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RAN Network Quality Optimization Questionnaire

High-
Value 

Scenario

Cognitive Activity 
(IAADE) (IAADE)

Service Capability Weight Question Option A Option B Option C Option D

RAN-
networ
k 
quality 
optimi
zation

Intent
Intent Translation & 
Fulfilment evaluation

10%

How does the system translate the RAN network 
optimization intent into the RAN network optimization 
related control information and evaluate the 
RANnetwork optimization intent fulfilment? Note: RAN 
network optimization intent includes multiple targets for 
specified areas.

RAN network optimization control information includes 
RAN network optimization policies (e.g.
adjusting base station parameters,load balancing)

The system can automatically generate the 
network optimization related control 
information  based on human defined 
intents.
The system can automatically evaluate and 
generate the intent fulfilment report, 
including fulfillment status for targets.

The system can automatically generate the 
network optimization related control information 
based on predefined rules.

The system can automatically generate evaluation 
results. Human manually select the measurements 
for evaluation and confirm the evaluation result.

Manually define the RAN 
network optimization related 
control information based on 
expertise. Human manually 
evaluate the effect after the 
intention is implemented.

Awareness
RAN Network 
Information Collection 10%

How does the system collects data?

Note:
Data includes network performance data (e.g., 
performance measurement, MR data, MDT data), service 
experience data if needed, network configuration data, 
and environment data (e.g., electronic map, site 
location).

The system can automatically collect and 
process data (e.g., data cleaning, missing 
data imputation)
Note: the network performance data needs 
to be collected in the granularity of cell and 
UE. The service experience data needs to be 
collected in the granularity of service

The system can automatically collect and process 
data (e.g., data cleaning, missing data imputation) 
based on manually defined rules.

Manually select and use the 
system to collect and process 
data 

People use the system to 
collect data and manually 
filter out 
invalid/redundant data.

Analysis

RAN Network Issue 
Identification & 
Performance 
Deterioration 
Prediction

15%

How does the system identifies RAN network 
performance / service experience  issues (e.g., coverage-
related issues, RAN UE throughput-related issues) or 
predict network performance /service experience 
deterioration?

The system can intelligently identify RAN 
network performance / service experience 
issues or predict network performance 
/service experience without human 
intervention.

The system can automatically identify network 
issues or predict network performance. Manual 
confirmation is required.

The system can identify 
network issues or predict 
network performance based on 
predefined rules.

Manually identify RAN 
network problems or 
predict network 
performance based on 
expertise.

Issue Demarcation & 
Root Cause Analysis 20%

How does the system perform problem demarcation and 
root cause diagnosis?

The system intelligently demarcates issues 
and diagnoses root cause when the RAN 
network performance / service experience 
issue identified or performance deterioration 
predicted

The system can automatically demarcate network 
performance / service experience issues and 
diagnoses root cause, but requires human 
intervention to confirm the root causes.

The system can demarcate 
network issues and diagnoses 
root cause based on 
predefined rules.

Locating problems and 
analyzing the root causes 
of network problems 
based on expertise.

Adjustment Solutions 
Generating 20%

How does the system generate the recommended 
network adjustment solutions (including a set of 
network adjusting actions) to solve the identified or 
predicted network performance / service experience 
issues?
Note: network adjustment solutions including but not 
limited to L2/L3 configuration parameters, RF 
parameters, 5QI related service configuration 
parameters.

The system intelligently generates network 
optimization solutions (considering of the 
coordination of multiple network adjusting 
actions), adjusted to adapt to RAN Traffic & 
Performance changes in real time.

The system intelligently generates network 
optimization solutions (considering of the 
coordination of multiple network adjusting 
actions), adjusted to adapt to RAN Traffic & 
Performance changes in non-real time.

The System generates network 
optimization solutions based 
on predefined rules.

Network optimization 
solutions are manually 
proposed based on 
expertise.

Decision
Solution Evaluation & 
Determination

15%

How does the RAN network optimization system have 
the capability of automatically evaluating network 
optimization solutions and determining the best 
solution to implement?

The system intelligently evaluates and 
determines the optimal network optimization 
solution when the recommended solutions 
are generated.

The System automatically evaluates network 
optimization solutions, but requires human 
intervention to confirm the optimal solution.

The System generates network 
optimization solutions based 
on predefined rules, but 
requires human intervention.

network optimization 
solutions  are evaluated 
and decided based on 
manual expertise.

