainerDeployableUnit
occurrences: [1, UNBOUNDED]
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6.8.14.7 Additional Requirements

The dependency requirement as defined in TOSCA-Simple-Profile-Y AML-v1.3 [20] may be used towards other Mciop
nodes to express the order of deployment.

Node templates of type tosca.nodes.nfv.Mciop may contain an artifact definition of type tosca.artifacts.nfv.HelmChart.
There shall be a maximum number of one such artifact definition in atosca.nodes.nfv.Mciop node template.

6.8.14.8 Example
FFS.

6.8.15 tosca.nodes.nfv.VirtualCp

6.8.15.1 Description

A Virtual Cp node type represents the Virtual Cpd information element as defined in ETSI GS NFV-1FA 011 [1], which
describes a requirement to create a virtual connection point allowing the access to a number of VNFC instances (based
on their respective VDUSs). Table 6.8.15.1-1 specifies the declared names for this node type. These names shall be used
as specified in TOSCA-Simple-Profile Y AML-v1.3[20].

Table 6.8.15.1-1: Type name, shorthand, and URI

Shorthand Name VirtualCp
Type Qualified Name |toscanfv:VirtualCp
Type URI tosca.nodes.nfv.VirtualCp

6.8.15.2 Properties

The properties of the Virtual Cp node type shall comply with the provisions set out in table 6.8.15.2-1.

Table 6.8.15.2-1: Properties

Name Required Type Constraints | Description

additionalServiceData [yes List of tosca.datatypes.nfv.AdditionalServiceData

6.8.15.3 Attributes

None.

6.8.15.4 Requirements

The requirements of the Virtual Cp node type shall comply with the provisions set out in table 6.8.15.4-1.

Table 6.8.15.4-1: Requirements

Name Required Capability type Constraints Description
target yes tosca.capabilities.Node Target shall be
Vdu.OsContainerDe
ployableUnit or
Vdu.Compute
virtual_link no tosca.capabilities.nfv.VirtualLinkable Describes the
requirements for
linking to virtual link

6.8.15.5 Definition

The syntax of the VirtulalCp node type shall comply with the following definition:

ETSI




186 ETSI GS NFV-SOL 001 V4.2.1 (2022-01)

tosca.nodes.nfv.VirtualCp:
derived_from: tosca.nodes.nfv.Cp
description: Describes a virtual connection point allowing access to a number of
VNFC instances (based on their respective VDUs).
properties:
additionalServiceData:
type: list
entry_schema:
type: tosca.datatypes.nfv.AdditionalServiceData
description: References the VDU(s) which implement this service
required: true
requirements:
- target:
capability: tosca.capabilities.Node
relationship: tosca.relationships.DependsOn
occurrences: [ 1, UNBOUNDED ]
- virtual_link:
capability: tosca.capabilities.nfv.VirtuallLinkable
relationship: tosca.relationships.nfv.VirtuallinksTo
occurrences: [0, 1]

6.8.15.6 Example

VirtCpl:
type: tosca.nodes.nfv.VirtualCp
properties:
layer_protocols: [ tcp ]
protocol:

- address_data:
- address_type: ip_address
13 _address_data:
floating_ip_activated: true
ip_address_assignment: false
ip_address_type: ipv6
number_of_ip_address: 1
associated layer_protocol: ipv6
additionalServiceData:
- portData:
- name: AccessService
protocol: tcp
port: 8001
portConfigurable: false
- name: ConfigService
protocol: tcp

port: 443
portConfigurable: false
requirements:

- target: Vdu_1

Vdu_1:
type: tosca.nodes.nfv.Vdu.OsContainerDeployableUnit
properties:
name: "SWLB"
description: "Software Load Balancer"
vdu_profile:
min_number_of instances: 1
max_number_of_instances: 4
requirements:
- container: Vdu_1 Container_1
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6.9 Group Types

6.9.1  tosca.groups.nfv.PlacementGroup

6.9.1.1 Description

PlacementGroup is used for describing the affinity or anti-affinity relationship applicable between the virtualisation
containers to be created based on different VDUS, or between internal VLsto be created based on different
VnfVirtualLinkDesc(s) or between the workloads being deployed based on different Mciops. Table 6.9.1.1-1 specifies
the declared names for this group type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3
[20].

Table 6.9.1.1-1: Type name, shorthand, and URI

Shorthand Name PlacementGroup

Type Qualified Name |toscanfv:PlacementGroup

Type URI tosca.groups.nfv.PlacementGroup
6.9.1.2 Properties

The properties of the PlacementGroup group type shall comply with the provisions set out in table 6.9.1.2-1.

Table 6.9.1.2-1: Properties

Name Required Type Constraints Description
description yes string Human readable description of the group
6.9.1.3 Definition

The syntax of the PlacementGroup group type shall comply with the following definition:

tosca.groups.nfv.PlacementGroup:
derived_from: tosca.groups.Root
description: PlacementGroup is used for describing the affinity or anti-affinity
relationship applicable between the virtualisation containers to be created based on
different VDUs, or between internal VLs to be created based on different
VnfVirtualLinkDesc(s) or between the workloads being deployed based on different
Mciops
properties:
description:
type: string
description: Human readable description of the group
required: true
members: [ tosca.nodes.nfv.Vdu.Compute,
tosca.nodes.nfv.Vdu.0OsContainerDeployableUnit, tosca.nodes.nfv.VnfVirtuallink,
tosca.nodes.nfv.Mciop ]

6.9.1.4 Additional Requirements

A group with type tosca.groups.nfv.PlacementGroup shall contain more than one member with the same node type
when used as the target of an AffinityRule or AntiAffinityRule policy.

