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1. Executive Summary 

The Independent Communications Authority of South Africa (ICASA) has a mandate to ensure that licensed 

telecommunications operators and service providers provide good quality of service (QoS) to the end users of 

electronic communication services. ICASA contracted ATIO Corporation (Pty) Ltd to conduct quality of service 

measurements on the networks of mobile operators: Cell C, MTN, Telkom and Vodacom. The measurements 

were performed to monitor the performance of data and video services being offered by the mobile operators in 

the selected areas of the Mpumalanga Province.  

The measurements were carried out in the period 30 October to 08 November 2018, covering a total distance 

of over 1500 kilometres.  

This report is structured as follows:  

Section 2 of the report provides an introduction, the purpose of the benchmark and the areas selected for 

testing. 

In Section 3 the report provides quality control measures implemented throughout the testing process and 

selected test cases. The test cases were selected to align with accepted international best practice based on 

the European Telecommunications Standards Institute (ETSI) TS 102 250-2 V2.5.1 standard, which provides 

definitions of QoS parameters and their calculation. The test cases also represent a ómedianô test approach in 

the South African market, given that not all operators follow the identical test and reporting strategy when 

benchmarking their own performance.  

Section 4 provides the customer experience oriented Key Performance Indicators (KPIs) results aggregated 

for the areas tested. The detailed breakdown for each area performance is provided as supporting information 

in the Appendix. All the results were calculated based on the averages of the combined results. 

The Appendix also provides the following supporting information: 

- Performance per area tested. 

- RF measurement maps per area tested 

In summarising the results, Vodacom is leading in most of the KPIs in all tested areas in Mpumalanga. Telkom 

is the least with just 1 KPI. In terms of coverage, Telkom lacks LTE coverage in the following areas: Piet Retief, 

Standerton and Bethal. MTN achieved the best results for both mobile and stationary tests in eMalahleni area. 

Cell C had poor performance results in Standerton for mobile testing and stationary testing in 3G preferred 

scenario.  
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2. Introduction 

ICASAôs mission is to ensure that all South Africans have access to a wide range of high-quality communication 

services at affordable prices1. The Authority ensures the quality of service through its Quality of Service (QoS) 

monitoring activities. In order to monitor mobile data QoS, ICASA contracted ATIO Corporation (Pty) Ltd to 

conduct drive testing in selected areas of Mpumalanga Province namely: eMalahleni, Bethal, Standerton, Piet 

Retief and Lydenburg. 

The purpose of the test campaign and the associated report are as follows: 

1. To provide an objective measure of the quality of service for mobile data services as currently provided 

by the Mobile Network Operators (ñMNOsò) in Mpumalanga which are Cell C, MTN, Telkom and 

Vodacom. 

2. To contribute to ICASA and the MNOs process of defining minimum performance and quality targets, 

as well as measurement and KPI calculation methodologies. 

The QoS monitoring was conducted in the following areas within the District Municipalities; Enhlanzeni, Gert 

Sibande and Nkangala. The areas consist of major towns, townships, farm areas, rural areas, major road 

arteries, economic activity nodes and areas of previous complaints. Figure 1 depicts the routes which were drive 

tested in the Mpumalanga Province. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
1 ICASA Strategic Plan 2016/17 - 2021 

Figure 1. Mpumalanga Province Route Map  
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3. Methodology 

Drive tests were planned to ensure, as far as practicable, that the results adequately reflect the QoS perceived 

by customers for the period under review. The drive tests were designed to be representative of the population 

relative to the traffic of the network. Measurements were scheduled to reflect the traffic variations over the hours 

of a day and the usersô behaviour. 

Data testing set-up consisted of two categories which are 3G Preferred and 4G Preferred for Mobile and 

Stationary testing, each category required one end user device. This set-up results in two user equipment (UEs) 

per operator, resulting in a total of eight UEs in one drive test vehicle. Details of the test case methodology can 

be found on Table 1. 

3G Preferred Scenario - results are based on simulating a user whose device is capable of using only the 

Universal Mobile Telecommunications Service (UMTS) and Global System for Mobile communication (GSM) 

bands and will register on UMTS when available and GSM in the absence of UMTS coverage. 

4G preferred - results are based on a user whose smartphone is Long Term Evolution (LTE) capable. These 

devices will select LTE as the serving technology where available and cascade down to UMTS in the absence 

of LTE and finally select GSM in the absence of UMTS. 