Execution
Solution 
implementation

10%

How does the RAN network optimization system have 
the capability of executing the network adjustment 
solutions (e.g., adjusting and configuring the network 
parameters)?
Note: network parameters including but not limited to 
L2/L3 configuration parameters, RF parameters, 5QI 
related service configuration parameters.

The System implements network adjustment 
actions, without human intervention

Humans use the system to execute manual 
instructions remotely.

Solution implementation is 
entirely manual.
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Overview

Service Capability Weight
Capacity 
Answer

Capacity
Score

Coverage
Answer

Coverage
Score

Interference
Answer

Interference
Score

Parameter 
and others

Answer

Parameter and 
others
Score

Intent Translation & Fulfilment evaluation 10% B 3 A 4 A 4 A 4

RAN Network Information Collection 10% A 3 A 3 A 3 A 3

RAN Network Issue Identification & Performance 
Deterioration Prediction

15% A 4 A 4 A 4 A 4

Issue Demarcation & Root Cause Analysis 20% A 4 A 4 A 4 A 4

Adjustment Solutions Generating 20% A 4 B 3 A 4 A 4

Solution Evaluation & Determination 15% A 4 A 4 A 4 A 4

Solution implementation 10% A 2 A 2 A 2 A 2

Overall Score 3.89

In the 7 autonomous capability ratings for RAN quality optimization, China Mobile achieved 7A in self-assessment.
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Intent Translation & Fulfilment evaluation(Question 1 A)

✓ Option A Option B Option C Option D

The system can automatically generate the 
network optimization related control 
information  based on human defined intents.
The system can automatically evaluate and 
generate the intent fulfilment report, including 
fulfillment status for targets.

The system can automatically generate the 
network optimization related control 
information based on predefined rules.

The system can automatically generate 
evaluation results. Human manually select the 
measurements for evaluation and confirm the 
evaluation result.

Manually define the RAN network optimization 
related control information based on expertise. 
Human manually evaluate the effect after the 
intention is implemented.

◼ How does the system translate the RAN network optimization intent into the RAN network optimization related control information and evaluate the RAN network 
optimization intent fulfilment?Note: RAN network optimization intent includes multiple targets for specified areas.

◼ RAN network optimization control information includes RAN network optimization policies (e.g.  adjusting base station parameters,  load balancing)
Question

Options

Evidence

Capacity problems

Based on RAN complaint agents, the system can identify users' intentions of poor user experience, automatically analyze network coverage, capacity, interference, and parameters, generate control 

information related to network optimization, and automatically evaluate and generate intent achievement reports.This procedure uses the problem that users respond to slow Internet surfing as an 

example to describe how to make query and analysis. This procedure provides intention reports such as problem analysis and optimization suggestions, evaluates the optimization results, and outputs the 

evaluation results, so that front-line personnel can notify users to appease them.

Automatic Problem Evaluation Result
Generation of Control Information Related to 

Intent Identification and Optimization

Coverage problems

Automatic Problem Evaluation Result

Generation of Control Information Related to 
Intent Identification and Optimization
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Intent Translation & Fulfilment evaluation(Question 1 A)

The system generates
network optimization 
strategies 
automatically based 
on network 
optimization 
intentions derived 
from optimization 
objectives (coverage, 
capacity, interference, 
and parameters).

The system 
automatically 
generates solutions, 
distributes them to 
the parameter 
platform for execution, 
and conducts 
automatic evaluation 
on the achievement of 
optimization effects

The system monitors 
network indicators 
and conducts six-
dimensional 
analytical self-
optimization for cells 
with abnormal 
indicators.
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RAN Network Information Collection(Question 2 A)

✓ Option A Option B Option C Option D

The system can automatically collect and 
process data (e.g., data cleaning, missing data 
imputation)
Note: the network performance data needs to 
be collected in the granularity of cell and UE. 
The service experience data needs to be 
collected in the granularity of service

The system can automatically collect and 
process data (e.g., data cleaning, missing data 
imputation) based on manually defined rules.

Manually select and use the system to collect and 
process data 

People use the system to collect data and 
manually filter out invalid/redundant data.

◼ How does the system collects data?
◼ Note: Data includes network performance data (e.g., performance measurement, MR data, MDT data), service experience data if needed, network configuration data, and 

environment data (e.g., electronic map, site location).Question

Options

Evidence
Information collection enables automatic collection and data processing at granularities such as cell, UE, service experience, and cell layer of electronic base map. 

