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[bookmark: _Toc48132722][bookmark: _Toc48134577][bookmark: _Toc48737013]Intellectual Property Rights
Essential patents 
[bookmark: IPR_3GPP]IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (https://ipr.etsi.org/).
Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 ETSI Web server) which are, or may be, or may become, essential to the present document.
Trademarks
The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.
[bookmark: _Toc48132723][bookmark: _Toc48134578][bookmark: _Toc48737014]Foreword
This Group Specification (GS) has been produced by ETSI Industry Specification Group (ISG) Network Functions Virtualisation (NFV).
[bookmark: _Toc481503921][bookmark: _Toc487612123][bookmark: _Toc525223404][bookmark: _Toc525223854][bookmark: _Toc527974963][bookmark: _Toc527980450][bookmark: _Toc534708585][bookmark: _Toc534708660][bookmark: _Toc48132724][bookmark: _Toc48134579][bookmark: _Toc48737015]Modal verbs terminology
In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).
"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
[bookmark: _Toc48132725]

[bookmark: _Toc48134580][bookmark: _Toc48737016]1	Scope
The present document specifies the YANG models for representing Network Functions Virtualisation (NFV) descriptors, fulfilling the requirements specified in ETSI GS NFV-IFA 011 [1] and ETSI GS NFV-IFA 014 [2] applicable to a Virtualised Network Function Descriptor (VNFD), a Physical Network Functions Descriptor (PNFD) and a Network Service Descriptor (NSD).
[bookmark: _Toc48132726][bookmark: _Toc48134581][bookmark: _Toc48737017]2	References
[bookmark: _Toc48132727][bookmark: _Toc48134582][bookmark: _Toc48737018]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.
[bookmark: REF_GSNFV_IFA011][1]	ETSI GS NFV-IFA 011: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; VNF Descriptor and Packaging Specification".
[bookmark: REF_GSNFV_IFA014][2]	ETSI GS NFV-IFA 014: "Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Network Service Templates Specification".
[bookmark: REF_IETFRFC7950][3]	IETF RFC 7950: "The YANG 1.1 Data Modeling Language".
NOTE:	Available at https://tools.ietf.org/htmlwww.rfc-editor.org/rfc7950.
[bookmark: REF_IETFRFC7951][4]	IETF RFC 7951: "JSON Encoding of Data Modeled with YANG".
NOTE:	Available at https://tools.ietf.org/htmlwww.rfc-editor.org/rfc7951.
[bookmark: _Toc48132728][bookmark: _Toc48134583][bookmark: _Toc48737019]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included 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.
[bookmark: REF_IETFRFC6241][i.1]	IETF RFC 6241: "Network Configuration Protocol (NETCONF)".
NOTE:	Available at https://tools.ietf.org/htmlwww.rfc-editor.org/rfc6241.
[bookmark: REF_IETFRFC8040][i.2]	IETF RFC 8040: "RESTCONF Protocol".
NOTE:	Available at https://tools.ietf.org/htmlwww.rfc-editor.org/rfc8040.
[bookmark: REF_IETFRFC8340][i.3]	IETF RFC 8340: "YANG Tree Diagram".
NOTE:	Available at https://tools.ietf.org/htmlwww.rfc-editor.org/rfc8340.
[bookmark: REF_GSNFV_SOL001][i.4]	ETSI GS NFV-SOL 001: "Network Functions Virtualisation (NFV); Protocols and Data Models; NFV descriptors based on TOSCA specification".
[bookmark: REF_GSNFV003][i.5]	ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV".
[bookmark: _Toc48132729][bookmark: _Toc48134584][bookmark: _Toc48737020]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc48132730][bookmark: _Toc48134585][bookmark: _Toc48737021]3.1	Terms
For the purposes of the present document, the terms given in ETSI GS NFV 003 [i.5] apply.
[bookmark: _Toc48132731][bookmark: _Toc48134586][bookmark: _Toc48737022]3.2	Symbols
Void
[bookmark: _Toc48132732][bookmark: _Toc48134587][bookmark: _Toc48737023]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GS NFV 003 [i.5] and the following apply:
ASA	Adaptive Security Appliance