 

 

3.1. Test Cases 

Table 1 shows the sequence of tests within the methodology used for both mobile and stationary tests. The mobile device was always connected to the data 

network (PDP always on/always attached) between the different tests, a 10 seconds pause was inserted to allow the mobile device and the network to release 

any resources used on the previous test.  

Table 1: Test Case Methodology Flow Cycle  

ICASA BENCHMARKING DATA TESTING METHODOLOGY 

Test Number Test Type & Timeout 
Technology 

4G Pref 3G Pref 

PDP always on 

1 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER DOWNLOAD FTP DL (15MB) FTP DL (3MB) 

135s (4G Pref) and 93s (3G Pref) wait 10s wait 10s 

PDP always on 

2 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER UPLOAD FTP UL (5MB) FTP UL (1MB) 

135s (4G Pref) and 93s (3G Pref) wait 10s wait 10s 

PDP always on 

3 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER DOWNLOAD HTTP Get (5MB) HTTP Get (3MB) 

135s (4G Pref) and 93s (3G Pref) wait 10s wait 10s 

PDP always on 

4 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER UPLOAD HTTP Put (3MB) HTTP Put (1MB) 

135s (4G Pref) and 93s (3G Pref) wait 10s wait 10s 

PDP always on 

5 

ICMP PAYLOAD PING 800 BYTES 

ICMP PING 32 BYTES 
Ping (32 bytes) * 5 Ping (32 bytes) * 5 

wait 10s wait 10s 

PDP always on 

6 

ICMP PAYLOAD PING 800 BYTES 

YOUTUBE STREAMING Video: YouTube 60sec Video: YouTube 60sec 

95 seconds wait 10s wait 10s 
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ICASA BENCHMARKING DATA TESTING METHODOLOGY 

Test Number Test Type & Timeout 
Technology 

4G Pref 3G Pref 

PDP always on 

7 

ICMP PAYLOAD PING 800 BYTES 

STATIC WEB BROWSING HTTP Browsing: Kepler HTTP Browsing: Kepler 

45s (3G & 4G Pref) wait 10s wait 10s 

PDP always on 

8 

ICMP PAYLOAD PING 800 BYTES 

LIVE WEB BROWSING NEWS24, GUMTREE & MSN NEWS24, GUMTREE & MSN 

45s (3G & 4G Pref) wait 10s wait 10s 

PDP always on 

9 

ICMP PAYLOAD PING 800 BYTES 

STATIC WEB BROWSING HTTP Browsing: Kepler Mobile HTTP Browsing: Kepler Mobile 

45s (3G & 4G Pref) wait 10s wait 10s 

PDP always on 

10 

ICMP PAYLOAD PING 800 BYTES 

ICMP PING 32 BYTES 
Ping (32 bytes) * 5 - www.google.com Ping (32 bytes) * 5 - www.google.com 

wait 10s wait 10s 

PDP always on 

11 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER ï CAPACITY DOWNLOAD HTTP Get (500MB) - Multiple files HTTP Get (500MB) - Multiple Files 

10s fixed duration wait 10s wait 10s 

PDP always on 

12 

ICMP PAYLOAD PING 800 BYTES 

FILE TRANSFER ï CAPACITY DOWNLOAD HTTP Put (500MB) - Multiple Files HTTP Put (500MB) -Multiple Files 

10s fixed duration wait 10s wait 10s 

http://www.google.com/
http://www.google.com/
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3.2. Equipment test setup and configuration 

3.2.1. System used 

The Test Equipment used was the R&S SwissQual Benchmarker II platform with smartphones  installed 

inside the car using the R&S Phone Mount Walls. 

 

 

 

 

 

 

3.2.2. Device Used 

The Sony XZ Premium Smartphone was selected as the measurement device for Voice and Data 

Services. The device uses the Qualcomm Snapdragon 835 chipset and supports the following 

technologies GSM, WCDMA, LTE & LTE-A. 

 

 

 

3.2.3. Device Specification 

Table 2 depicts device specification. 

Table 2: Device Specification  
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3.3. Route selection 

The QoS benchmark was conducted in Mpumalanga Province and covered the areas listed in Table 3. 

Table 4 provides a breakdown of the distances covered and hours tested.  