Meanwhile, it conducts 24/7 automatic monitoring of the collected data, and realizes automatic re-collection and storage of missing data into the database.

Automatic Data Collection  Monitoring Automatic Re-collection of Missing DataElectronic Map Display and CollectionAutomatic Collection Configuration 
Settings

UE-level automatic data collection configuration
Electronic Map Automatic Collection

Automatic triggering of cell GIS update upon 
engineering parameter warehousing: Calculate the 
fan-shaped layer geometry data of the cell based on 
the engineering parameters' latitude and longitude, 
azimuth angle, and coverage radius, and 
synchronously update the platform's cell geometry 
data to achieve automatic update of the cell layer

KPI data

PM data
Automatic deletion, recollection and 
warehousing of missing data

Awareness (service experience data)

engineering parameter data

counter

PM

CM
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RAN Network Issue Identification & Performance Deterioration Prediction(Question 3-1 A)

✓ Option A Option B Option C Option D

The system can intelligently identify RAN 
network performance / service experience 
issues or predict network performance 
/service experience without human 
intervention.

The system can automatically identify network 
issues or predict network performance. Manual 
confirmation is required.

The system can identify network issues or predict 
network performance based on predefined rules.

Manually identify RAN network problems or 
predict network performance based on 
expertise.

◼ How does the system identifies RAN network performance / service experience  issues (e.g., coverage-related issues, RAN UE throughput-related issues) or predict 
network performance /service experience deterioration?Question

Options

Evidence

Intelligent identification of coverage, capacity, interference, and parameter problems through the wireless O&M workbench and provincial network optimization 

platform. The coverage prediction is implemented based on the digital twin simulation DTN platform, and the RSRP and other indicators around the coverage area of the 

simulation site are predicted. Through the 4/5 G capacity simulation and iterative analysis of the capacity module, the load can be predicted by hour and day. Waveguide 

interference exponent prediction is implemented based on waveguide simulation.

Capacity Problem IdentificationCoverage Problem Identification Interference Problem 
Identification

Parameter Problem Identification

Coverage prediction Capacity prediction Interference prediction

Rsrp value of the coverage range 
of the forecast simulation site

Waveguide Interference 
Index Prediction

Cell Load Forecast by Time 
Granularity

Non-conforming parameter identification

Problem 
identification interference problemcapacity problem
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RAN Network Issue Identification & Performance Deterioration Prediction(Question 3-1 A)

Workbench 
Capability 
Invocation

The system invokes the 
six-dimensional in-depth 
analysis conclusion 
recognition capability for 
4G/5G multi-type tickets 
on the workbench, 
perform 15min indicator
monitoring. 
Automatically generates
and dispatchs tickets. 
Identify problems, 
conducts drill-down 
classification, and output 
the prediction of 
optimization solution 
results.
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Issue Demarcation & Root Cause Analysis(Question 3-2 A)

✓ Option A Option B Option C Option D

The system intelligently demarcates issues and 
diagnoses root cause when the RAN network 
performance / service experience issue 
identified or performance deterioration 
predicted

The system can automatically demarcate 
network performance / service experience 
issues and diagnoses root cause, but requires 
human intervention to confirm the root 
causes.

The system can demarcate network issues and 
diagnoses root cause based on predefined rules.

Locating problems and analyzing the root 
causes of network problems based on 
expertise.

◼ How does the system perform problem demarcation and root cause diagnosis?Question

Options

Evidence
When a network performance problem is identified, the wireless O&M workbench implements problem demarcate and multi-dimensional root cause analysis, and 

intelligently outputs the results of poor-quality root causes.

Coverage InterferenceCapacity Parameter 

Problem Analysis Conclusion

Multi-Dimensional Problem Chart 
Analysis

Root Cause Location Result

Root Cause Analysis
Multi-Dimensional Problem 

Chart Analysis

Problem Analysis Conclusion Problem Analysis Conclusion

Multi-Dimensional Problem 
Chart Analysis
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Issue Demarcation & Root Cause Analysis(Question 3-2 A)

When network 
performance/service 
experience issues are 
identified, or performance 
degradation is predicted, 
tickets are automatically 
issued. 
The system invokes the 
intelligent solution query 
capability for root cause 
analysis of 4G/5G multi-
type tickets, conducting 
six-dimensional problem 
demarcation and 
primary/secondary cause 
analysis for problem cells.