CSR	Cloud Service Router
DPI	Deep Packet Inspection
HTML	HyperText Markup Language
HTTP	HyperText Transfer Protocol
JSON	JavaScript Object Notation
REST	Representational State Transfer
RPC	Remote Procedure Call
URL	Uniform Resource Locator
[bookmark: _Toc48132733][bookmark: _Toc48134588][bookmark: _Toc48737024]4	Overview of YANG model
[bookmark: _Toc48134589][bookmark: _Toc48737025]4.1	General
The YANG data modelling language is defined in IETF RFC 7950 [3]. The YANG language is used to model configuration and state data. IETF RFC 7950 [3] states that the data model represented by YANG is meant to be manipulated by the Network Configuration Protocol (NETCONF) [i.1]. Since IETF RFC 7950 [3] was written HTTP REST based protocols such as IETF RFC 8040 [i.2] (RESTCONF) have been specified and adopted for use with YANG based models.
[bookmark: _Toc48134590][bookmark: _Toc48737026]4.2	Conventions
There are some common YANG practices that dictate the naming convention in the model. First of all, YANG does not use camel case in its naming. Instead it uses kebab-case, also known as lisp-case or cobol-case naming convention. Therefore an attribute in the information model like defaultLocalizationLanguage would be represented as default-localization-language in the YANG model.
The second thing about the YANG language is that it is hierarchical in nature. The top level container therefore represents the parent for all the child nodes underneath it. Therefore, there is no need to repeat the name of the parent in the child node. A child node vnfd-element-group-id in the parent container vnfd-element-group would simply be renamed as id. Multiple entries of a certain attribute will be represented as list or leaf-list. To identify an entry in such a list requires a key. A key in general is named as "id". Therefore all such identifiers have been renamed as "id" in the model.
[bookmark: _Toc48132734][bookmark: _Toc48134591][bookmark: _Toc48737027]5	General concept of using YANG to model NFV descriptors
[bookmark: _Toc48132735][bookmark: _Toc48134592][bookmark: _Toc48737028]5.1	Introduction
A NFV descriptor (VNFD, PNFD or NSD) is modelled using the YANG models defined in the present specification and then shall be encoded in the Extensible Markup Language (XML) as specified in IETF RC 7950 [3] or as JSON text using the procedures specified in IETF RFC 7951 [4]. 
One of the goals of the present document is to ensure that it is straight forward to translate between a TOSCA Service Template which adheres to ETSI GS NFV-SOL 001 [i.4] and a JSON or XML text document which adheres to the YANG models specified in the present document.
YANG [3] is a data modelling language used to model configuration data, state data, RPCs, and notifications for network management protocols. It is used by protocols such as NETCONF [i.1] and RESTCONF [i.2] to communicate such configuration, state, RPC or notification data. NFV descriptors described in ETSI GS NFV-IFA 011 [1] and ETSI GS NFV-IFA 014 [2], are therefore defined in the present document in the form of a YANG model.
The model follows the information model in ETSI GS NFV-IFA 011 [1] and ETSI GS NFV-IFA 014 [2] in its design.
[bookmark: _Toc48132736][bookmark: _Toc48134593][bookmark: _Toc48737029]5.2	Augmentation rules in YANG
IETF RFC 7950 [3], section 7.17 defines the "augment" statement that allows a module or a submodule to add nodes to the schema tree defined in an external module, or in the current module and its submodules, and to add to the nodes from a grouping in a "uses" statement.
An example of such use of the "augment" statement has been demonstrated in clause A.3, where in VnfInfoModifiableAttributes, two nodes that have been added to extend the node "extension" defined in the module.
Such an approach can be applied to configurable properties related to VnfConfigurableProperties, and as an example, add additional configurable properties.