Table 3: Areas and Static Points tested  

Areas Tested 

District Test Type Area and Static Tested Dates 

Ehlanzeni Mobile Drive Lydenburg 2018/11/01 

Gert Sibande 

Mobile Drive 

Bethal 2018/11/05 

Piet Retief 2018/11/03 

Standerton 
2018/11/07 

2018/11/08 

Static Point 

Bethal Clinic 2018/11/16 

Ethandakukhanya Community Hall 2018/11/02 

Standerton Public Library 2018/11/17 

Nkangala 

Mobile Drive eMalahleni 2018/10/30 

Static Point 
Kwaguqa Community Hall 2018/10/31 

Tshwane University of Technology (eMalahleni Campus) 2018/10/29 

 

Table 4: Distance and time driven per area  
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3.4. Test Overview 

3.4.1. Measurement Environment 

For this campaign, two main environments based on the ETSI TS 102 250-5 V2.4.2 for measurement 

environments were tested. These tests covered both stationary and mobile user simulations. The 

stationary tests are aligned to category S10 of the specification whilst the drive tests align to categories 

D2, D4 and D5 of the same specification. The data collection environments are explained as follows: 

Mobile Drive Test Scenario ï Category D2, D4, and D5: The purpose of this scenario is to emulate 

a nomadic wireless user in mobile conditions. The location types covered by this test scenario were 

urban areas, rural areas, cities and towns. 

Static Points of Interest (SPOI) Scenario ï Category S10: The purpose of this scenario is to emulate 

an outdoor nomadic wireless user in a non-mobile situation at public points of concentration. These 

location types include shopping centres, municipal buildings, malls, business districts and exhibition 

areas. 

3.4.2. Measurement Environment 

When conducting benchmark testing, it is important to ensure that the test environment functions 

correctly throughout the campaign. The following measures were therefore put in place to ensure 

reliable and objective results: 

¶ Daily integrity checks were performed on the vehicle installation and test equipment operation, 

prior to the commencement of each dayôs test campaign. 

¶ During the mobility test, there were two people in the test vehicle; a driver and technician 

responsible for monitoring the equipment.  

¶ The same equipment was used throughout the campaign. 

¶ Daily checks were performed on the collected test data for validation and checked for any 

abnormalities. 

3.4.3. Test Cases  

Packet switched/Data service benchmark testing is more complex than voice benchmark testing as 

there are many applications running on the data bearer, compared to only one in the case of circuit-

switched (voice). It is therefore common practice to conduct tests using several applications or 

protocols. Table 5 lists the test types used in the benchmark program. These are widely used by 

operators and regulators around the world to measure the basic factors which affect usersô experience 

of data; speed, latency (or response) and content reproduction quality.  



 

 

Table 5: Service Test Case  

Test Case Key Measurements Test Description 

32-byte 
ICMP Ping 

Round trip time or latency, in 

milliseconds 

 

RTT (Round Trip Time) is the time required for a packet to travel from a source to a destination and back. It measures the 

delay on a network at a given time. 

Tests were conducted on two servers:  

1. The server hosted at TERACO (where all MNOs have direct peering access) making this an ñIndependent Serverò  

2. www.google.com. 

HTTP 
Download and upload 

throughput 

The majority of downloading and uploading to the internet is currently done using the HTTP protocol and tests were done to 

test the throughput that users may experience when using these services. The HTTP testing files were downloaded and 

uploaded between the TERACO server and the device to measure the throughput performance. 

Capacity 

1. HTTP (500MB) - Multiple 

files 

2. Capacity Download and 

Capacity Upload 

throughput speeds are 

measured 

 

1. Reference files are downloaded simultaneously from the test server to the userôs device to measure capacity download 

throughput, using the HTTP ógetô command.  

2. Reference files are uploaded simultaneously from the userôs device to the test server to measure capacity upload 

throughput, using the HTTP óputô command.   

FTP 

File transfer throughput, in 

Kbps 

 

Download and upload 

throughput speeds are 

measured 

A reference file is downloaded from the test server to the userôsô device to measure download throughput, using the FTP ógetô 

command and FTP protocol.  

A reference file is uploaded from the userôs device to the test server to measure upload throughput, using the FTP óputô 

command and FTP protocol.   