6.9.1.5 Examples
See clause 6.10.10.5.
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6.10 Policy Types

6.10.1 tosca.policies.nfv.InstantiationLevels

6.10.1.1 Description

The InstantiationL evels type isa policy type representing all the instantiation levels of resourcesto be instantiated
within a deployment flavour and including default instantiation level in term of the number of VNFC instances to be
created as defined in ETSI GS NFV-1FA 011 [1]. This policy concerns the whole VNF (deployment flavour)
represented by the topology_template and thus has no explicit target list. Table 6.10.1.1-1 specifies the declared names
for this policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.1.1-1: Type name, shorthand, and URI

Shorthand Name InstantiationLevels
Type Qualified Name |toscanfv:InstantiationLevels
Type URI tosca.policies.nfv.InstantiationLevels

6.10.1.2 Properties

The properties of the InstantiationLevels policy type shall comply with the provisions set out in table 6.10.1.2-1.

Table 6.10.1.2-1: Properties

Name Required Type Constraints Description

levels yes map of Describes the various levels of resources
tosca.datat that can be used to instantiate the VNF
ypes.nfv.In using this flavour.
stantiation
Level

default_level no string The default instantiation level for this

flavour.

6.10.1.3 Definition
The syntax of the InstantiationLevels policy type shall comply with the following definition:

tosca.policies.nfv.InstantiationlLevels:
derived_from: tosca.policies.Root
description: The InstantiationLevels type is a policy type representing all the
instantiation levels of resources to be instantiated within a deployment flavour and
including default instantiation level in term of the number of VNFC instances to be
created as defined in ETSI GS NFV-IFA 011 [1].
properties:
levels:
type: map # key: levelld
description: Describes the various levels of resources that can be used to
instantiate the VNF using this flavour.
required: true
entry_schema:
type: tosca.datatypes.nfv.InstantiationLevel
constraints:
- min_length: 1
default_level:
type: string # levelld
description: The default instantiation level for this flavour.
required: false # required if multiple entries in levels
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6.10.2 tosca.policies.nfv.VdulnstantiationLevels

6.10.2.1 Description

The VdulnstantiationL evels type is a policy type representing al the instantiation levels of resources to be instantiated
within a deployment flavour in term of the number of VNFC instances to be created from each vdu.Compute. as defined
in ETSI GSNFV-IFA 011 [1].

Table 6.10.2.1-1 specifies the declared names for this policy type. These names shall be used as specified in
TOSCA Simple-Profile-Y AML-v1.3 [20].

Table 6.10.2.1-1: Type name, shorthand, and URI

Shorthand Name VdulnstantiationLevels
Type Qualified Name |toscanfv:VdulnstantiationLevels
Type URI tosca.policies.nfv.VdulnstantiationLevels

6.10.2.2 Properties

The properties of the VdulnstantiationLevels policy type shall comply with the provisions set out in table 6.10.2.2-1.

Table 6.10.2.2-1: Properties

Name |Required Type Constraints Description

levels |yes map of Describes the Vdu.Compute levels of
tosca.datatypes.nfv. resources that can be used to instantiate
VduLevel the VNF using this flavour.

6.10.2.3 Definition
The syntax of the Vdul nstantiationLevels policy type shall comply with the following definition:

tosca.policies.nfv.VduInstantiationLevels:
derived_from: tosca.policies.Root
description: The VdulnstantiationLevels type is a policy type representing all the
instantiation levels of resources to be instantiated within a deployment flavour in
term of the number of VNFC instances to be created from each vdu.Compute. as defined
in ETSI GS NFV-IFA 011 [1]
properties:
levels:
type: map # key: levelld
description: Describes the Vdu.Compute levels of resources that can be used to
instantiate the VNF using this flavour
required: true
entry_schema:
type: tosca.datatypes.nfv.VdulLevel
constraints:
- min_length: 1
targets: [ tosca.nodes.nfv.Vdu.Compute,
tosca.nodes.nfv.Vdu.0OsContainerDeployableUnit ]

6.10.2.4 Additional Requirements

A VdulnstantiationLevels policy shall contain an entry for each instantiation level (and only for them) defined in the
InstantiationL evels policy.
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6.10.3 tosca.policies.nfv.VirtualLinklnstantiationLevels

6.10.3.1 Description

The VirtualLinklnstantiationL evels typeis a policy type representing all the instantiation levels of virtual link resources
to be instantiated within a deployment flavour as defined in ETSI GS NFV-IFA 011 [1]. Table 6.10.3.1-1 specifies the
declared names for this policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-
v1.3[20].

Table 6.10.3.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkInstantiationLevels
Type Qualified Name |toscanfv:VirtualLinkInstantiationLevels
Type URI tosca.policies.nfv.VirtualLinkInstantiationLevels

6.10.3.2 Properties

The properties of the Virtual LinklnstantiationLevels policy type shall comply with the provisions set out
intable 6.10.3.2-1.

