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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP draft TS 28.910: "Management and orchestration; Study on enhancement of autonomous network levels v0.0.0".

[2]
SP-211446 "New Study on enhancement of autonomous network levels"
3
Rationale

This contribution proposes to add new key issue to TR 28.910 [1].
4
Detailed proposal
	1st  Change


5.X
Key Issue #1: ANL for RAN Energy Saving
5.X.1
Description

The massive deployment of mobile network has brought about a rapid increase in energy consumption. The energy cost and carbon emission also become great challenges for the NOP. Currently the RAN energy saving is achieved through setting up some cell (e.g. NR capacity booster cell) into energy saving mode, based on the policies (e.g. analysis and predict the traffic load, analysis the coverage relationship of cells). There are long time and imprecise accuracy which identify the coverage relationship between cells and predict the traffic load by relying on manual / expert experience, due to the complex wireless environment. It is necessary to introduce autonomy capabilities to improve the accuracy and reduce the identification time, which can avoid coverage holes or network quality degradation after starting the energy saving function. The autonomous network levels for RAN energy saving will be beneficial for operators 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 RAN energy saving are different.
5.X.2
Potential solutions

5.X.2.1
Generic workflow
Following is the generic entire workflow for the RAN energy saving
Intent handling:

-
Task A: Energy saving control information generation and determination. The group of tasks of generating and determining the energy saving related control information (e.g. setting NR cell to enter the energy-saving state) based on received energy saving intent (e.g. Energy Saving for the specified area).

-
Task B: Energy saving intent fulfilment evaluation. The group of tasks of evaluating energy saving intent fulfilment information (e.g. corresponding energy efficiency are satisfied or not).

Awareness:

-
Task C: Network related data collection. The group of tasks which collect network related data, including performance measurements, MDT reports, configuration data, network analytics data, alarm information and environment data (e.g. sit location.)

Analysis:

-
Task D: ES cell and candidate cell relation analysis. the group of tasks which analyse and generate ES cell and candidate cell coverage relation based on the different dimension data, including measurement reports, MDT reports, site locations. 

-
Task E: Traffic load analysis and predication. The group of tasks which analyse and predict related to the trends of traffic load (e.g., PRB utilization rate, RRC connection number, etc.) over a period of time which could be used as references for making decision on energy saving.
-
Task F: Energy saving solution analysis. The group of tasks which analyse the possible energy saving solution, thereby generate the feasible options (e.g. recommended energy saving solution).
-
Task G: User experience guarantee solution analysis. The group of tasks which analyse the possible user experience guarantee solution, the user experience has deteriorated below a certain threshold, when the energy saving cell is closed.

Decision:

-
Task H: Energy saving action evaluation and determination. The group of tasks which evaluate and determine the energy saving solutions and the user experience guarantee solution (e.g. recommended NR Cell (ES-Cell) to enter energy saving state, recommended candidate cells with precedence for taking over the traffic of the ES-Cell.).

Execution:

-
Task I: Energy saving action execution. The group of tasks which execute the energy saving actions and other corresponding actions.

5.X.2.2
Generic classification of autonomous network level
Level 0: 

-
All the tasks in the network optimization 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 energy saving action execution (Task I). Telecom system also can execute the tasks of collecting part of network related information (including performance measurements, MDT reports, configuration data and network analytics data) (Task C). At this level, telecom system can assist human to improve the execution and awareness efficiency for network optimization.
-
All the other tasks in the RAN energy saving 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 ES cell and candidate cell relation analysis (Task D) In this level, telecom system also can execute the task of collecting all network related information (including network performance data, network configuration data and environment data) based on the specified collection control information (Task C), The tasks of energy saving action execution (Task I) are fully accomplished by telecom system. At this level, telecom system can assist human to achieve the closed loop for energy saving based on human defined control information.

-
All the other tasks in the network optimization workflow (Task A, Task B, Task E, Task F, Task G, Task H) are accomplished by human.

Level 3: 

-
Compared to Level 2, telecom system additionally executes the tasks of energy saving solution analysis (Task F), user experience guarantees solution analysis (Task G), and energy saving action evaluation and determination (Task H) based on the specified network adjustment control information and evaluation control information. In this level, telecom system also can execute the tasks of traffic load analysis and predication (Task E) based on the specified network traffic load prediction 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 energy saving control information generation and determination (Task A), and energy saving intent fulfilment evaluation (Task B) based on received energy saving intent and intent translation/evaluation control information. The tasks of energy saving solution analysis (Task F), user experience guarantees solution analysis (Task G), and energy saving action evaluation and determination (Task H), and traffic load analysis and predication (Task E) are fully accomplished by telecom system. At this level, telecom system can achieve the intent driven closed loop automation for energy saving 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 energy saving for all scenarios, which means the telecom system can achieve the full autonomy for energy saving for full scenarios.

[image: image1.png]LO

L1

L2

L3

L4

L5

Intent handling

\

Awareness

|
A

Ana}lysis

Decision

Execution
|

Task AEnergy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task D:ES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task I: Energy saving
action execution

Task AEnergy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task DES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task : Energy saving
action execution

TaskA: Energy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task DES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task: Energy saving
action execution

TaskA: Energy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task DES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task: Energy saving
action execution

TaskA: Energy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task DES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task: Energy saving
action execution

TaskA: Energy
Saving control
information
generation and
determination

Task B:Energy
Saving intent
fulfilment evaluation

Task C:Network
related data
collection

Task DES cell and
candidate cell
relation analysis

Task E:Traffic load
analysis and
predication

Task F:Energy saving
solution analysis

Task G:User
experience guarantee
solution analysis

Task HEnergy
saving action
evaluation and
determination

Task: Energy saving
action execution

Task accomplished by human

Task accomplished by telecom system based on predefined rules or policies

Task accomplished by telecom system without human intervention





	End of changes