[bookmark: _Toc48132737][bookmark: _Toc48134594][bookmark: _Toc48737030]6	NFV YANG module definitions
[bookmark: _Toc48132738][bookmark: _Toc48134595][bookmark: _Toc48737031]6.1	Introduction
The Network Function Virtualisation (NFV) YANG module consists of VNFD, PNFD and NSD, among other things, as illustrated by the following hierarchical tree diagram of the etsi-nfv-descriptors YANG module. For annotations used in the tree diagram, please refer to IETF RFC 8340 [i.3].
module: etsi-nfv-descriptors:
+--rw nfv
+--rw vnfd* [id] 
+--rw nsd* [id]
+--rw pnfd* [id]
A complete tree diagram can be seen in the attached file etsi-nfv-descriptors-tree-v3.7.1.txt (text version) and etsi‑nfv‑descriptors-tree-v3.7.1.html (HTML version), contained in archive gs_nfv-sol006v030701p0.zip which accompanies the present document.
The module files are available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/.
[bookmark: _Toc48132739][bookmark: _Toc48134596][bookmark: _Toc48737032]6.2	VNFD YANG Module definitions
This clause defines the YANG module that is used to model a single VNFD. The YANG model for the VNFD shall comply with the YANG specification available in etsi-nfv-vnfd.yang file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-vnfd.yang.
[bookmark: _Toc48132740][bookmark: _Toc48134597][bookmark: _Toc48737033]6.3	NSD YANG module definitions
This clause defines the YANG module that is used to model a single NSD. The YANG model for the NSD shall comply with the YANG specification available in etsi-nfv-nsd.yang file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-nsd.yang.
[bookmark: _Toc48132741][bookmark: _Toc48134598][bookmark: _Toc48737034]6.4	PNFD YANG module definitions
This clause defines the YANG module that is used to model a single PNFD. The YANG model for the PNFD shall comply with the YANG specification available in etsi-nfv-pnfd.yang file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-pnfd.yang.
[bookmark: _Toc48132742][bookmark: _Toc48134599][bookmark: _Toc48737035]6.5	Descriptors YANG module definitions
The etsi-nfv-vnfd.yang, etsi-nfv-pnfd.yang, and etsi-nfv-nsd.yang models are used to model a single VNFD, PNFD and NSD. etsi-nfv-descriptors.yang on the other hand is used to model a solution, complete with VNFDs, PNFDs and NSDs. Use of this model allows for validation of all the dependencies between a NSD and a VNFD or a PNFD. The YANG model for the descriptors shall comply with the YANG specification available in etsi-nfv-descriptors.yang file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-descriptors.yang.
[bookmark: _Toc48134600][bookmark: _Toc48737036]6.6	Other YANG sub-module definitions
In addition, there are a few sub-modules that are used by the modules described in the above clauses.
The definitions in sub-module etsi-nfv-vnf.yang are used by the module etsi-nfv-vnfd.yang described in clause 6.2. This sub-module file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-vnf.yang.
The definitions in sub-module etsi-nfv-ns.yang are used by the module etsi-nfv-nsd.yang described in clause 6.3. This sub-module file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-ns.yang.
The definitions in sub-module etsi-nfv-pnf.yang are used by the module etsi-nfv-pnfd.yang described in clause 6.4. This sub-module file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-pnf.yang.
[bookmark: _Toc48132743][bookmark: _Toc48134601][bookmark: _Toc48737037]6.7	Common YANG module definitions
This clause defines the YANG module that is used to model common definitions used across all the other modules. The YANG model for common definitions shall comply with the YANG specification available in etsi-nfv-common.yang file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/src/yang/etsi-nfv-common.yang.