Throughput is the rate at which data is transferred from the server to the user or vice versa and is measured in Kbps. The 

throughput speed varies in any data transfer session. 

http://www.google.com/
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Test Case Key Measurements Test Description 

Browser 

Web browsing session time 

(page loading) ï measured for 

both HTTP and HTTPS 

protocols 

 

 

This test case is associated with web page download or browsing. Customer experience in this environment is difficult to 

measure due to the dynamic nature of web pages, which carry dynamic content. In accordance with common international 

best practice, two tests types were carried out to measure the page loading time and were as follows:  

1. Testing of the ETSI Kepler reference page hosted on a server at TERACO, with static fixed size content. This allows 

repeatable test and measurement. The test server is configured in an HTML web page format, to test throughput as 

well as the time it takes for the page to display on the userôs device. This page provides both a mobile version as well 

as a standard desktop version and both pages were tested. 

2. International and Local websites were also used to test HTTP and HTTPS performance from live websites with 

dynamic content with the following being selected;  

o MSN.com ï HTTPS Protocol 

o News24.com ï HTTPS Protocol 

o Gumtree.co.za ï HTTPS Protocol 

NB: For the dynamic websites the content can vary throughout the day and hence the values are to be used as an indication 

of possible performance 

YouTube 

1. Video Average Resolution 

2. ETSI YouTube Video Play 

Start 

3. Integrity - Video Stream 

Visual Quality (Average 

over the stream) 

4. Overall Access Success 

Ratio 

5. YouTube Number of 

Freezingôs 

YouTube is the most popular video-sharing service on the mobile internet platform and is therefore commonly used as the 

reference test by MNOs for video experience. Testing involves repeated downloading and playback of a known video clip. 

The clip selected was 60 seconds long.    (https://www.youtube.com/watch?v=mRUMsvWlJOQ). 

The YouTube test was aimed at measuring the following elements that make up the customer experience: 

1. How long does a subscriber wait before a video starts playing on their device? 

2. At what resolution was the Video clip delivered to the user. 

3. What would be the average perceived Video quality for the test 

4. The overall access success ratio per operator is the percentage of successful attempts to overall attempts. 

5. YouTube number of Freezing shows the total number of freezing we experienced whilst streaming our Video clip. 

https://www.youtube.com/watch?v=mRUMsvWlJOQ


 

 

4. Overall Results 

This section provides a summary of the mobile operatorôs performance results based on the drive test route in 

the following test areas: eMalahleni, Lydenburg, Standerton, Bethal and Piet Retief. 

4.1. Mobile Drive Test Results 

4.1.1. 3G Preferred Summary Results 

Table 6 shows summary results obtained per KPI for 3G Preferred testing. 

Table 6: 3G Preferred Mobile Drive Test Summary Results  

 

In Table 6, the values in the green blocks indicate which operator is leading in that KPI. Vodacom led in 18 of 

the KPIs, followed by Cell C which led in 3 and Telkom led in 2 KPIs.  
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4.1.1.1. 3G Preferred File Transfer Results 

Figure 2 provides a graphical view of the download file transfer results obtained in Table 6 and incorporates the 

maximum and average values achieved by each operator per KPI. 

 

Figure 2. 3G Preferred  File Transfer  Download results (kbps)  

Results in Figure 2 shows that MTN achieved the highest results for HTTP Download and FTP download 

maximum throughput. Telkom achieved the highest results for HTTP Capacity Download maximum throughput. 

Vodacom led in HTTP Download, HTTP Capacity Download and FTP Download average throughput. 

 

Figure 3. 3G Preferred File Transfer Upload results  (kbps)  

Results in Figure 3 show that Vodacom achieved the highest results for HTTP Upload maximum throughput. 

Vodacom and MTN were tied in achieving the highest results for HTTP Capacity Upload maximum throughput. 

MTN achieved the highest results for FTP Upload maximum throughput. Vodacom led in HTTP Upload, HTTP 

Capacity Upload and FTP Upload average throughput.  
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4.1.1.2. 3G Preferred YouTube Results  

 

Figure 4. 3G Preferred YouTube results  

Figure 4 shows that Vodacom achieved the best results for YouTube Success ratio, YouTube Access time, and 

overall best video quality. Telkom had best average video resolution. 

