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Our References – Telecommunications 

Regulatory Authorities in Africa

•Benin, Guinea, and Zimbabwe have already implemented the D-QoS application

•Zimbabwe •Ghana

•Rep. Dem Congo-Kinshasa •Benin

•Guinea - Conakry

•Eswatini

•Sierra Leone

•Burkina Faso

•Zambia

•Burundi -2024

•Senegal

•Botswana

•Mozambique



Aperçu du Projet : Solution RPM System
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Brief Overview – RPM system

•RPM system [Regulators’ (QoS) Performance Monitoring System]
The RPM System, designed for QoS performance monitoring by regulators, is 
an innovative NMS solution that ensures interconnection with all the network 
monitoring systems of operators and service providers.

• It collects performance data and generates KPI reports that measure a 
network's performance against the established benchmarks in ARCT QoS 
Guidelines.

•RPM system dedicated to regulators: Designed for QoS performance monitoring

•Innovative NMS solution: Advanced network management for regulators.

•Interconnection with monitoring systems: Integration passively with mobile operators' monitoring 
platforms.

•Data collection and aggregation: Calculation of KPIs according to ITU-T QoS evaluation categories with 
formulas defined by 3GPP and aggregation of these values from the cellular level to the level of municipalities, 
then provinces, up to the network level.

•Detailed KPI reports: Production of reports for network performance analysis.

•QoS Enforcement: Tool facilitating the enforcement of QoS standards down to the cellular level..

•Evaluation against the QoS Specifications: Comparison of network performances based on ITU-T QoS 
evaluation categories and established regulatory thresholds.



Aperçu du Projet : Solution D.QOS [Atlas de Couverture]
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Brief Overview : D.QoS mobile application

[Atlas de Couverture]

•The D.QoS mobile application (Delivered Quality of Service) acts as an enabling 
platform for end-users, providing them with valuable data on network 
performance and radio coverage.

•This information allows users to make informed decisions regarding the quality of 
telecommunication services available in their respective municipalities.

•The D-QoS application allows the ARCT to monitor network performance and 
improve customer experience in Burundi. It also facilitates the collection of user 
feedback, which is essential for informed regulatory decisions and the development 
of telecommunications in the country.

•Display of Radio Coverage: Visualisation de la couverture réseau par les utilisateurs.

•Access to QoS Delivered Data: Accès aux données sur la qualité de service fournie par les opérateurs de 
télécommunication.

•Reporting of Quality of Experience (QoE) : Detailed reports on user experience..

•Instant Notifications: Real-time alerts on network events.

•Survey Module (Crowdsourcing): User participation in the evaluation of network quality.

•Scalability : The application's ability to scale and adapt to a growing base of users and data.
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Contexte - Surveillance et Application de la QoS et Couverture Radio
QoS Challenges have been addressed and solutions are given in recommendations as 

seen in ITU-T E.800 Sup 9, ITU-T E.811 and ETSI EG 202 057-3. 

Radio coverage propagation models and prediction methods are given in 
recommendations ITU-R P.1411-12, ITU-R P.2147 and ITU-R P.2108-1

Background - QoS Monitoring & 

Enforcement and Radio Coverage 
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RPM System Overview



Configuration of ARCT Servers - RPM System & 

DQoS (+Coverage Maps)
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• The ARCT's RPM System tool is configured to monitor the Quality of Service 

(QoS) delivered by mobile operators (MNOs) in Burundi. 

• The service quality (QoS) report dashboards can be accessed on the web by 

MNOs as well as by the public via the D.QoS mobile app.



Objectives
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3GPP TS 32.401

Validate the PM files shared by LUMITEL to ensure they meet the required 

3GPP specifications, confirming that all necessary counters (function 

setIDs) for computing high-level KPIs are activated on the network.

Confirm the completeness and accuracy of the topology file, ensuring that 

all required columns are populated. This is essential for generating 

coverage maps and computing KPIs at both the province and commune 

levels.



