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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP draft TR 28.909: “Study on evaluation of autonomous network levels v0.4.0”.

3
Rationale

This contribution proposes to clean up and fix some editorial issues in 3GPP draft TR 28.909 [1].
4
Detailed proposal

It proposes to make the following changes to 3GPP draft TR 28.909 [1].
	1st  Change


3
Definitions of terms, symbols and abbreviations

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.

3.2
Symbols



Void
	2nd  Change


4
Background and concepts
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6
Key Issues and potential solutions

6.1
Key Issue# 1: Generic methodology for autonomous network levels evaluation

6.1.1
Description

TS 28.100 [2] specifies the framework approach for evaluating autonomous network levels and concrete autonomous network level definition for network optimization, RAN NE deployment and fault management. The autonomous network level definition in TS 28.100[2] can be used to determine the ANL (L0-L5) for corresponding scenarios, however, there is no clear description on how to evaluating the autonomous network level based on the autonomous network level definition defined in TS 28.100 [2]. So, it is necessary to investigate the general process of evaluating the autonomous network level.

6.1.2

Potential solutions

6.1.2.1
Potential solution#1

6.1.2.1.1
Process of evaluating the autonomous network level

The general process of evaluating the autonomous network level is illustrated in Fig. 6.1.2-1: 
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Figure. 6.1.2-1 General process of evaluating the autonomous network level

Step 1: Determine the evaluation object

The evaluation object is the object to be evaluated based on the autonomous network level specified in TS 28.100 [2]. It is determined by the dimensions for autonomous network levels evaluation (i.e. scenario(s), management scope and entire workflow). For example, the evaluation object can be one specific scenario, e.g. [NR coverage optimization, RAN MnF, network optimization] or a group of scenarios like [NR optimization, RAN MnF, network optimization], which may include all NR optimization scenarios. Concrete description for evaluation sees clause 6.1.

Step 2: Mapping workflow of the evaluation object to corresponding standardized tasks of the generic workflow as defined in TS 28.100

In this step the workflow of the evaluation needs to be mapped to the standardized tasks of the generic workflow defined in TS 28.100 [2]. For example, the standardized tasks for generic network optimization is defined in clause 7.1.1 in TS 28.100 [2]. 

Step 3: Determine the evaluation result for the evaluation object

In case the evaluation object represents an individual scenario, following evaluation process are used.

-
Determine the autonomous network level based on the generic classification of autonomous network level for the evaluation object. For each task of the workflow, corresponding autonomy capability of the evaluation object needs to be analysed. The autonomous network level for the evaluation object can be determined based on the comparison of autonomy capability for each task and generic classification of autonomous network level defined in TS 28.100 [2].
In case the evaluation object represents a group of individual scenarios, the evaluation result of the evaluation object can be derived based on the evaluation result of each individual scenario (see the case of evaluation object represent an individual scenario). For example, the evaluation result for radio network optimization can be determined by the evaluation result of each individual radio network scenario (e.g. NR coverage optimization, NR throughput optimization and NR capacity optimization).

Note: process of evaluating the autonomous network level is for information, no need to be normalized.
6.1.2.1.2
Evaluation objects for autonomous network levels evaluation

Evaluation objects should be identified and determined before making an evaluation. The autonomous network levels can be evaluated by using the framework approach for evaluating autonomous network levels specified in TS 28.100 [2] by evaluating the autonomy capability of the specified workflow in each individual scenario and/or each individual management scope. Based on the autonomous network levels evaluation results of each individual scenarios and/or management scope, the autonomous network levels of groups of scenarios and/or management scope, or even the whole telecom system can be then evaluated with the generic evaluation mechanisms. So, it is necessary to define a common description for evaluation object. Based on the definition for evaluation, 3GPP Management system can have the capability to obtain the autonomous network level evaluation result (i.e. ANL) for corresponding evaluation object.
The dimensions for evaluating autonomous network levels i.e. scenarios, management scope and workflow described in TS 28.100[2] are reused as input for the evaluation objects for autonomous network levels evaluation and the evaluation objects are further elaborated in present document. 

-
Scenarios: based on the scenario type defined in TS 28.100 [2], aspects which could identify specific network capabilities are used to derive a specific scenario. For example, for radio network, following aspects (non-exhaustive list) can be used to derive a specific scenario:
-

RAT:  e.g. UTRAN, eUTRAN, NR, and combination of them.
-

Network performance: e.g. coverage, RAN UE throughput, capacity, energy efficiency, latency, and combination of them.
-

Network environment: Indoor, Outdoor (e.g. urban, rural, high-speed rail), and combination of them.
-
Management scope: the management scope described in TS 28.100 is reused for evaluation purpose.
-
Workflow: the workflow described in TS 28.100 is reused for evaluation purpose.