4.1.1.3. 3G Preferred Web Browsing Results  

 

Figure 5. 3G Preferred Web Browsing Results  

Results in Figure 5 depict web browsing time for HTTP and HTTPS protocols. Vodacom achieved the fastest 

browsing time for both HTTP and HTTPS protocols. 
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Figure 6. 3G Preferred HTTP Web browsing per URL Results  

Figure 6 shows that Vodacom achieved the fastest browsing time for HTTP Kepler and HTTP mobile Kepler.  

 

Figure 7. 3G Preferred HTTPS Web Browsing per URL Results  

Figure 7 shows that Vodacom achieved fastest browsing time for HTTPS Kepler and HTTPS mobile Kepler 

whilst Cell C had the fastest browsing time for Gumtree and News24 websites. Telkom had the fastest browsing 

time for the MSN website. 
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4.1.1.4. 3G Preferred Ping Results  

 

Figure 8. 3G Preferred Average Ping Results  

Figure 8 shows that Vodacom achieved the lowest overall latency for ping tests, followed by Cell C, MTN and 

Telkom in ascending order. 

 

Figure 9. 3G Preferred Average Ping per URL Results  

Figure 9 shows that Cell C had the lowest latency for ping tests to the Google server and Vodacom had the 

lowest latency results for the server at TERACO.  
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4.1.2. 4G Preferred Summary Results 

Table 7 shows summary results obtained per KPI for 4G Preferred testing. 

Table 7: 4G Preferred Mobile Drive Test  Results  

 

In Table 7, the values in the green blocks indicate which operator is leading in that KPI. Vodacom led in 20 of 

the KPIs, followed by MTN in 2, whilst Cell C was best in one KPI. 
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4.1.2.1. 4G Preferred File Transfer Results 

Figure 10 below provides a graphical view of the results obtained in Table 7 and incorporates the maximum and 

average values achieved by each operator per KPI. 

 

Figure 10. 4G Preferred File Transfer Download Results  

Figure 10 shows that MTN achieved the highest results for HTTP Download and HTTP Capacity download 

maximum throughput. Vodacom achieved the highest results for FTP Download maximum throughput. 

Vodacom led in HTTP Download, HTTP Capacity Download and FTP Download average throughput. 

 

Figure 11. 4G Preferred File Transfer Upload Results  

Figure 11 shows that MTN achieved the highest results for HTTP Upload, HTTP Capacity Upload and FTP 

Upload maximum throughput. Vodacom led in HTTP Upload and FTP Upload average throughput. MTN led in 

HTTP Capacity Upload average throughput. 
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4.1.2.2. 4G Preferred YouTube Results 

 

Figure 12. 4G Preferred YouTube Results  

Figure 12 shows Vodacom achieved the best YouTube success ratio, YouTube access time, Average resolution 

and overall best video quality. 

4.1.2.3. 4G Preferred Web Browsing Results  

 

Figure 13. 4G Preferred Web Browsing  

Figure 13 depicts that Vodacom achieved the fastest Web Browsing time for both HTTP and HTTPS protocols.  
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Figure 14. 4G Preferred HTTP Web Browsing per URL Results  

Figure 14 shows that Vodacom achieved fastest browsing time for the HTTP Kepler and HTTP Mobile Kepler 

pages.  

 

Figure 15. 4G Preferred HTTPS Web Browsing per URL Results  

Figure 15 shows that Vodacom achieved fastest browsing time for the HTTPS Kepler, HTTPS Mobile Kepler, 

MSN and News24 websites. MTN had the fastest browsing time for the Gumtree website. 
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4.1.2.4. 4G Preferred Ping Results 

 

Figure 16 - 4G Preferred Average Ping Result  

Figure 16 shows that Vodacom achieved the best latency results.  

 

Figure 17. 4G Preferred Average Ping Result  

Figure 17 shows that Cell C had the lowest latency for ping tests to the Google server and Vodacom had the 

lowest latency for ping test to the server based at TERACO.  

  



                                                                

 
 

 

32 | P a g e  
 

4.2. Stationary Results  

4.2.1. 3G Preferred Summary Results 

Table 8 shows summary results obtained per KPI for stationary 3G Preferred testing. 