Process 
Log of 
Self-
Optimizati
on Root 
Cause 
Analysis 
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Adjustment Solutions Generating(Question 3-3 A)

✓ Option A Option B Option C Option D

The system intelligently generates network 
optimization solutions (considering of the 
coordination of multiple network adjusting 
actions), adjusted to adapt to RAN Traffic & 
Performance changes in real time.

The system intelligently generates network 
optimization solutions (considering of the 
coordination of multiple network adjusting 
actions), adjusted to adapt to RAN Traffic & 
Performance changes in non-real time.

The System generates network optimization 
solutions based on predefined rules.

Network optimization solutions are manually 
proposed based on expertise.

◼ How does the system generate the recommended network adjustment solutions (including a set of network adjusting actions) to solve the identified or predicted 
network performance / service experience issues?

◼ Note: network adjustment solutions including but not limited to L2/L3 configuration parameters, RF parameters, 5QI related service configuration parameters.
Question

Options

Evidence

Leveraging the ICOS platform and intelligent optimization engine, flexible indicator simulation and multi-objective optimization are enabled. The automatically generated 

multi-dimensional optimization suggestions can be delivered via the centralized parameter platform. Additionally, it features real-time parameter adjustment capability; 

by introducing focus-tracking antennas, it achieves tidal dynamic optimization, ultimately reaching the level of end-to-end full-process self-optimization.

Coverage InterferenceCapacity Parameter

Set the parameters for load balancing 
optimization of cells with the same 

coverage.
Formulate a real-time 

parameter adjustment solution

Automatic Execution of Work Order Process for 
Interference Problems

Output corresponding adjustment plans in real 
time based on coverage-related issues

Intelligent Optimization Engine Dynamic 
Adjustment Plans
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Adjustment Solutions Generating(Question 3-3 A)

Dynamically issue interference optimization adjustment parameters in 
real-time based on changes in performance indicators

Dynamically issue load optimization adjustment 
strategies in real-time based on service changes.

Dynamically issue low data rate 
adjustment parameters in real-time
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Solution Evaluation & Determination(Question 4 A)

✓ Option A Option B Option C Option D

The system intelligently evaluates and 
determines the optimal network optimization 
solution when the recommended solutions are 
generated.

The System automatically evaluates network 
optimization solutions, but requires human 
intervention to confirm the optimal solution.

The System generates network optimization 
solutions based on predefined rules, but requires 
human intervention.

network optimization solutions  are 
evaluated and decided based on manual 
expertise.

◼ How does the RAN network optimization system have the capability of automatically evaluating network optimization solutions and determining the best solution to 
implement?Question

Options

Evidence

When a recommended solution is generated, iterative optimization is implemented and the best network optimization solution is determined.This procedure uses the 

capacity optimization solution as an example. The load balancing module of the inter-model capacity system is used to determine the optimal parameter adjustment 

solution based on different parameter combinations (the perception rate is the best).

Solution List

Best Executable Solution

Solution List

Best Executable Solution

Parameter combination and 
iterative optimization

Coverage InterferenceCapacity Parameter

Based on different parameter combinations, with the goal 
of optimal perceived rate, carry out interoperability 
balanced parameter actions to determine the optimal 
capacity adjustment scheme
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Solution implementation(Question 5 A)

✓ Option A Option B Option C Option D

The System implements network adjustment 
actions, without human intervention

Humans use the system to execute manual 
instructions remotely.

Solution implementation is entirely manual.

◼ How does the RAN network optimization system have the capability of executing the network adjustment solutions (e.g., adjusting and configuring the network 
parameters)?

◼ Note: network parameters including but not limited to L2/L3 configuration parameters, RF parameters, 5QI related service configuration parameters.
Question

Options

Evidence

• The centralized parameter platform implements the automatic process of parameter adjustment for various problems without manual intervention. This procedure 

uses capacity load balancing parameter adjustment as an example. After the parameter adjustment solution is automatically generated and implemented, the 

system evaluates the effect and determines whether to perform automatic rollback in accordance with the optimization effect.

Automatic Rollback

Parameter Adjustment Rollback 
Flow

Coverage InterferenceCapacity Parameter

Automatic solution
generation time

Automatic rollback time

Execution & Evaluation
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