Table 6.10.3.2-1: Properties

Name Required Type Constraints Description
levels yes map of Describes the virtual link levels of
tosca.dataty resources that can be used to instantiate
pes.nfv.Virtu the VNF using this flavour.
alLinkBitrate
Level

6.10.3.3 Definition
The syntax of the VirtualLinklnstantiationLevels policy type shall comply with the following definition:

tosca.policies.nfv.VirtualLinkInstantiationLevels:
derived_from: tosca.policies.Root
description: The VirtuallLinkInstantiationlLevels type is a policy type representing
all the instantiation levels of virtual link resources to be instantiated within a
deployment flavour as defined in ETSI GS NFV-IFA 011 [1].
properties:
levels:
type: map # key: levelld
description: Describes the virtual link levels of resources that can be used
to instantiate the VNF using this flavour.
required: true
entry_schema:
type: tosca.datatypes.nfv.VirtualLinkBitrateLevel
constraints:
- min_length: 1
targets: [ tosca.nodes.nfv.VnfVirtualLink ]

6.10.3.4 Additional Requirements

A Virtual Linkl nstantiationL evels policy shall contain an entry for each instantiation level (and only for them) defined in
the InstantiationLevels policy.

6.10.4 Void
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6.10.5 tosca.policies.nfv.ScalingAspects

6.10.5.1 Description

The ScalingAspects type is a policy type representing the scaling aspects used for horizontal scaling as defined in ETSI
GS NFV-IFA 011 [1]. This policy concerns the whole VNF (deployment flavour) represented by the topology_template
and thus has no explicit target list. Table 6.10.5.1-1 specifies the declared names for this policy type. These names shall
be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.5.1-1: Type name, shorthand, and URI

Shorthand Name ScalingAspects
Type Qualified Name |toscanfv:ScalingAspects
Type URI tosca.policies.nfv.ScalingAspects

6.10.5.2 Properties

The properties of the ScalingAspects policy type shall comply with the provisions set out in table 6.10.5.2-1.

Table 6.10.5.2-1: Properties

Name Required Type Constraints Description
aspects yes Map of Describe maximum scale level for total
tosca.datatypes.nfv. number of scaling steps that can be
ScalingAspect applied to a particular aspect.

6.10.5.3 Definition
The syntax of the ScalingAspects policy type shall comply with the following definition:

tosca.policies.nfv.ScalingAspects:
derived_from: tosca.policies.Root
description: The ScalingAspects type is a policy type representing the scaling
aspects used for horizontal scaling as defined in ETSI GS NFV-IFA 011 [1]
properties:
aspects:
type: map # key: aspectId
description: Describe maximum scale level for total number of scaling steps
that can be applied to a particular aspect
required: true
entry_schema:
type: tosca.datatypes.nfv.ScalingAspect
constraints:
- min_length: 1

6.10.54 Additional Requirements
A scaling aspect for which only one scaling deltais defined in VduScalingAspectDeltas and
Virtual LinkBitrateScalingAspectDeltas policiesis called a"uniform aspect”. In the case of "uniform aspect”, the

step_deltas properties of tosca.datatypes.nfv.ScalingAspect is optional. If step_deltasisincluded, the value shall be a
list of entries of step_deltas.

6.10.5.5 Examples

See clause A.6.
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6.10.6 tosca.policies.nfv.VduScalingAspectDeltas

6.10.6.1 Description

The VduScalingAspectDeltas type is a policy type representing the V du.Compute detail of an aspect deltas used for
horizontal scaling, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.10.6.1-1 specifies the declared names for this
policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.6.1-1: Type name, shorthand, and URI

Shorthand Name VduScalingAspectDeltas
Type Qualified Name |toscanfv:VduScalingAspectDeltas
Type URI tosca.policies.nfv.VduScalingAspectDeltas

6.10.6.2 Properties
The properties of the VduScalingAspectDeltas policy type shall comply with the provisions set out in table 6.10.6.2-1.

Table 6.10.6.2-1: Properties

Name Required Type Constraints Description
aspect yes string Represents the scaling aspect to which
this policy applies.
deltas yes map of Describes the Vdu.Compute scaling
tosca.datatypes deltas to be applied for every scaling
.nfv.VduLevel steps of a particular aspect.

6.10.6.3 Definition

The syntax of the VduScalingAspectDeltas policy type shall comply with the following definition:

tosca.policies.nfv.VduScalingAspectDeltas:
derived_from: tosca.policies.Root
description: The VduScalingAspectDeltas type is a policy type representing the
Vdu.Compute detail of an aspect deltas used for horizontal scaling, as defined in ETSI
GS NFV-IFA 011 [1]
properties:
aspect:
type: string
description: Represents the scaling aspect to which this policy applies
required: true
deltas:
type: map # key: scalingDeltald
description: Describes the Vdu.Compute scaling deltas to be applied for every
scaling steps of a particular aspect.
required: true
entry_schema:
type: tosca.datatypes.nfv.VdulLevel
constraints:
- min_length: 1
targets: [ tosca.nodes.nfv.Vdu.Compute,
tosca.nodes.nfv.Vdu.0sContainerDeployableUnit ]

6.10.6.4 Additional Requirements

In the case of "uniform aspect”, the deltas properties shall have only one entry.
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6.10.6.5 Examples
Seeclause A.6.

6.10.7 tosca.policies.nfv.VirtualLinkBitrateScalingAspectDeltas

6.10.7.1 Description

The Virtual LinkBitrateScalingAspectDeltas type is a policy type representing the VnfVirtual Link detail of an aspect
deltas used for horizontal scaling, as defined in ETSI GS NFV-IFA 011 [1]. Table 6.10.7.1-1 specifies the declared
names for this policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.7.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkBitrateScalingAspectDeltas
Type Qualified Name |toscanfv:VirtualLinkBitrateScalingAspectDeltas
Type URI tosca.policies.nfv.VirtualLinkBitrateScalingAspectDeltas

6.10.7.2 Properties

The properties of the Virtual LinkBitrateScalingAspectDeltas policy type shall comply with the provisions set out in
table 6.10.7.2-1.