[bookmark: _Toc48132744][bookmark: _Toc48134602][bookmark: _Toc48737038]Annex A (informative):
YANG modelling example for NFV
[bookmark: _Toc48132745][bookmark: _Toc48134603][bookmark: _Toc48737039]A.1	Introduction
This annex provides examples illustrating the application of the YANG model specified in the present document.
[bookmark: _Toc48132746][bookmark: _Toc48134604][bookmark: _Toc48737040]A.2	Multi-DF example
[bookmark: _Toc48132747][bookmark: _Toc48134605][bookmark: _Toc48737041]A.2.1	General 
This example uses an NS with three constituents NFs: 
A Cloud Service Router (CSR) VNF.
An Adaptive Security Appliance (ASA) VNF.
A Deep Packet Inspection (DPI) PNF.
The nsd contains the following information:
References to the two corresponding VNFDs "ASA" and "CSR" as well as the PNFD "physical-dpi" representing the PNF.
Two virtual link descriptors providing requirements for the communication between the CSR and the ASA VNFs and between the ASA VNF and the DPI PNF: r2fw and fw2dpi (respectively).
Two deployment flavour descriptions.
Both VNFs consist of a single VNFC. Hence the corresponding VNFDs contain a single VDU. Both of them have a single VNF DF with two instantiation levels "single" and "double".
The VNFD of the "CSR" VNF contains a single Virtual Deployment Unit (vdu) called "router" which consists of a Virtual Compute Descriptor called "csr-vcd" running a Software Image called "csr-image", and a Virtual Storage Descriptor (vsd) called "csr-vsd". The Software Image is a qcow2 image and runs on a "bare" Container Format.
Similarly, the VNFD for the "ASA" VNF contains a single vdu called "firewall" which consists of a vcd called "asa‑vcd" running a Software Image called "asa-image", and a vsd called "asr-vsd". The Software Image is also a qcow2 image and runs on "bare" Container Format.
The "csr-vcd" and the "asa-vcd" is a vcd of 4G of memory and 2 virtual CPUs.
The following clauses focus on the two deployment flavours supported for this NS.
The entire configuration of these two deployment scenarios is defined in the nfv.xml file. This file is available at the following URL:
https://forge.etsi.org/rep/nfv/SOL006/blob/v3.7.1/example-data/nfv.xml.
[bookmark: _Toc48132748][bookmark: _Toc48134606][bookmark: _Toc48737042]A.2.2	Firewall Router Deployment Flavour Example
In this example outside traffic hits a CSR VNF instance from where the traffic flows to an ASA VNF instance, as illustrated in Figure A.2-1.
[image: ]
Figure A.2-1: Firewall Router Example
The traffic flow consists of external traffic that comes over the Service Access Point Descriptor (sapd) called "Outside" and realized as VNF external Connection Point called "Left". From there the traffic gets routed by CSR and exits the box and connects to the Virtual Link Profile "r2fw" using the Connection Point "Right". From the Virtual Link Profile "r2fw", traffic heads over the Connection Point "Outside" to the ASA firewall. The traffic exits the firewall using the Connection Point "Inside" and exits the Service Access Point Descriptor "Inside" into the enterprise.
[bookmark: _Toc48132749][bookmark: _Toc48134607][bookmark: _Toc48737043]A.2.3	Router Firewall DPI NS Deployment Flavour Example
In this example, the first two elements are the same as the previous example. The third element in this Deployment Flavour is a Deep Packet Inspection (DPI) engine defined using a PNFD, as illustrated on Figure A.2-2. The deployment flavour is named "fw-router-dpi" and contains a PNF profile in addition to the two VNF profiles used in the previous example.
[image: ]
Figure A.2-2: Router Firewall DPI example
[bookmark: _Toc48132750][bookmark: _Toc48134608][bookmark: _Toc48737044]A.3	Extending VnfInfoModifiableAttributes
The method for extending VnfInfoModifiableAttributes consists in creating a YANG module that augments the nfv:nfv-descriptors/nfv:vnfd/nfv:modifiable-attributes/nfv:extension and/or nfv:nfv-descriptors/nfv:vnfd/nfv:modifiable-attributes/nfv:metadata definitions, depending on the type of modifiable attribute(s) to be added.
The following YANG module is an example for how VnfInfoModifiableAttributes can be extended to define two new attributes. This example tries to match a similar example in ETSI GS NFV-SOL 001 [i.4], clause 6.8.1.9.
In this example, the base model of etsi-nfv-descriptors is extended to add two new attributes 'http-proxy' and 'https-proxy' in the XPath/etsi-nfv-descriptors/vnfd/modifiable-attributes/extension. One difference between the example in ETSI GS NFV-SOL 001 [i.4] and this is the 'type' field. In this example, the example below defines the field as 'type uri' instead of 'type string', which can be a stricter check on the format of the string that is accepted. Such an extension can be provided by any vendor that wants to extend and support the two new parameters.
EXAMPLE:
module example-modifiable-attributes {
  yang-version 1.1;
  namespace "http://example.com/yang/example-modifiable-attributes";
  prefix ex-ma;

