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1	Decision/action requested
The group is asked to discuss and approval.
2	References
[1]	3GPP draft TR 28.910: “Management and orchestration; Study on enhancement of autonomous network levels v0.0.0”.
3	Rationale
Radio network planning is a critical step for radio network life cycle management, which focus on generate throughput and capacity estimations as well as predictions for coverage and interference maps and  derive planned data, including planned site data, planned antenna data, planned cell data. The complexity of geographic information (e.g. terrain data, type of land usage, building data) and equipment information (including site and antenna), as well as diversity of service requirements) makes difficult for human to execute radio network planning manually. So it will be beneficial for the operator to introduce autonomy mechanism (e.g. AI/ML) to achieve the full autonomy of radio network planning step by step, and have clear view on which typical issues can be addressed by utilizing network autonomy mechanisms in corresponding steps. 

Several existing specification includes the description for radio network planning, for examples:
1. TS 28.667/8/9 introduce the Radio Planning Tool Access (RPTA) Integration Reference Point described the capability allowing read access to planned site and antenna data.
2. TS 32.500 described automation of some network planning, configuration and optimisation processes via the use of SON functions can help the network operator to reduce OPEX by reducing manual involvement in such tasks.


Currently most tasks of radio network planning are executed by human, and there are not many standard functional and interface requirements are derived for 3GPP management system. However it will be beneficial for the operator to define the autonomous network level for radio network planning, which can be used to derive the corresponding standard functional and interface requirements for the task which can be executed by utilizing autonomy mechanism in corresponding level. 

4	Detailed proposal
It proposes to make the following changes to TR 28.910[1].
	1st  Change


[bookmark: _Toc14666]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".
[X]	3GPP TS 28.100: "3GPP TS 28.100 "Management and orchestration; Levels of autonomous network"

	2nd   Change



6.X Key Issue# X: Autonomous network level for radio network planning
6.X.1 Description
Radio network planning (e.g. radio coverage planning) is a critical step for radio network lifecycle management, which focus on generating throughput and capacity estimations as well as predictions for coverage and interference maps. The radio network planning process derives planned radio data, including site planning data, antenna planning data, cell planning data, frequency resources, which can be used for radio network deployment, maintain and optimization. The complexity of geographic information (e.g. terrain data, type of land usage, building data) and equipment information (including site and antenna), as well as diversity of service requirements) makes difficult for human to execute radio network planning manually. It is important for the operator to introduce autonomy mechanism (e.g. AI/ML) to achieve full autonomy of radio network planning, and have clear view on which typical issues can be addressed by utilizing network autonomy mechanisms. 
Introducing the autonomous network level for radio network planning will benefit for operator to achieve the full autonomy goal step by step and have clear view on which typical issues can be addressed by utilizing autonomy mechanism in corresponding steps. The requirements for each autonomous level for radio network planning are different. 
However, radio network planning is not addressed in TS 28.100 [X].