Table 6.10.7.2-1: Properties

Name Required Type Constraints Description
aspect yes string Represents the scaling aspect to which
this policy applies.
deltas yes map of Describes the VnfVirtualLink scaling
tosca.datatypes.nf deltas to be applied for every scaling
v.VirtualLinkBitrate steps of a particular aspect.
Level

6.10.7.3 Definition
The syntax of the Virtual LinkBitrateScalingAspectDeltas policy type shall comply with the following definition:

tosca.policies.nfv.VirtualLinkBitrateScalingAspectDeltas:
derived_from: tosca.policies.Root
description: The VirtuallLinkBitrateScalingAspectDeltas type is a policy type
representing the VnfVirtuallLink detail of an aspect deltas used for horizontal
scaling, as defined in ETSI GS NFV-IFA 011 [1].
properties:
aspect:
type: string
description: Represents the scaling aspect to which this policy applies.
required: true
deltas:
type: map # key: scalingDeltaId
description: Describes the VnfVirtuallLink scaling deltas to be applied for
every scaling steps of a particular aspect.
required: true
entry_schema:
type: tosca.datatypes.nfv.VirtualLinkBitrateLevel
constraints:
- min_length: 1
targets: [ tosca.nodes.nfv.VnfVirtualLink ]
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6.10.7.4 Additional Requirements

In the case of "uniform aspect", the deltas properties shall have only one entry.

6.10.7.5 Examples
See clause A.6.

6.10.8 tosca.policies.nfv.VdulnitialDelta

6.10.8.1 Description
The Vdulnitial Deltatype is a policy type representing the Vdu.Compute detail of an initia delta used for horizontal

scaling, asdefined in ETSI GS NFV-IFA 011 [1]. Table 6.10.8.1-1 specifies the declared names for this policy type.
These names shall be used as specified in TOSCA-Simple-ProfileYAML-v1.3[20].

Table 6.10.8.1-1: Type name, shorthand, and URI

Shorthand Name VdulnitialDelta
Type Qualified Name |toscanfv:VdulnitialDelta
Type URI tosca.policies.nfv.VdulnitialDelta

6.10.8.2 Properties

The properties of the VdulnitialDelta policy type shall comply with the provisions set out in table 6.10.8.2-1.

Table 6.10.8.2-1: Properties

Name Required Type Constraints Description
initial_delta:  |yes tosca.datatypes Represents the initial minimum size of
.nfv.VduLevel the VNF.

6.10.8.3 Definition
The syntax of the VdulnitialDelta policy type shall comply with the following definition:

tosca.policies.nfv.VduInitialDelta:
derived_from: tosca.policies.Root
description: The VduInitialDelta type is a policy type representing the
Vdu.Compute detail of an initial delta used for horizontal scaling, as defined in
ETSI GS NFV-IFA 011 [1].
properties:
initial_delta:
type: tosca.datatypes.nfv.VdulLevel
description: Represents the initial minimum size of the VNF.
required: true
targets: [ tosca.nodes.nfv.Vdu.Compute,
tosca.nodes.nfv.Vdu.0OsContainerDeployableUnit ]

6.10.8.4 Examples
See clause A.6.
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6.10.9 tosca.policies.nfv.VirtualLinkBitratelnitialDelta

6.10.9.1 Description
The VirtualLinkBitratel nitial Delta type is a policy type representing the VnfVirtualLink detail of aninitial deltas used

for horizontal scaling, as defined in ETSI GS NFV-1FA 011 [1]. Table 6.10.9.1-1 specifies the declared names for this
policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.9.1-1: Type name, shorthand, and URI

Shorthand Name VirtualLinkBitratelnitialDelta
Type Qualified Name |toscanfv:VirtualLinkBitratelnitialDelta
Type URI tosca.policies.nfv.VirtualLinkBitrateInitialDelta

6.10.9.2 Properties

The properties of the Virtual LinkBitratel nitial Delta policy type shall comply with the provisions set out
intable 6.10.9.2-1.

Table 6.10.9.2-1: Properties

Name Required Type Constraints Description
initial_delta: yes tosca.datatypes Represents the initial minimum size of
.nfv.VirtualLink the VNF.
BitrateLevel

6.10.9.3 Definition
The syntax of the VirtualLinkBitratel nitial Delta policy type shall comply with the following definition:

tosca.policies.nfv.VirtualLinkBitrateInitialDelta:
derived_from: tosca.policies.Root
description: The VirtuallLinkBitrateInitialDelta type is a policy type
representing the VnfVirtuallLink detail of an initial deltas used for horizontal
scaling, as defined in ETSI GS NFV-IFA 011 [1].
properties:
initial_ delta:
type: tosca.datatypes.nfv.VirtualLinkBitrateLevel
description: Represents the initial minimum size of the VNF.
required: true
targets: [ tosca.nodes.nfv.VnfVirtualLink ]

6.10.9.4 Examples
See clause A.6.

6.10.10 AffinityRule, AntiAffinityRule

6.10.10.1  Description
The AffinityRule or AntiAffinityRule describes the affinity or anti-affinity rules applicable for the defined targets:

