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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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RPM System [QoS Monitoring and Enforcement]

•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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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
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•Regulators’ (QoS) Performance Management System is the novel NMS solution that 
handles the task of interfacing all the operators’/service providers’ network monitoring 
systems, collect perfomance data records and create KPI reports that renders a given
network performance against published benchmarks.
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RPM System Overview



RPM system Benefits – Huge Capacity
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A huge history of data

• One week for hourly values,

• 6 months for daily values and for day BH values,

• 1 year for weekly values,

• 5 years for monthly values.

Network coverage through one server

• Around 10 000 cells,

• 1000 values (counters and KPIs).

Sharing the RPM system data enterprise-wide

• Up to 25 simultaneous connections to RPM system Web server
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Enlarge your vision

• Get an overall view of network and services performance.

• Bring KPI trends, variations, deviations or drifts to light.

Save time

• A continuous follow up of network performance without any human 

intervention.

• Get smart directions for investigations.

A help in decision making

• Align the network path and the QoS with your strategic regulatory 

goals.

Enhance your power

• Select/Benchmark mobile operators with a fair and impartial reference.

RPM System benefits (cont’d)



RPM system Solution:  Product range
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RPM system

(QoS NMS)

D.QoS

(Atlas de Couverture)



RPM system solution
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La Solution RPM system: 

Caractéristiques principales
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Commune

MSC

Regulatory Performance Management System (RPM system) provides the 
following services:

• Trending of the network performance over the time,

• Aggregation from a cell view to a consolidated view (per network 
element, municipality, province or network)

• Centralization and long term storage of information,

• Alarm generation,

• Reporting.



The connectivity of the RPM system with the OSS of MNOs.
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•All events (FCAPS management files) on the network are recorded and saved 

on the OSSFTP storage servers.



COLLECTION OF PM FILES (Passively)
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•Regulators are only interested in PM files. An FTP server can be 
configured securely to automatically retrieve passively PM files from the 

MNO’s OSS FTP storage servers.

•© PNI confidentiel
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Overview of the statistic processing



RPM system Benefits

A centralized and scalable architecture
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Performance
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RPM system
administration
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(RPM system)
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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.



Connectivité ARCT - MNO
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•Objectives

• Availability of PM files as at when due

• Automatic Hourly/Daily/weekly PM File collection.

•Methodology

• VPN Connection over Internet

• SFTP Connection



ARCT-MNO Connectivity / VPN Connection
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• Automatic collection of hourly PM files through custom shell scripts at a set frequency.
• Less human intervention, thus less risk of PM file corruption.
• Minimum required bandwidth of 2 Mbps.

ARCT-MNO Connectivity / VPN Connection
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DELL Advanced PowerEdge Rack server
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Specification of the FTP server on the MNO's premises.

Form Factor 1U—19”

• Built to Optimize Performance

• For storing PM files of MNOs



Collection of PM files:

Availability & KPIs
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Availability

• PM files must be available on the source site/folder as they are generated and become available from 

the operator.

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).
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Les DONNÉES REQUISES de tous les 

opérateurs de réseau mobile au Burundi

1. PM files for QoS Monitoring and enforcement on cell levels.

2. Topology files (information on the site with azimuth and GPS coordinates) for QoS monitoring 

at the provincial and communal levels and antenna parameters for coverage prediction.

1. PM files hourly preferable for near real time monitoring.

2. Twice a month preferably[first and last week of  the month].

•Frequency of update
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Topology Template Headers

2G

3G

4G
Huawei

Ericsson or Nokia

Frequency of  Topology file updates should be twice per month or on demand.



The KPI formula and related counters will be communicated  to the 

MNOs for review

The KPI formulas implemented in the RPM system are derived from 

3GPP definitions, and the counters are specific to each vendor, 

adhering to the ITU/ETSI TS 132 410 standards for network audits.

RPM system also has CO-OP KPI formulas that ARCT might employ for 

benchmarking purposes in compliance with  3GPP TR 32.814 which 

have been superseded by ETSI TR 103 559 (08/2019)

KPI: Formula et Counters
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ETSI/3GPP TS Formula VS Ericsson Formula
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CO-OP Formula VS 3GPP/ETSI TS Formula

Since August 2019, the ETSI TR 103 559 standard has been the benchmark for MNO 
performance, covering RAT from 2G to 5G, according to ITU-T QoS categories: 
NA, SA, SR, and SI.



