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[bookmark: foreword][bookmark: _Toc23069][bookmark: _Toc10238]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc23251][bookmark: _Toc13137]
1	Scope
[bookmark: references][bookmark: _Toc32553]The present document studies on evaluation of autonomous network levels. It introduces the relevant studies in other SDOs, concepts of autonomous network levels evaluation and key effectiveness indicators (KEI). It identifies key issues related to autonomous network levels evaluation, documents potential solutions, and provides recommendations for the further normative work.
[bookmark: _Toc5860]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.100 "Management and orchestration; Levels of autonomous network"
[bookmark: definitions][bookmark: _Toc17208][bookmark: _Toc19504]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc13942][bookmark: _Toc31293]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc9975][bookmark: _Toc15345]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc30092][bookmark: _Toc15070]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
KEI	Key Effectiveness Indicator

[bookmark: clause4][bookmark: _Toc30572]4	Background and concepts
Editor's note: this clause will contain background of relevant studies on autonomous network levels evaluation in other SDOs or industry parties, concepts of autonomous network levels evaluation and KEI.
[bookmark: _Toc31995]4.1 Concept for autonomous network level evaluation
[bookmark: _Toc29586]4.1.1 Introduction
Autonomous network level evaluation describes an approach for evaluating the autonomy capability of the autonomous network, which includes qualitative description evaluation and quantitative evaluation.
[bookmark: _Toc3892]4.1.1 Autonomous network level qualitative evaluation 
TS 28.100 [2] provides an approach for evaluating autonomous network levels based on the qualitative description of the autonomy capability (participation of the human and telecom system) for each task in the entire workflow, which is used for evaluating the autonomy capability of telecom system for individual scenario with certain management scope. Such evaluation approach is a qualitative evaluation approach for the autonomy capability of the telecom system, and the evaluation result can be Level 1, Level 2, Level 3, Level 4 and Level 5. For example, if RAN MnF implemented the following autonomy capability for radio coverage optimization, the qualitative evaluation result is level 2 (see the Figure 4.1.1-1) based on the generic classification of autonomous network level for network optimization in clause 7.1.2 in TS 28.100 [2].
· Task C (Coverage related information collection), Task D (Coverage issues identification), Task F (Coverage issues demarcation) and Task G (Coverage issue root cause analysis) are accomplished by RAN MnF with human specified control information; 
· Task J (Coverage adjustment solutions execution) is fully accomplished by RAN MnF
· Other Tasks are accomplished by Human.
[image: ]
Figure 4.1.1-1 Example of Autonomous network level qualitative evaluation result
[bookmark: _Toc16014]4.1.2 Autonomous network level quantitative evaluation 
In order to further differentiate different telecom systems with different autonomy capabilities but belong to same autonomous network level (result of qualitative evaluation), a quantitative evaluation approach needs to be introduced. The quantitative evaluation approach is used to derive the concrete autonomous network level score (ANLS) by considering more evaluation factors. The Autonomous network level score is derived based on the autonomous network level (derived from the qualitative evaluation) and further quantitative evaluation. The quantitative evaluation can be used to evaluate the autonomy capabilities for individual scenarios and/or management scope, as well as the whole telecom system for all scenarios. 
[bookmark: _Toc26735]4.1.3 Key effectiveness indicator 
Key effectiveness indicator (KEI) describes the effective of introducing autonomy capability into telecom system. Existing KPIs and measurements could be used to evaluate the performance of the network, but it is not sufficient to reflect the effect from autonomous management and control perspective. Key effectiveness indicators could be used to help the NOPs to understand what benefits from autonomous management and control perspective they could get from upgrading their telecom system with more autonomy capabilities. 
[bookmark: _Toc18155]5	Key Issues and potential solutions
Editor's note: this clause will contain the key issues and potential solutions for autonomous network levels evaluation .
[bookmark: _Toc19273]5.1	Key Issue# 1: Dimensions for autonomous network levels evaluation
Editor's note: this clause will contain the description and potential solutions of  potential dimensions for autonomous network levels evaluation. 
[bookmark: _Toc554]5.1.1	Description
5.1.2		Potential solutions
[bookmark: _Toc26441]5.2	Key Issue# 2: Generic methodology for autonomous network levels evaluation
Editor's note: this clause will contain the description and potential solutions of generic methodology for quantitatively evaluating the autonomous network levels (evaluation mechanisms for autonomous network levels). 
[bookmark: _Toc22931]5.2.1	Description
5.2.2		Potential solutions
[bookmark: _Toc8434]5.X	Key Issue# Num: KEI and process of autonomous network levels evaluation for <the use cases defined in Rel-17>
Editor's note: this clause will contain the description and potential solutions of KEI and process of autonomous network levels evaluation for each use case defined in Rel-17. 
[bookmark: _Toc9876]5.X.1	Description
5.X.2		Potential solutions for KEI of ANL evaluation
5.X.3		Potential solutions for process of ANL evaluation

[bookmark: _Toc7968]6	Conclusion and recommendation
Editor's note: this clause will be used to document the conclusions and recommendation of the study, including potential autonomy requirements for corresponding management services with evaluation of autonomous network levels.

[bookmark: _Toc29573][bookmark: _Toc790]Annex <X> (informative):
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