. If there is only one node template with node type tosca.nodes.nfv.V du.Compute or
tosca.nodes.nfv.V du.OsContainerDeployableUnit or tosca.nodes.nfv.VnfVirtual Link set as the targets, the
AffinityRule or AntiAffinityRule applies between the virtualisation containers to be created based on a
particular VDU, or between internal VLs to be created based on a particular VnfVirtual LinkDesc as described
in ETSI GSNFV-IFA 011 [1].
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. If there are more than one node templ ates with node type tosca.nodes.nfv.V du.Compute or
tosca.nodes.nfv.V du.OsContai nerDeployableUnit or tosca.nodes.nfv.VnfVirtualLink or tosca.nodes.nfv.Mciop
set as the targets, or a group with type tosca.groups.nfv.PlacementGroup which contains more than one
members set as targets, the AffinityRule or Anti AffinityRule applies between the virtualisation containers to
be created based on different VDUSs, or between internal VLsto be created based on different
VnfVirtualLinkDesc(s) or between sets of virtualisation containers, realized by OS containers, to be created
based on different MCIOPs as described in ETSI GS NFV-I1FA 011 [1].

Tables 6.10.10.1-1 and 6.10.10.1-2 specify the declared names for the policy types. These names shall be used as
specified in TOSCA-Simple-ProfileY AML-v1.3 [20].

Table 6.10.10.1-1: Type name, shorthand, and URI

Shorthand Name AffinityRule
Type Qualified Name [toscanfv:AffinityRule
Type URI tosca.policies.nfv.AffinityRule

Table 6.10.10.1-2: Type name, shorthand, and URI

Shorthand Name AntiAffinityRule
Type Qualified Name |toscanfv:AntiAffinityRule
Type URI tosca.policies.nfv.AntiAffinityRule

6.10.10.2  Properties

The properties of the AffinityRule and AntiAffinityRule types shall comply with the provisions set out in
table 6.10.10.2-1.

Table 6.10.10.2-1: Properties

Name Required Type Constraints Description
scope Yes String Possible values Specifies the scope of the affinity or anti-affinity
are "nfvi_pop", rule.
"zone", See notes 1, 2 and 3.
"zone_group",
"nfvi_node",
"network_link_and
_hode",
"container_names
pace", "cis_node".

nfvi_maintenanc |no tosca.datatypes. Provides information on the impact tolerance
e_group_info nfv.NfviMainten and rules to be observed when a group of
ancelnfo instances based on the same Vdu.Compute

node (for VM based VDU) is impacted during

NFVI operation and maintenance (e.g. NFVI

resource upgrades). See notes 4 and 5.

NOTE 1: When used in an anti-affinity relationship, the "network_link_and_node" scope is conceptually similar to
link and node disjoint paths capabilities used commonly in network Traffic Engineering (TE). For example,
as in Fast Reroute Resource Reservation Protocol Traffic Engineering (RSVP-TE) for Label-Switched Path
(LSP) tunnels as introduced in IETF RFC 4090 [i.17].

NOTE 2: The "container"namespace" is only applicable when the targets of the policy are exclusively nodes of type
tosca.nodes.nfv.Mciop.

NOTE 3: The "cis-node" scope is only applicable when the targets of the policy are exclusively nodes of type
tosca.nodes.nfv.Vdu.OsContainerDeployableUnit.

NOTE 4: The nfvi_maintenance_info property may only be present if there is only one node template with node type
tosca.nodes.nfv.Vdu.Compute (for VM based VDU) set as the targets.

NOTE 5: An NFVI level operation (e.g. restart of a virtual machine) can impact a VNF and the VNF can be able to
tolerate only a limited number of such impacts simultaneously. The nfvi_maintenance_group_info provides
constraints related to the tolerated simultaneous impacts on a group of resources so that negative impact
on VNF functionality can be avoided during NFVI maintenance operations.
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6.10.10.3  targets

The targets of the AffinityRule and Anti AffinityRule policy types shall comply with the provisions set out in
table 6.10.10.3-1.

Table 6.10.10.3-1: Targets

Name Required Type Constraints Description
targets Yes string[] Valid types: In case of LocalAffinityOrAntiAffinityRule as
tosca.nodes.nfv.V |defined in ETSI GS NFV-IFA 011 [1], the valid
du.Compute type of the targets is
tosca.nodes.nfv.V [tosca.nodes.nfv.Vdu.Compute or
nfVirtualLink tosca.nodes.nfv.Vdu.OsContainerDeployableU

tosca.groups.nfv. |nit or tosca.nodes.nfv.VnfVirtualLink.
PlacementGroup |In case of affinityOrAntiAffinityGroup as defined
tosca.nodes.nfv.M |in ETSI GS NFV-IFA 011 [1], the valid types of
ciop, the targets are: tosca.nodes.nfv.Vdu.Compute
tosca.nodes.nfv.V |and

du.OsContainerD |tosca.nodes.nfv.Vdu.OsContainerDeployableU
eployableUnit nit and tosca.nodes.nfv.VnfVirtualLink and
tosca.nodes.nfv.Mciop or a
tosca.groups.nfv.PlacementGroup.