Validation of PM Files: (Example: HUAWEI LTE PM Files)
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Compliance with 3GPP Standards: The PM files provided in XML format adhere to the 

specifications outlined in 3GPP TS 32.401. LUMITEL shared data covering four hours from 

five eNBs, resulting in a total of 20 PM files. The details of these files are illustrated in the 

screenshot below.

YYYYMMDD =20240501 (1st May 2024)

.HHMM= 0900 (9:00AM start time)

+UTC = Time Zone (Universal Time Cordinated) or GMT +0200 (Burundi)

-HHMM=1000( 10:00 end time)

_enodeBID.xml = 4BM016 (eNB on LUMITEL LTE Network)

Granularity =  .HHMM – HHMM:  0900-1000 = 1H



Validation of PM Files: (Example: HUAWEI LTE PM Files)
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Successful Parsing of PM Data: Due to the files being 3GPP specified, they were successfully 

parsed by the RPM system without any issues. The effectiveness of this process is 

demonstrated in the screenshot below, serving as evidence of the files' compatibility and 

proper integration into the RPM systems.



KPIs
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High-Level QoS KPIs

• High-level key performance indicators intended for audit reports and status reports, based on ITU-T service 

quality evaluation categories, namely: NA (network availability), SA (service accessibility), SR (service 

retainability), and SI (service integrity), monitored by radio access technology (RAT).



PM Files Analysis: (Example: HUAWEI LTE PM Files)

Below is a summary of the ITU-T QoS categories along with their corresponding KPIs:

Network Availability (NA): The key performance indicator for this category is Cell Availability, which 

measures the proportion of time that the cell is available for use.

Over Cells on 01/05/2024

Over eNodeB on 01/05/2024



PM Files Analysis: (Example: HUAWEI LTE PM Files)

Service Accessibility (SA): For this category, the Data Service Access Success Rate is the crucial KPI, 

reflecting the percentage of successful attempts to access the data service.

Over Communes on 01/05/2024

Over eNodeB at 9AM on 01/05/2024



PM Files Analysis: (Example: HUAWEI LTE PM Files)

Service Retainability (SR): The Data Service Drop Rate serves as the primary KPI here, indicating the 

percentage of data sessions that were unexpectedly terminated before completion.

Over PROVINCE  at 9am 01/05/2024

Over eNodeB at 9am 01/05/2024



PM Files Analysis: (Example: HUAWEI LTE PM Files)

Service Integrity (SI): This category is evaluated by the Download and Upload Data Speeds, which 

measure the throughput performance in Mbps.

Over Communes for day 01/05/2024Over Cells at 11am 01/05/2024



PM Files Analysis: (Example: HUAWEI LTE PM Files)

Required List of “functionsetIDs(measInfoId)” to be activated in Huawei 4G XML PM files submitted 

should be:  “152xxx” group.
•Minimum List that MUST be activated 

All KPIs are computed because all function setIds required are activated



Verification of Topology Files Adequacy

The topology data lacked specific details such as TX Power and Antenna Gain, but was still 

sufficient for updating the RPM system with the topology for Commune and Province levels 

using the Burundi geojson file.



Coverage Map Generation

Although the topology data lacked specific details such as TX Power and Antenna Gain. However, for 

accurate coverage mapping, we defaulted to using standard antenna TX power(43dBm) and antenna 

gain(17dBi) values in accordance with ITU-R recommendations, combined with DTM with 5m spatial 

resolution, to generate the coverage maps effectively.

2G

Digital Terrain Model (5m spatial resolution)

2G



Conclusion
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Specification of the FTP server on the 

MNO's premises.

Form Factor 1U—19”

In summary, all PM file samples and Topology Files shared have been validated and are satisfactory for our 

needs. Despite the absence of TX power and antenna gain data, the topology file remains sufficient for 

operational purposes. Moving forward, ARCT expects LUMITEL will continue to update the topology file 

monthly and ensure it is shared.

Next step, we are preparing to deploy a 1U form factor server at LUMITEL OSS premises. This equipment will 

facilitate automatic retrieval of PM files from the OSS, streamlining the QoS monitoring process for ARCT 

Burundi. This setup will ensure that we maintain near- real time network performance monitoring.



ARCT-MNO Connectivity / VPN Connection
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