Table 8: 3G Preferred Stationary Test Summary Results  

 

In Table 8, the values in the green blocks indicate which operator is leading in that KPI. Vodacom led in 18 of 

the KPIs, followed by MTN in 7 of the KPIs whilst Telkom was best in 1 KPI. 
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4.2.1.1. 3G Preferred Stationary File Transfer Results  

The following charts provide a graphical view of the results obtained/highlighted in Table 8 and incorporates the 

maximum throughputs achieved.  

 

Figure 18. 3G Preferred File Transfer Download Throughput Results  

Figure 18 shows that Vodacom achieved the highest results for all the values, namely; HTTP Download, HTTP 

Capacity Download and FTP download maximum throughputs and the average throughput values for HTTP 

Download, HTTP Capacity Download and FTP Download.   

 

Figure 19. 3G Preferred File Transfer Upload Throughput Results  

Figure 19 shows that Vodacom achieved the highest results for HTTP Upload maximum throughput, HTTP 

Capacity Upload maximum throughput, HTTP Upload, HTTP Capacity Upload and FTP Upload average 

throughputs whilst MTN achieved highest results for FTP Upload max throughput.  
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4.2.1.2. 3G Preferred Stationary YouTube Results  

 

Figure 20. 3G Preferred YouTube Visual Quality Results  

Figure 20 shows MTN, Vodacom and Telkom achieved 100% in YouTube success ratio with Vodacom also 

achieving the best access time and MTN achieving the highest average resolution and best video quality. 

4.2.1.3. 3G Preferred Stationary Web Browsing Results  

 

Figure 21. 3G Preferred Web Browsing Results  
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Figure 21 show that Vodacom achieved the fastest browsing time for HTTP whilst MTN achieved fastest 

browsing time for HTTPS. 

 

Figure 22. 3G Preferred HTTP Web Browsing per URL Results  

Figure 22 shows Vodacom achieved fastest browsing time for HTTP Kepler and HTTP Mobile Kepler. 

 

Figure 23. 3G Preferred HTTPS Web Browsing per URL Results  

Figure 23 Shows Vodacom achieved fastest browsing time for HTTPS Kepler, HTTPS mobile Kepler, and 

News24 Website. MTN had the fastest browsing time for Gumtree and MSN Websites.  
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4.2.1.4. 3G Preferred Stationary Ping Results  

 

Figure 24. 3G Preferred Average Ping Results  

Figure 24 shows that Vodacom achieved the lowest latency for ping testing. 

  

 

Figure 25. 3G Preferred Average Ping per URL Results  

Figure 25 shows Vodacom had the lowest latency for ping testing to both the Google and TERACO servers.  
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4.2.2. 4G Preferred Summary Results  

Table 9 shows summary results obtained per KPI for stationary 4G Preferred testing. 

Table 9: 4G Preferred Stationary Drive Test Results  

 

In Table 9, the values in the green blocks indicate which operator is leading in that KPI. Vodacom led in 14 of 

the KPIs, followed by MTN in 8 of the KPIs whilst Cell C was best in 3 KPIs. Telkom was best in 1 KPI. 
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4.2.2.1. 4G Preferred Stationary File Transfer Results  

The following charts provide a graphical view of the results obtained/highlighted in Table 9. 

 

Figure 26. 4G Preferred File Transfer Download Throughput Results  

Figure 26 shows that MTN achieved the highest results for HTTP Download, HTTP Capacity download and FTP 

Download maximum throughput. Vodacom led in HTTP Download, HTTP Capacity Download and FTP 

Download average throughput. 

 

Figure 27. 4G Preferred File Transfer Upload Throughput Results  

Figure 27 shows that MTN achieved the highest results for HTTP Upload, HTTP Capacity Upload and FTP 

Upload max throughput. Vodacom led in HTTP Upload and FTP Upload average throughput. MTN led in HTTP 

Capacity Upload average throughput. 
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4.2.2.2. 4G Preferred Stationary YouTube Results  

 

Figure 28. 4G Preferred YouTube Results  

Figure 28 shows MTN, Vodacom and Telkom achieved 100% in YouTube success ratio. MTN achieved best 

results for access time. Vodacom achieved highest average resolution and best results for overall video quality.   

4.2.2.3. 4G Preferred Stationary Web Browsing Results  

 

Figure 29. 4G Preferred Web Browsing Results  

Figure 29 depicts MTN achieved fastest browsing time in both HTTP browser and HTTPS browser applications.  
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Figure 30. 4G Preferred HTTP Web Browsing per URL Results  

Figure 30 shows MTN achieved fastest browsing time for HTTP Kepler. Vodacom achieved fastest browsing 

time for HTTP mobile Kepler.  