6.10.10.4  Definition
The syntax of the AffinityRule policy type shall comply with the following definition:

tosca.policies.nfv.AffinityRule:
derived_from: tosca.policies.Placement
description: The AffinityRule describes the affinity rules applicable for the
defined targets
properties:
scope:
type: string
description: scope of the rule is an NFVI_node, an NFVI_PoP, etc.
required: true
constraints:
- valid values: [ nfvi_node, zone, zone_group, nfvi_pop,
network_link_and_node, container_namespace, cis_node ]
nfvi_maintenance_group_info:
type: tosca.datatypes.nfv.NfviMaintenanceInfo
description: Provides information on the impact tolerance and rules to be
observed when a group of instances based on the same Vdu.Compute (for VM based VDU)
node is impacted during NFVI operation and maintenance (e.g. NFVI resource upgrades).
required: false
targets: [ tosca.nodes.nfv.Vdu.Compute, tosca.nodes.nfv.VnfVirtuallink,
tosca.groups.nfv.PlacementGroup, tosca.nodes.nfv.Mciop,
tosca.nodes.nfv.Vdu.0sContainerDeployableUnit ]

The syntax of the Anti AffinityRule policy type shall comply with the following definition:

tosca.policies.nfv.AntiAffinityRule:
derived_from: tosca.policies.Placement
description: The AntiAffinityRule describes the anti-affinity rules applicable for
the defined targets
properties:
scope:
type: string
description: scope of the rule is an NFVI_node, an NFVI_PoP, etc.
required: true
constraints:
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- valid values: [ nfvi_node, zone, zone_group, nfvi_pop,
network_link_and_node, container_namespace, cis_node ]
nfvi_maintenance_group_info:

type: tosca.datatypes.nfv.NfviMaintenanceInfo

description: Provides information on the impact tolerance and rules to be
observed when a group of instances based on the same Vdu.Compute node is impacted
during NFVI operation and maintenance (e.g. NFVI resource upgrades).

required: false

targets: [ tosca.nodes.nfv.Vdu.Compute, tosca.nodes.nfv.VnfVirtuallink,

tosca.groups.nfv.PlacementGroup, tosca.nodes.nfv.Mciop,
tosca.nodes.nfv.Vdu.0sContainerDeployableUnit ]

6.10.10.5 Examples
The following example template fragments illustrate the concepts:

node_templates:
VDU_1:
type: tosca.nodes.nfv.Vdu.Compute

policies:
policy affinity local VDU 1:
type: tosca.policies.nfv.AffinityRule
targets: [ VDU_1 ]
properties:
scope: nfvi_node

The above example illustrates a local affinity rule for VDU _1.

node_template:
VDU_1:
type: tosca.nodes.nfv.Vdu.Compute

VDU_2:
type: tosca.nodes.nfv.Vdu.Compute

groups:
affinityOrAntiAffinityGroup_1:
type: tosca.groups.nfv.PlacementGroup
members: [ VDU_1, VDU 2 ]

policies:
policy antiaffinity_group_1:
type: tosca.policies.nfv.AntiAffinityRule
targets: [ affinityOrAntiAffinityGroup_1 ]

properties:
scope: nfvi_node

The above example illustrates an anti-affinity policy among a group which contains VDU_1 and VDU_2 as members.
6.10.11 tosca.policies.nfv.Abstract.SecurityGroupRule

6.10.11.1  Description
The Abstract.SecurityGroupRule policy type is defined in clause 9.10.1 of the present document.
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6.10.12 tosca.policies.nfv.SupportedVnfinterface

6.10.12.1  Description

The SupportedV nflnterface policy type represents interfaces produced by a VNF, the details to access them and the
applicable connection points to use to access these interfaces. It corresponds to the VnflnterfaceDetail s information
element defined in ETSI GSNFV-IFA 011 [1]. Table 6.10.12.1-1 specifies the declared names for this policy type.
These names shall be used as specified in TOSCA-Simple-ProfileYAML-v1.3[20].

Table 6.10.12.1-1: Type name, shorthand, and URI

Shorthand Name SupportedVnfinterface
Type Qualified Name |toscanfv:SupportedVnflnterface
Type URI tosca.policies.nfv.SupportedVnfinterface

6.10.12.2  Properties
The properties of the SupportedV nflnterface policy type shall comply with the provisions set out in table 6.10.12.2-1.

Table 6.10.12.2-1: Properties

Name Required Type Constraints Description
interface_name |yes string Valid values Identifies an interface produced by
vnf_indicator the VNF.

vnf_configuration
vnf_lcm_coordina
tion

details no tosca.datatypes.nfv Provide additional data to access
.InterfaceDetails the interface endpoint (e.g. APl URI
prefix).

6.10.12.3  Definition
The syntax of the SupportedV nflnterface policy type shall comply with the following definition:

tosca.policies.nfv.SupportedVnfInterface:
derived_from: tosca.policies.Root
description: this policy type represents interfaces produced by a VNF, the details
to access them and the applicable connection points to use to access these interfaces
properties:
interface_name:
type: string
description: Identifies an interface produced by the VNF.
required: true
constraints:
- valid values: [ vnf_indicator, vnf_configuration, vnf_lcm_coordination ]
details:
type: tosca.datatypes.nfv.InterfaceDetails
description: Provide additional data to access the interface endpoint
required: false
targets: [ tosca.nodes.nfv.VnfExtCp, tosca.nodes.nfv.VduCp ]

6.10.12.4  Additional requirements

The valid targets for this policy type shall be the node templates representing the connection point descriptors from
which to instantiate the connection point instances through which the interfaces can be accessed. This may bea
VnfExtCp node template or aVduCp node template when an internal connection point is re-exposed externally.
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6.10.12.5 Example

policies:
policy_interface_1:
type: tosca.policies.nfv.SupportedVnfInterface
targets: [ MyVnfmFacingExtCp ]
properties:
interface_name: vnf_indicator
details:
uri_components:
scheme: https
authority:
host: myvnf.example.com

6.10.13 tosca.policies.nfv.SecurityGroupRule

6.10.13.1  Description
The SecurityGroupRule typeis a policy type specifying the matching criteria for the ingress and/or egress traffic to and

from visited connection points as defined in ETSI GS NFV-IFA 011 [1]. Table 6.10.13.1-1 specifies the declared names
for this policy type. These names shall be used as specified in TOSCA-Simple-Profile-Y AML-v1.3 [20].