  import etsi-nfv-descriptors {
    prefix nfv;
  }

  import ietf-yang-types {
    prefix yt;
  }

  organization
    "European Telecommunications Standards Institute (ETSI)";

  description
    "Example for how VnfInfoModifiableAttributes can be augmented.";

  revision 2019-03-18 {
    description
      "Initial revision.";
  }

  augment "/nfv:nfv-descriptors/nfv:vnfd/nfv:modifiable-attributes/nfv:extension" {
    leaf http-proxy {
      type yt:uri;
      mandatory true;
      description
	    "HTTP proxy defined as URI.";
    }

    leaf https-proxy {
      type yt:uri;
      description
	    "HTTPS proxy defined as URI.";
    }
  }

[bookmark: _Toc48132751][bookmark: _Toc48134609][bookmark: _Toc48737045]A.4	Extending VnfLcmOperationsConfiguration
The following YANG module is an example for how VnfLcmOperationsConfiguration can be extended to define two new attributes. This example tries to match a similar example in ETSI GS NFV-SOL 001 [i.4], clause 6.2.43.4. While this example shows how the particular operation instantiateVnfOpConfig is extended, all other LCM operations can follow this example.
In this example, the base model of etsi-nfv-descriptors is extended to add two new attributes 'parameter-1' and 'parameter-2' in the XPath/etsi-nfv-descriptors/vnfd/lcm-operations-configuration/instantiate-vnf-op-config. One difference between ETSI GS NFV-SOL 001 [i.4] and the present document is in that while ETSI GS NFV‑SOL 001 [i.4] has defined a "placeholder" for where extensions can happen, no such restriction exists in the present document. That is because YANG does not allow for such restriction to be specified in the model. In this example, the present document defines the attributes as 'parameter-1' and 'parameter-2', both of 'type string'. Such an extension can be provided by any vendor that wants to extend and support the two new parameters.
EXAMPLE:
module example-instantiate-vnf-op-config {
  yang-version 1.1;
  namespace "http://example.com/yang/example-instantiate-vnf-op-config";
  prefix ex-ivoc;

  import etsi-nfv-descriptors {
    prefix nfv;
  }
  organization
    "My Company, Inc.";
  description
    "Example for how VnfLcmOperationsConfiguration can be augmented.";
  revision 2019-04-18 {
    description
      "Initial revision.";
  }
  augment "/nfv:nfv/nfv:vnfd/nfv:lcm-operations-configuration/nfv:instantiate-vnf-op-config" {
    leaf parameter-1 {
      type string;
      mandatory true;
      description
	      "Extending instantiateVnfOpConfig with parameter-1.";
    }
    leaf parameter-2 {
      type string;
      default "value-2";
      description
	      "Extending instantiateVnfOpConfig with parameter-2.";
    }
  }
}



[bookmark: _Toc48132752][bookmark: _Toc48134610][bookmark: _Toc48737046]Annex B (informative):
Change History
	Date
	Version
	Information about changes

	09 2018
	0.0.3
	Added conventions to Section 4
Added Introduction to Section 5 and 6

	10 2018
	0.0.4
	Updated reference to tree diagrams
Added examples in Annex A

	11 2018
	0.1.0
	Added informative reference to RFC8040 - NFVSOL(18)000558
Added reference to file names for each YANG module section - NFVSOL(18)000578r1
Updated YANG files according to NFVSOL(18)000566r2 and NFVSOL(18)000656 Updated Section numbers and reference to Gitlab
Deleted empty clauses, fixed ETSI styles, removed duplicated annex title.