Format correct des fichiers 3GPP PM -

Nomenclature
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Based on the vendor, PM files export format could be: 

ASN.1, CSV, TXT, or XML (3GPP TS 32.401 )

For HUAWEI , PM files could be exported in XML or CSV format

OSS Path    …/NBI_PM/pmneexport/neexport_YYYYMMDD (Default)

XML
• Correct naming convention for XML PM file for compatibility with RPM system and in 

tandem with 3GPP TS 32.432

AYYYYMMDD.HHMM+UTC-HHMM+UTC_enodeBID.xml 

AYYYYMMDD.HHMM+UTC-HHMM+UTC_RNCidRNC.xml 

AYYYYMMDD.HHMM+UTC-HHMM+UTC_BSCIDBSC.xml

4G (1H)

3G (30min/1H) 

2G (1H)

Ex. A20220831.0000+0200-0100+0200_Aaron Metal Works.xml 4G 

A20220831.0000+0200-0100+0200_FTRNC02.xml 3G 

A20181003.1000+0200-1100+0200_FTBSC03.xml 2G

• Granularity for 2G , 3G and 4G should not exceed 60min.



Format correct des fichiers 3GPP PM -

Nomenclature
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• For HUAWEI , PM files could be exported in XML or CSV format

OSS Path    …opt\oss\server\var\fileint\pm\pmexport_YYYMMDD/ (Default)

•CSV

• Correct naming convention for CSV PM file for compatibility with RPM system and 

in tandem with 3GPP TS 32.432

•pmresult_<functionset_ID>_<granularity>_<start datetime(yyyymmddhhmm>_<enddatetime(yyyymmddhhmm>.csv

• ex. pmresult_1275072528_60_201901140900_201901141000.csv 2G (1H)

pmresult_67109391_30_201901140930_201901141000.csv 3G(30 min)

pmresult_1526726657_60_201901140930_201901141000.csv 4G (1H)

Where File_ID 2G 127XXX

3G 671XXX

4G 152XXX

•Granularity for 2G and 4G should be 60min where as 3G should be 30min
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Erreurs courantes dans la mise à disposition 

des PM Files - Structure

UTRAN (3G) :

• Problème dans la structure du contenu lors de l’export

•NE=263_20161122162903-1526726662-1

•NodeB 1 •File ID 1

•File ID 2

•Day1 24H

•Day2 24H

• Non "OK »et no <end date><end time> dans la dénomination, ce qui ne respecte pas 3GPP 
TS 32.432 qui spécifie clairement qu’il doit y avoir une heure de début et une heure de fin 

dans la dénomination du fichier PM File.

•Day 1 24H •File ID 1/H

•File ID1/H+1

•nodeB 1

•nodeB 2

•pmresult_1526726660_60_201203301500_201203301600
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Erreurs courantes dans la mise à disposition 

des PM Files - Dénomination

UTRAN (3G) :

Problèmes liés à un mauvais format de nommage lors de l’extract de ces fichiers PM. 

•NE=263_20161122162903-1526726662-1

•NE=263_20161122162903-1526726685-1

Le format correct de dénomination des fichiers PM compatible avec RPM System et en 

corrélation avec 3GPP TS 32.432

pmresult_<file_ID>_<granularity>_<start datetime(yyyymmddhhmm>_<enddatetime(yyyymmddhhmm>.csv

ex. pmresult_1526726685_60_201203302300_201203310000                
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Required List of “functionsetIDs(measInfoId)” to be activated in Huawei 4G XML PM

files submitted should be:  “152xxx” group.

Function Set IDs in PM files submitted - Content

•Minimum List that MUST be activated 



Format correct des fichiers 3GPP PM -

Nomenclature
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Based on the vendor, PM files export format could be: 

ASN.1, CSV, TXT, or XML (3GPP TS 32.401 )

For NOKIA , PM files could be exported in XML

OSS Path    /var/opt/nokia/oss/global/mediation/north/pm/export/ (Default)

XML
• Correct naming convention for XML PM file for compatibility with RPM system

•3G WCEL

•4G MRBTS, LNBTS

•2G BTS, MRBTS

•Granularity for Nokia PM Files are usually 15 min



Screenshot Examples Huawei XML
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Screenshot Examples Huawei CSV
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Screenshot Examples Nokia XML
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