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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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Normative references are not applicable in the present document.
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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.
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For the purposes of the present document, the [following] terms [given in ... and the following] apply:
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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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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.
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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. 
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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
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