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Essential patents 
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).
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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.
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In the present document "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.
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The present document focuses on the following aspects of CI-CD automation
1. Scenarios, requirements and possible solutions for automating multiple CI-CD and testing process across management domains in the ZSM framework both for managed and management services. 
2. Scenarios, requirements and possible solutions for managing CI-CD and other testing on managment services within a single domain. 

Editor’s note: First version, likely to evolve. 
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[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc527985143][bookmark: _Toc19024836][bookmark: _Toc108013713]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc527985144][bookmark: _Toc19024837][bookmark: _Toc108013714]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.
[i.1]	3GPP TR28.819 v0.2.0 Study on continuous integration continuous delivery support for 3GPP NFs
<Standard Organization acronym> <document number><version number/date of publication>: "<Title>".
[i.2]	etc.
[bookmark: _Toc451532925][bookmark: _Toc527985145][bookmark: _Toc19024838][bookmark: _Toc108013715]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc527985146][bookmark: _Toc19024839][bookmark: _Toc108013716]3.1	Terms
For the purposes of the present document, the [following] terms [given in ... and the following] apply:

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc527985147][bookmark: _Toc19024840][bookmark: _Toc108013717]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:
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For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:
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[bookmark: _Toc81397084][bookmark: _Toc108013720]4.1 	Single and Multiple Software Suppliers CI-CD

[image: ]
Figure 1 Typical CI-CD Chain
A typical CI-CD chain consists of stages as in Figure 1: Development Phase, Staging Phase and Operational Phase. Starting from the Development Phase, the developers write software, and also the test code would be written. When the coding is finished, continuous integration will automatically trigger the building and testing.  At the step of testing, the integrity of software artifacts will be checked and the functional/non-functional acceptance testing will be performed. At the step of Operational, the software is deployed in the production environment with the real traffic/user load loaded. The software delivered in such typical CI-CD chain usually provides from single supplier.

[image: ]
Figure 2 Multiple software vendor to single operator
In telco environments (see Figure 2) the Dev and initial testing part of the CI-CD chain is typically at the vendor premises and the testing and deployment part is the operator part. The Operator part hosts the CI-CD tools which will be responsible for fetching delivered artifacts, triggering tests, collecting test results and data, deploying software to staging/production environment, collecting operational data and sending feedback to the vendor. 

[image: ]
Figure 3: Vendor and Operator internal processes
In vendor part, the vendor has its CI-CD process including coding, testing, packaging as shown in Figure 2. These processes are internal to the vendor, see Figure 3. Additionally, an operator receives software artefacts (example: 3GPP NFs, see TR28.819 [i.1]) from multiple vendors (shown in Figure 2) and may follow its own internal procedures (see Figure 3) as a part of the CI-CD chain before deploying the software to an operational platform. The internal aspects of the software delivery process are not a subject of standardization and are therefore not considered in this study. 


The relevance to the ZSM architecture of the testing concept has an additional dimension related to the automation and integration of multiple domains (E2E MD and individual MDs) in the ZSM framework. In particular, each MD is likely to have it’s own testing pipeline - how can the operator test across the multiple domains? 
Editor’s note: expand the ZSM relevance 
Editor’s Note: Other possibilities such as joint operator and vendor development and testing chains are FFS
[bookmark: _Toc108013721]4.2 Assumptions regarding Multi-Domain Environments
The key questions this study attempts to answer is how CI-CD testing is done in multi-domain environments. The following assumptions are made for scoping the work in this report: 

1. Each management domain may be composed of software artefacts from different software suppliers. These software artefacts include both management service producer/consumers and managed services
1. A management domain may be locally configured to expose relevant testing data, where available, including the installation of new software. 
1. The following high-level architecture in Figure X shows the assumed interactions in which the each (E2E) MD may have its own logical CI-CD pipeline and software repository. The delivery server receives the new software artefacts, and these go through pre-determined CI-CD tests. As mentioned in Section 4.1 these tests refer to unit, integration, and system tests. after the CI-CD tests succeed the software is placed in the software repository with including appropriate release, installation and test information. The (E2E) MD may pick up these software artefacts for deployment. 


[image: ]
Figure 1 Each (E2E) MD may have its own CICD chain

Editor’s note: Assumptions to be modified as we go along the study, including further details such as view with other domains, details on the exposed data in step 2 not excluding external configuration of exposure by authorized entities, i/o details from the CI-CD platform including release composition to the (E2E) MD and so forth.
4.3 Roles relevant to this report
For the purposes of this document the following roles beyond those already defined in ZSM007 are relevant. 

The following roles are relevant for this report 
1. The E2E Service consumer – the ZSM framework consumer for whom the E2E service is created and managed by the E2E service management domain. 


Editor’s note: Further roles to be added as they become relevant to this report

[bookmark: _Toc108013722]5	 Scenarios

5.1 Scenario 1: Association of tests to software version 

5.1.1 Description 
The operator can specify tests using an appropriate management service. The testing service in the respective (E2E) MD will then figure out which CI-CD chain in the operator’s network is responsible for executing the tests. The operator may provide a execution sequence over the tests. 

Editor’s note: Initial description, to be enhanced
5.1.2 Potential Requirements 

Potential Req 5.1.2-1 The ZSM framework shall be able to provide a capability to associate tests to a given versi on of software

Potential Req5.1.2-2 The ZSM framework should be able to receive an execution sequence on the tests associated to a given version of software 
Potential Req5.1.2-3 The ZSM framework should be able to run tests in order of the execution sequence.

5.1.3 Potential solutions

Editors Note: Todo

5.2 Scenario X: Roll Out Testing 

5.2.1 Description 

Operational testing described in Clause 5.X can be used to automate step wise software roll out. When a new version of software is delivered to the operator that has passed all tests and can now be rolled out into the operational network, the roll out could be combined with operational testing. This means that the new software could be installed in the operational network without being initially used at all. If the installation proceeds correctly, then a small portion of the cases that were handled by the old software version can now automatically be assigned to the new one. If the new software performs well and no failures occur further cases could incrementally be assigned to the new software till eventually the old software has no cases to handle and is rendered redundant. At this point the old software could be uninstalled and removed from the operational network. In case of error or insufficient performance the system rolls-back to the old software. This is called “automated roll out testing”


5.2.2 Potential Requirements 

Potential Req5.2.2-1 The ZSM framework shall be able to manage different versions of the same software in an operational environment

5.2.3 Potential solutions


[bookmark: _Toc108013723]6	TBD
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