	4 2019
	0.2.0
	NFVSOL(19)000195r1: Added informative example for VnfcInfoModifiableAttributes
NFVSOL(19)000199: Updated reference to YANG from IETF RFC 6020 to IETF RFC 7950. All references to YANG are now in all capital letters.
Updated module name from etsi-nfv to etsi-nfv-descriptors.
NFVSOL(19)000218: Added a section in Clause 5 that talks about augmentation rules in YANG
Updated module filenames, incorporated editor's note for the location of the file into the GS.
NFVSOL(19)000232r1: Added an example on VnfLcmOperationsConfiguation can be extended
NFVSOL(19)236r2: Updates to GS for the addition of new modules.
NFVSOL(19)000243: Final clean-up

	4 2019
	2.6.1
	1st publication of the GS

	10 2019
	2.6.2
	nfv/SOL006!43: Add vnic-type that was missing. Bug#237
nfv/SOL006!45: Getting SOL006 ready for 2.7.1 as part of bug#238 (NFVSOL(19)000374r1 - SOL006 - Bugs to address in 2.7.1)
nfv/SOL006!46: Fix for bug#247 (NFVSOL(19)000415 - Additional CRs for IFA014 to be addressed as part of v2.7.1)
nfv/SOL006!47: Address bug#244 (NFVSOL(19)000416 - SOL006 - Correct reference to VNFD)
nfv/SOL006!50: Fix for bug#251 NFVSOL(19)000623 SOL006 Update revisions in YANG modules
nfv/SOL006!51: Fix for bug#253 NFVSOL(19)000624 - SOL006 - Fix a bug in Network Service Descriptor.
nfv/SOL006!52: Fix for bug#254 (Implement NFVIFA(19)000278r4 - Standard Configurable Properties)
NFVSOL(19)000362r1: SOL006 - Correct Annex
NFVSOL(19)688r1: SOL006 - Clarify clause 6.5 in the GS
NFVSOL(19)689r1: SOL006 - Add a clause to explain the role of YANG files that are sub-modules
NFVSOL(19)000735 - SOL006 - Drop references to files attached to the GS
Editorial Fixes:
· Updated reference to IFA014 and IFA011 version 2.7.1 specification in the remaining YANG files.
· Updated IFA011 and IFA014 normative reference in the GS to point to Release 2 without specifying any particular version.
· Removed unreferenced XML example files in the example-data folder of the GS.

	12 2019
	2.7.1
	Published version

	02 2020
	3.0.1
	Editorial:
· Removed Annex on Rapporteur
· Updated hyperlinks to point to v3.3.1

Changes to the main GS
NFVSOL(19)000774: SOL006 - Address sequencing rules for LifeCycleManagementScript

Changes to the YANG modules
NFVSOL(19)000830r1: SOL006ed331_FEAT15_VNF_Snapshot
NFVSOL(19)000831: SOL006_-_Implement_NFVIFA_IFA011_8_4_2_4_cpumap
NFVSOL(19)000838: SOL006ed331_FEAT02_Vnf_Software_Modification
NFVSOL(19)000841: SOL006_-_Add_external_LifeCycleManagementScript_events_that_
NFVSOL(19)000853: SOL006_-_NFVIFA_19_000154__FEAT02_IFA011_Review_declare_LCM_ coordination interface in VnfInterfaceDetails
NFVSOL(19)000854: SOL006ed331 FEAT05 Add priority in NS
NFVSOL(20)000002: SOL006ed331 FEAT03 - NFVI MOD
NFVSOL(20)000011r2: SOL006 - Implement CR NFVIFA(18)0001051 - IFA014ed321 Rel3 Mirror NsVirtualLinkDesc
NFVSOL(20)000026r2: SOL006ed331 FEAT16 SAL
NFVSOL(20)000027: nfv/SOL006#17: SOL006 - affintyOrAntiAffinityGroupId should be leaf-list, not a list
	


NFVSOL(20)000043: SOL006 - Correct FEAT03 NFVI MOD implementation
NFVSOL(20)000114: Mirror of NFVSOL(19)000824 - SOL006 - Add a clause to explain the role of common YANG file definitions
NFVSOL(20)000115 SOL006ed331 FEAT10 IFA014 Augment anti-affinity scope

	06 2020
	3.0.2
	Final draft for publication as version 3.3.1
References to IFA011/014 updated to Release 3

Removed NFVSOL(19)000854: SOL006ed331 FEAT05 Add priority in NS as per WG decision to postpone FEAT05 to version 3.4.1.