Table 6.10.13.1-1: Type name, shorthand, and URI

Shorthand Name SecurityGroupRule
Type Qualified Name  |toscanfv:SecurityGroupRule
Type URI tosca.policies.nfv.SecurityGroupRule

6.10.13.2  Properties

None.
6.10.13.3  targets
The targets of the SecurityGroupRule policy types shall comply with the provisions set out in table 6.10.13.3-1.

Table 6.10.13.3-1: Targets

Name Required Type Constraints Description
targets yes string[] Valid types: Target connection points of VduCp and/or
tosca.nodes.nfv.V |VnfExtCp, or target VDUs based on one or set
duCp, of OS containers.
tosca.nodes.nfv.V |See note.
nfExtCp,
tosca.nodes.nfv.V
du.OsContainerD
eployableUnit
NOTE: If the OsContainerDeployableUnit is used as the target, the security rule is applicable for all the connection

points related to the OsContainerDeployableUnit.

6.10.13.4 Definition

The syntax of the SecurityGroupRule policy type shall comply with the following definition:

tosca.policies.nfv.SecurityGroupRule:
derived_from: tosca.policies.nfv.Abstract.SecurityGroupRule
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description: The SecurityGroupRule type is a policy type specified the
matching criteria for the ingress and/or egress traffic to/from visited connection
points as defined in ETSI GS NFV-IFA 011 [1].

targets: [ tosca.nodes.nfv.VduCp, tosca.nodes.nfv.VnfExtCp,
tosca.nodes.nfv.Vdu.0sContainerDeployableUnit ]

6.10.13.5  Additional Requirements

None.
6.10.14 tosca.policies.nfv.Vnflndicator

6.10.14.1  Description

The VnfIndicator is a base policy type for defining VNF indicator specific policies that define the conditions to assess
and the action to perform when a VNF indicator changes value as defined in ETSI GS NFV-IFA 011 [1].

Table 6.10.14.1-1 specifies the declared names for this policy type. These names shall be used as specified in TOSCA-
Simple-Profile-Y AML-v1.3 [20].

Table 6.10.14.1-1: Type name, shorthand, and URI

Shorthand Name Vnflndicator
Type Qualified Name |toscanfv:Vnflndicator
Type URI tosca.policies.nfv.Vnfindicator

6.10.14.2  Properties

The properties of the Vnflndicator policy type shall comply with the provisions set out in table 6.10.14.2-1.

Table 6.10.14.2-1: Properties

Name Required Type |Constraints Description
source yes string valid values: |Describe the source of the indicator.
See YAML
definition
constraints

6.10.14.3  Definition
The syntax of the Vnflndicator policy type shall comply with the following definition:

tosca.policies.nfv.VnfIndicator:
derived from: tosca.policies.Root
description: The VnfIndicator policy type is a base policy type for defining VNF
indicator specific policies that define the conditions to assess and the action to
perform when a VNF indicator changes value as defined in ETSI GS NFV-IFA 011 [1].
properties:
source:
type: string
description: Describe the source of the indicator.
required: true
constraints:
- valid _values: [ vnf, em, both_vnf_and_em ]
targets: [ tosca.nodes.nfv.VNF ]
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6.10.14.4  Additional requirements

The VNFD service template may include VNF indicator specific policies of Vnflndicator type with the following
requirements:

a) it shal include one or more trigger definitions which:

- shall include an event with a value equa to the full name of a notification in the V nflndicator interface
definition of the VNF node where the policy applies;

- may include a condition definition which can assert the value of vnf indicator attributes and other node
attributes using arbitrary AND and OR combinations of the individual assertions;

- may include an action invoking one or multiple operations of the V nflcm interface;
b) thetarget shall be set to the node template to which the policy applies, i.e. to the node template of the VNF
specific type present in the topology template that represents a particular deployment flavour.

6.10.15 tosca.policies.nfv.VnfPackageChange

6.10.15.1  Description

The VnfPackageChange type is a policy type specifying the processes and rules to be used for performing the resource
related tasks, to change VNF instance to a different VNF Package (destination package) as defined in ETSI
GSNFV-IFA 011 [1]. Table 6.10.15.1-1 specifies the declared names for this policy type. These names shall be used as
specified in TOSCA-Simple-Profile-Y AML-v1.3[20].