6.X.2 Potential solutions
[bookmark: _Toc89776368][bookmark: _Toc81404095][bookmark: _Toc18532]6.X.2.1	Generic workflow
Following is the entire workflow for radio network planning:
Intent handling:
-	Task A:  Radio network planning requirements and control information generation based on radio network or service intent. Tasks of generating radio network planning requirements (e.g. target RSRP coverage requirements) and radio network planning related control information (e.g., planning data generation policies, site selection policies, frequency resource selection policies) based on received radio network or service  intent (e.g. the radio network or service targets to be delivered for the specified areas).
-	Task B: Radio network planning intent fulfilment evaluation. The tasks of evaluating radio network or service intent fulfilment information (e.g. corresponding radio network or service delivering targets are satisfied or not).
Awareness:
-	Task C: Radio network planning related information collection, the tasks of collecting radio network planning related information (including environment information (e.g. electronic map, building data)), equipment information (e.g. type and location of site and antenna), configuration information, performance information (e.g. existing performance measurement and MDT data for the target area) and user distributions information.
-	Task D: Scenario identification, the tasks of identifying the scenario for radio network planning based on the collected data (including environment information and equipment information).
Analysis:
-	Task E: Radio propagation model analysis, the tasks of analysing and generating radio propagation model based on the identified scenario and the collected radio network planning related information. The radio propagation model describes the characterization of radio wave propagation as a function of frequency, distance and other conditions.
-	Task F: Radio network estimations result analysis, the tasks of analysing and generating radio network estimation result (including throughput and capacity estimations as well as predictions for coverage and interference maps).
-	Task G: Radio network planning result analysis, the task of analysing and generating the radio network planning result (including site planning  data, antenna planning data, cell planning data, frequency resources and network topology) based on radio network estimations result and radio network planning requirements.
Decision:
-	Task H: Radio network planning result evaluation and determination. The tasks of evaluating the recommended radio network planning result and deciding the final radio network planning result to be delivered.
Execution:
-	Task I: Radio network planning result delivering. The tasks of delivering radio network planning result (including site planning  data, antenna planning data, cell planning data, frequency resources and network topology).

6.X.2.2	Generic autonomous network level

Level 0: 
-	All the tasks in the radio network planning workflow (Task A, Task B, Task C, Task D, Task E, Task F, Task G, Task H,  Task I) are accomplished by human.
Level 1: 
-	Telecom system executes the tasks of delivering radio network planning result (including site planning data, antenna planning data, cell planning data, frequency resources and network topology) based on the specified radio network planning template (Task I). Telecom system also can execute the tasks of collecting part of radio network planning related information (including configuration information and performance information) based on the specified collection control information (Task C). At this level, telecom system can assist human to improve the execution and awareness efficiency for radio network planning.
-	All the other tasks in the radio network planning workflow (Task A, Task B, Task D, Task E, Task F, Task G, Task H) are accomplished by human.
Level 2: 
-	Compared to Level 1, telecom system additionally executes the tasks of scenario identification and radio propagation model analysis based on the specified scenario information identification and radio propagation model analysis control information (Task D, Task E). In this level, telecom system also can execute the task of collecting network planning related information (including environment information) based on the specified collection control information (Task C). The tasks of radio network planning result delivering (Task I) are fully accomplished by telecom system. At this level, telecom system can assist human to achieve the closed loop for radio network planning based on human defined control information.
-	All the other tasks in the radio network planning workflow (Task A, Task B, Task F, Task G, Task H) are accomplished by human.
Level 3: 
-	Compared to Level 2, telecom system additionally executes the tasks of radio network estimations result analysis (Task F), radio network planning result analysis (G)  and radio network planning result evaluation and determination (Task H) based on the specified radio network planning control information. The tasks of radio network planning related information collection (Task C), scenario identification (Task D) and radio propagation model analysis (Task E) are fully accomplished by telecom system. At this level, the telecom system can achieve the closed loop automation for radio network planning based on the human defined planning control information.
-	All the other tasks in the network optimization workflow (Task A, Task B) are accomplished by human.
Level 4: 
-	Compared to Level 3, the telecom system additionally executes the tasks of radio network planning requirements and control information generation (Task A), and radio network planning intent fulfilment evaluation (Task B) based on received radio network or service intent translation/evaluation control information. The tasks of radio network estimations result analysis (Task F), radio network planning result analysis (Task G) and radio network planning result evaluation and determination (Task H) are fully accomplished by telecom system. At this level, telecom system can achieve the intent driven closed loop automation for radio network planning based on human defined intent translation and evaluation control information.
-	The intent translation and evaluation control information maybe pre-defined and specified by human to assist the telecom system.
Level 5: 
-	Telecom system can autonomously execute the entire workflow of radio network planning for all scenarios, which means the telecom system can achieve the full autonomy for radio network planning for full scenarios.

[image: ]
6.X.2.2-1 autonomous network level for radio network planning


	End of  Changes
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