	04 2021
	3.3.2
	NFVSOL(21)000063: SOL006ed351 Add fixedIpAddress attribute to L3AddressData
NFVSOL(21)000070: SOL006ed351_FEAT02_Add_identifier_ChangeCurrentVnfPackageOpConfig_and_fix_cardinality
NFVSOL(21)000081: SOL006ed351_Fixes_based_on_IFA011ed341_942_part1_2_and 3
NFVSOL(21)000082: SOL006ed351_Adding_Trunk_port_logical_topology_in_VDU
NFVSOL(21)000087: SOL006ed351_Fix_Enum_Values_and_description_from_IFA011ed341
NFVSOL(21)000093: SOL006ed351_Fix_IFA014ed341-IFA015_harmonization_corrections, set2 and addressing data inconsistency
NFVSOL(21)000095: SOL006ed351_Add VirtualLinkProtocolData missing in VirtualLinkProfile and fix enum in it
NFVSOL(21)000096: SOL006ed351_Improving nsProfile attribute description and fix enum values
NFVSOL(21)000112: SOL006ed351_FEAT05_Add priority in NSD IFA014
NFVSOL(21)000113: SOL006ed351_fix_AffinityOrAntiAffinityGroup element information in vnfd and nsd
NFVSOL(21)000169: SOL006ed351 VnfLcmOperation coordination based on IFA011ed351
NFVSOL(21)000180: SOL006ed351_fix_Sapd_attribute_associatedCpd
NFVSOL(21)000189: SOL006ed351_IFA014ed351_Dependencies IE description improvement
NFVSOL(21)000190: SOL006ed351 include segmentationType definition to subport level based on IFA011ed351
NFVSOL(21)000194: SOL006ed351_IFA011ed351 Add Dependencies IE definition
NFVSOL(21)000196: SOL006ed351_IFA011ed351 updates related to the use of VIPs
NFVSOL(21)000205: SOL006ed351 updates scaling descriptors related to use of VIPs
NFVSOL(21)000218: SOL006ed351_SAPD Missing inherited attributes from CPD






	12 2021
	3.5.2
	References to IFA011/014 updated to Release 3.6.1

NFVSOL(21)000604: SOL006ed361_removal of deprecated element in vnfd


	12 2021
	3.5.3
	NFVSOL(21)000697 SOL006ed361_FEAT03 Add missing minNumberofPreservedInstances attribute to NfviMaintenanceInfo IE
NFVSOL(21)000696 SOL006ed361_Add standardized interface requirements to VirtualNetworkInterfaceRequirements
NFVSOL(21)000695 SOL006ed361_Adding externallyManaged attribute to VnfVirtualLinkDesc
NFVSOL(21)000694 SOL006ed361_Fixing IpAddressAssignment flag

	12 2021
	3.5.4
	Final draft for publication version 3.6.1
Removed NFVSOL(21)000696 SOL006ed361_Add standardized interface requirements to VirtualNetworkInterfaceRequirements as per WG decision to postpone to sol006ed371

	12 2022
	3.6.2
	Final draft for publication version 3.6.1
NFVSOL(22)000341 SOL006ed371_Add standardized interface requirements to VirtualNetworkInterfaceRequirements
NFVSOL(22)000480 SOL006ed371_Addressing macAddressAssignment from IFA011ed371
NFVSOL(22)000481 SOL006ed371_Addition of Affinity Rule to NS Profile from IFA014ed371
NFVSOL(22)000482 SOL006ed371_Adding Huge page requirements for VM-based VNFs from IFA011ed371

	01 2023
	3.6.3
	Editorial change to update the URL of RFCs
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