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1
Decision/action requested

The group is asked to discuss and approval proposed contents.
2
References

[1]
3GPP draft TS 28.100: “Levels of autonomous network v0.1.0”.

3
Rationale

This contribution proposes to add network coverage planning use case to TS 28.100[1].
4
Detailed proposal

It proposes to make the following changes to TS 28.100[1].
	1st Change


5.a.X Network coverage planning use case example for classification of network autonomy
5.a.X.1 Introduction

Wireless network planning is the basic step of wireless network management and operation, and determines the network topology distribution, site resource configuration, and initial configuration of network parameters. Network coverage quality is the key to ensuring user experience, so coverage planning is also the key to network planning.

The terrain features, building distribution features, changes in wireless transmission environment features and the multiformity of spectrum resources and service requirements make wireless network coverage more complicated. The introduction of the Massive MIMO technology in 5G NR enables the wireless network to plan more flexibly according to the distribution of end users. At the same time, it enables larger scale of flexible adjustment of the antenna coverage parameters, puts forward higher requirements for the wireless network coverage planning, and brings great challenges to the traditional network planning based on manual or simple tools. Therefore, it is necessary to introduce automatic and intelligent technical measures to improve the efficiency and accuracy of network coverage planning.
5.a.X.2 Entire workflow

Following are the entire workflow for the radio network coverage planning:
Intent translation tasks:

-  Task A: Coverage planning indicators determination. The network coverage planning indicators (such as coverage area, continuous coverage service requirements and coverage quality appraisal criteria) are generated according to the wireless network coverage planning intent.

-  Task B: Coverage Planning Policies Generation. Generates the coverage planning policies in accordance with the wireless network coverage planning intent (such as the number of sites deployed, site deployment frequency band, available site location, network device coverage capability selection, coverage area priority policy, and coverage parameter planning policy).

-  Task C: Coverage planning intent achievement evaluation. Evaluate and confirm the coverage planning results, and evaluate whether the network coverage planning indicators meet the requirements and the expected wireless network service guarantee capabilities.

Awareness related tasks:

·  Task D: Environmental data collection. Collects environment survey data (for example, electronic maps of target coverage areas, candidate site locations, and environment images) from other systems that can provide original data, and generates environment modeling data for coverage simulation and assessment based on the original data.
·  Task E: Configuration data collection. Collects the configuration data and engineering parameters of antennas and devices that can be used for network planning.
·  Task F: Performance and other data collection. Collect performance data and other data in accordance with the coverage plan intent, and preprocess data (for example, current drive test data, MDT data, terminal and network performance data, and user complaints).
Analysis tasks:
·  Task G: Network coverage analysis. Based on the existing network coverage geographical distribution generated by the coverage data, or the geographical distribution of simulation coverage generated by network engineering parameters, site configuration parameters, and antenna parameters, compare coverage planning indicators, and obtain the analysis results of network coverage planning.
·  Task H: Network coverage plan generation. Based on the analysis results of network coverage planning, generate potential coverage plans that meet coverage requirements and planning strategies (for example, adding or reducing sites, adding site types (macro/micro/indoor sites), and generating initial configurations of antenna and network parameters).
Decision Tasks:

·  Task I: Network coverage plan evaluation. Take the performance simulation evaluation of the coverage plan provided by the analysis tasks, provide the evaluation results.
·  Task J: Network coverage plan determination. Determine the executable network coverage plan according to the evaluation results.

Excution tasks:

·  Task K: Network coverage plan output. According to the coverage planning solution provided by the decision-making process, output the data required for coverage engineering implementation, e.g. site equipment material list, site planning template, initial configuration files of wireless network and antenna parameters.
5.a.X.2 Classification of network autonomy for network coverage planning

Each of the detailed task in clause 5.a.X.2 can be accomplished either manually by the operator or automatically by the telecom system. Following are the classifications of network autonomy for network coverage planning based on the participation degree of the human operator and the telecom system:

 Level 0: 

-
All the tasks in the network coverage planning workflow in clause 5.a.X.2 are accomplished by human.

 Level 1: 
· Automatic output of network coverage plan (Task K): Telecom system automatically outputs the data required for the network coverage project, including the coverage scenarios, site locations, site type selection, site configuration, wireless network parameters and antenna parameters, etc., based on the manually specified location and configuration information.

· Automatic configuration data collection (Task E): Telecom system collects basic network configuration data automatically based on manually specified rules, such as antenna and device configuration data and engineering parameters.
· Automatic collection of performance data and other data (Task F): Telecom system collects performance data and other data (e.g. current drive test data, MDT data, terminal and network performance data, and user complaints) automatically based on manually specified rules, and generates geographical distribution information (e.g. the RSRP distribution information based on geographical grids) in accordance with the collected coverage-related performance data.
· All the other tasks in the network coverage planning workflow are accomplished by human.
Level 2:

· Compared to Level 1, telecom system additionally collects the required environment survey data (Task D) automatically (e.g., the electronic map of the target coverage area, candidate site location information, and environment images) from other systems that can provide the related original data based on the manually specified rules. In addition, the telecom system automatically generates the environment modeling data for coverage simulation assessment based on the original environment survey data. Based on real or simulated coverage geographical distribution information, telecom system automatically analyses the network coverage quality (Task G) based on manually specified analysis rules to obtain the analysis results of network coverage quality evaluation.
· Task A, B, C, H, I and J are accomplished by human.
Level 3:

· Compared to Level 2, telecomsystem additionally supports the automation of all types of data collection for network coverage evaluation (Task D, E and F).
· Telecom system can automatically generate potential network coverage plans (e.g., adding or reducing sites, adding new site types (macro/micro/indoor sites), and initial configuration of antenna and network parameters) based on manually defined policies to meet coverage requirements and planning policies (Task H). Telecom system automatically evaluates the generated alternative network coverage plans (Task I) based on the manually defined strategy, and gives evaluation result. Then telecom system determines the final network coverage plan that can be implemented (Task J) based on the manually defined policy.
· Task A, B, C are accomplished by human.
Level 4:

· Compared to Level 3, telecom system additionally supports automatic network coverage analysis (Task G) without manually defining policies, and automatic coverage plan generation (Task H), evaluation (Task I) and determination (Task J).
· Telecom system also automatically generates network coverage planning indicators (such as coverage area, continuous coverage service requirements and coverage quality appraisal criteria) based on the manually specified intention management policy and the received network/service guarantee intent (Task A). 

· Telecom system automatically determines the network coverage planning policy (e.g., the number of sites deployed, site deployment frequency bands, available site locations, network device coverage capability selection, coverage area priority policy, and coverage parameter planning policy) based on the manually specified intent management policy  and the received network/service guarantee intent (Task B).
· Telecom system evaluates and confirms the network coverage planning results based on the manually specified intent management policy, and evaluates the fulfilment of the network coverage planning indicators and the expected wireless network/service guarantee capabilities (Task C).
Level 5:

· The entire workflow of network coverage planning is accomplished automatically by telecom system without human intervention and human-defined rules.
Figure 5.a.X.2 -1 illustrate the classification of network autonomy for network coverage planning.
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Figure 5.a.X.2 -1: Classification of network autonomy for network coverage planning
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