Table 6.10.15.1-1: Type name, shorthand, and URI

Shorthand Name VnfPackageChange
Type Qualified Name |toscanfv:VnfPackageChange
Type URI tosca.policies.nfv.VnfPackageChange

6.10.15.2  Properties
The properties of the VnfPackageChange policy type shall comply with the provisions set out in table 6.10.15.2-1.
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Table 6.10.15.2-1: Properties

Name Required Type Constraints Description
selectors yes list of Information to identify the source
tosca.datatypes.nfv and destination VNFD for the
.VnfPackageChang change, and the related deployment
eSelector flavours. See note 1.
modification_qual |yes string up, down Specifies the type of modification
ifier resulting from transitioning from

srcVnfdld to dstVnfdld. The
possible values are UP indicating
that the destination VNF version is
newer than the source version,
DOWN indicating that the
destination VNF version is older
than the source version.

additional_modifi |no string Additional information to qualify
cation_descriptio further the change between the two
n versions.
component_map |no list of Mapping information related to
pings tosca.datatypes.nfv identifiers of components in source
.VnfPackageChang VNFD and destination VNFD that
eComponentMappi concern to the change process.
ng
destination_flavo |yes string Identifies the deployment flavour in
ur_id the destination VNF package for

which this change applies. The
flavour ID is defined in the
destination VNF package.

actions no list of string List of applicable supported LCM
coordination action names specified
in this VNFD (action_name) as a
TOSCA policy of a type derived

from
tosca.policies.nfv.L.cmCoordination
Action.
referenced_coord [no list of string List of names of coordination
ination_actions actions not specified within this

VNFD as a TOSCA policy of a type
derived from
tosca.policies.nfv.L.cmCoordination
Action. See note 2.

NOTE 1: If selectors includes multiple entries, all other properties apart from the selectors in the
VnfPackageChange policy define the package change that is applicable to any change path
defined by any of the entries in the selectors. If change paths require e.g. different
component_mappings they shall be described by different VnfPackageChange policies. Each
triplet (source_descriptor_id, destination_descriptor_id, source_flavour_id) represented by one
entry in the selectors shall not appear more than once in a VNFD. If a triplet occurs in both, source
and destination package, the content of the identified VnfPackageChange policies (apart from the
selectors) shall be the same.

NOTE 2: Naming conventions for coordination names are defined in names as specified in clause 10.7 of
ETSI GS NFV-SOL 002 [22].

6.10.15.3 Definition

The syntax of the V nfPackageChange policy type shall comply with the following definition:

tosca.policies.nfv.VnfPackageChange:
derived_from: tosca.policies.Root
description: policy type specifying the processes and rules to be used for
performing the resource related tasks, to change VNF instance to a different VNF
Package (destination package)
properties:
selector:
type: list
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entry_schema:
type: tosca.datatypes.nfv.VnfPackageChangeSelector
description: Information to identify the source and destination VNFD for
the change, and the related deployment flavours.
required: true
constraints:
- min_length: 1
modification_qualifier:
type: string
description: Specifies the type of modification resulting from
transitioning from srcVnfdld to dstVnfdId. The possible values are UP indicating
that the destination VNF version is newer than the source version, DOWN indicating
that the destination VNF version is older than the source version.
constraints: [ valid_values: [ up, down ] ]
required: true
additional_modification_description:
type: string
description: Additional information to qualify further the change between
the two versions.
required: false
component_mappings:
type: list
entry_schema:
type: tosca.datatypes.nfv.VnfPackageChangeComponentMapping
description: Mapping information related to identifiers of components in
source VNFD and destination VNFD that concern to the change process.
required: false
destination_flavour_id:
type: string
description: Identifies the deployment flavour in the destination VNF
package for which this change applies. The flavour ID is defined in the
destination VNF package.
required: true
actions:
type: list
description: List of applicable supported LCM coordination action names
(action_name) specified in this VNFD as a TOSCA policy of a type derived from
tosca.policies.nfv.LcmCoordinationAction.
required: false
entry_schema:
type: string
referenced_coordination_actions:
type: list
description: List of names of coordination actions not specified within
this VNFD as a TOSCA policy of a type derived from
tosca.policies.nfv.LcmCoordinationAction.
required: false
entry_schema:
type: string
targets: [ tosca.nodes.nfv.VNF ]

6.10.15.4  Additional Requirements

The VnfPackageChange specific type policy shall have exactly one trigger with an event and an action.

The event value shall be set to change_current_package notification notification of Vnflcm interface.

The target shall be set to the node template to which the policy applies, i.e. to the node template of the VNF specific
type present in the topology template that represents a particular deployment flavour.
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The action value shall be set to either change_current_package operation on the Vnflcm (in case the same LCM script
or no LCM script with the same set of "additionalParams" or no "additional Params’ is suitable for all change paths) or
one of the VNF-specific operations on the ChangeCurrentV nfPackage interface (in case different change paths require
different LCM scripts or no LCM script potentially with different sets of "additional Params" or no "additional Params").

The policy shall be applied when the actual values of the descriptor_id and flavour_id of the source VNF type and the
descriptor_id of the destination VVNF type match the source_descriptor_id, destination_descriptor_id and
source flavour_id properties, respectively, of the selector in the policy.

VNF-specific coordination actions shall be declared with their parameters in data types derived from
tosca.datatypes.nfv.VnfLcmOpCoord (see clause 6.2.67), and a interface_name property of the
tosca.policies.nfv.SupportedV nflnterface set to "vnf_Icm_coordination” shall be specified in the related deployment
flavour to signal that thisinterface is exposed by the VNF.

NOTE: During and after the VNF Package change al information related to any other deployment flavoursin the
source VNFD than the source flavour is no longer applicable.

6.10.15.5 Example

The following example template illustrates a VNFD which is supporting VNF package change info via using
VnfPackageChange policy, additional_parameters input for each case of the selector and VNF specific interface
(tosca.interfaces.nfv.ChangeCurrentV nfPackage), LCM coordination actions, and other datatypes. A policy definition
of change_from_vers