6.2
Key Issue# 6.2: KEI for evaluating autonomy capability for radio network optimization
6.2.1
Description

Key effectiveness indicator (KEI) describes the effective of introducing autonomy capability into telecom system. Regarding the radio network optimization related scenarios (e.g. radio network coverage optimization), following aspects can be considered as evaluation effect for autonomy capability for radio network optimization.
-
Network performance improvement by introducing autonomy capability for radio network optimization. For example, telecom system A can improve the 30% coverage performance by introducing certain autonomy capability.
-
Automation effect for corresponding radio network optimization tasks by introducing autonomy capability. For example, telecom system A without autonomy capability can analyse the root cause for 10% coverage issue cells, which after introducing certain autonomy capability, telecom system A can analyse the root cause for 90% coverage issue cells. 

-
Optimization effect for radio network optimization. For example, telecom system A without autonomy capability needs one week to optimize the radio network, while, after introducing certain autonomy capability, telecom system A only needs one day to optimization the same radio network.

6.2.2
Potential Solution


Based on the description in clause 6.2.1, following are three dimensions used to evaluate the autonomy capability for radio network optimization:

-
Network performance gain, this is used to measure the network performance improvement ratio by introducing autonomy capability for radio network optimization. The network performance can be coverage performance, capacity performance, throughput performance and other performance, which depends on the concrete radio network optimization scenario. For example, following coverage performance gain example can be used for the coverage optimization use case. For example, the coverage performance gain can be proportion of the reduced number of weak coverage cells (e.g. RSRP < -110dB) by introducing the autonomy capability for network optimization to the total number of weak coverage cells before introducing the autonomy capability for network optimization.

-
Automation ratio of optimization, including the automation ratio for corresponding network optimization tasks (including task of network issue demarcation analysis, task of network issue root cause analysis, task of network adjustment solution analysis, task of network adjustment solution evaluation and determination, etc.). For example, coverage issue root cause analysis automation ratio represents the proportion of the number of the coverage issue cells whose root cause analysed by the telecom system automatically to the total number of coverage issue cells.

-
Reduction ratio of optimization period, which means the reduced ratio for the time period that the telecom system taken for the network optimization. For example, the reduction ratio of optimization period can be proportion of reduced optimization period to the original optimization before introducing the autonomy capability for network optimization.

6.3
Key Issue# 6.3: KEI for evaluating autonomy capability for fault management

6.3.1
Description

Regarding the fault management related scenarios (e.g. radio fault management), refer to the fault management related KEIs (e.g. Mean Time to Recovery (MTTR), Fault Handling On-time Ratio (FHOR)) defined by TM Forum IG1256 [4], following aspects can be considered as examples of effectiveness for introducing autonomy capabilities to radio fault management scenario.
-
Reduction of mean time of radio fault recovery after introducing radio fault management related autonomy capability compared to not introducing autonomous capability. For example, telecom system A without autonomy capability can achieve 3 hours of mean time of radio fault recovery with the help of human intervention, while after introducing certain autonomy capability, telecom system A can achieve 30 minutes of mean time of radio fault recovery. The effectiveness of introducing autonomous capability is 2.5 hours (83.3%) reduction of mean time of radio fault recovery.

-
Increase of radio FHOR after introducing radio fault management related autonomy capability compared to not introducing autonomous capability. For example, radio FHOR of telecom system A without autonomy capability can achieve 70% with the help of human intervention, while after introducing certain autonomy capability, radio FHOR of telecom system A can achieve 90%. The effectiveness of introducing autonomous capability is 20% improvement of radio FHOR.

Note: apart from the examples above there can be more effectiveness which reflect the NOP’s expectations of introducing autonomy capabilities to radio fault management scenario.
6.3.2
Potential Solution

Based on the description in clause 6.3.1, following are some common metrics that can be used to evaluate the effectiveness of introducing autonomy capability for radio fault management:

-
Time cost for each radio fault recovery within the statistical period, including time cost for radio fault recognition, demarcation, root cause analysis, fault recovery mechanism analysis, action evaluation and determination and execution.
-
Number of radio faults that meet the radio fault recovery time expectation specified by a NOP within the statistical period.

-
Total number of radio faults within the statistical period.
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