 

Figure 31. 3G Preferred HTTPS Web Browsing per URL Results  

Figure 31 shows that Cell C achieved the fastest browsing time for the HTTPS mobile Kepler, MSN and News24 

websites whilst Vodacom achieved the fastest time for HTTPS Kepler and MTN had the fastest browsing time 

for the Gumtree website. 
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4.2.2.4. 4G Preferred Stationary Ping Results  

 

Figure 32. 4G Preferred Average Ping Results  

Figure 32 shows that Vodacom achieved the lowest latency for the ping tests. 

 

Figure 33. 4G Preferred Average Ping per URL Results  

Figure 33 shows Vodacom had the lowest latency for ping tests to both the Google and TERACO servers. 
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4.3. Signal Strength  

4.3.1. Signal Strength Breakdown 

Table 10 list the parameters defined by the 3GPP standards to measure signal strength and signal quality in 

the cellular network industry. The test devices are configured in ó3G Preferredô and ó4G Preferredô modes.  

Table 10: Signal Strength Explanation  

Technology 
Signal Strength Signal Quality 

Metric Comment Metric Comment 

LTE RSRP 

Average LTE signal level [dBm] for 

best-measured LTE serving cell. 

High negative value represents 

poor signal strength (e.g. -130) 

and low negative value represents 

good signal strength (e.g. -85). 

SINR 

Average LTE signal quality [dB] 

for best-measured LTE serving 

cell. A high positive value 

represents good signal quality 

(e.g. 20) and a low negative value 

represents poor signal quality 

(e.g. <0). 

3G RSCP 

Average 3G signal level [dBm] for 

the best measured 3G serving cell. 

High negative value represents 

poor signal strength (e.g. -130) 

and low negative value represents 

good signal strength (e.g. -85). 

EcNo 

Average 3G signal quality [dB] for 

the best measured 3G serving 

cell. High negative value 

represents bad/poor EcNo (e.g. -

18) and low negative value 

represents good EcNo (e.g. -8). 

2G RxLev 

Average 2G signal level [dBm] for 

the best measured 2G serving cell. 

A high negative value represents 

poor signal strength (e.g. -130) 

and a low negative value 

represents good signal strength 

(e.g. -85) 

RxQual 

Average 2G signal quality 

measured with a numeric scale 

for the best-measured 2G serving 

cell. A high positive value 

represents poor quality (e.g. 7) 

and a low positive value 

represents good quality (e.g. 0) 

 

4.3.2. Overall RF Signal Levels  

Table 11 shows technology distribution per operator. GSM or 2G samples are limited to only areas that had no 

3G coverage in both test scenarios.   

Table 11: Technology Coverage Footprints  
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Table 12 depicts coverage levels. It must be noted that all the levels in the tables below are limited to the areas 

where that technology/ technologies were available. Cell C had the best LTE signal level while MTN had the 

best signal levels for 3G. Vodacom had the best signal quality on 3G and Telkom had the best signal quality on 

LTE. 

Table 12: Signal Level & Quality Reference Information  

LTE Coverage  

 

3G Coverage  
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5. Conclusion  

This section provides the summary and key findings of all measurements. The results illustrate a snapshot of 

the mobile network performance and customer experience within the measured time and location. The results 

indicate that the end-userôs quality of service and operatorsô network performance varies significantly per area 

tested as well as different KPIs tested.  

As we benchmark the mobile network operators, Vodacom is leading in most of the KPIs in the respective areas. 

The results also show that Telkom did not have LTE coverage in the following areas: Piet Retief, Standerton 

and very few samples in Bethal. MTN achieved the best results for both mobile and stationary tests in eMalahleni 

area only for 4G preferred scenario. Cell C had poor results in Standerton for mobile testing and stationary 

testing in 3G preferred scenario. 



 

 

6. Appendix 1 ï Performance per Area  

6.1. 3G Preferred Mobile Test Results  

6.1.1. 3G Preferred Average Throughput  

Table 13: 3G Preferred Average Throughput per Area  
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6.1.2. 3G Preferred Web Page Time 

Table 14: 3G Preferred Webpage download time per area  
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Table 15: 3G Preferred HTTPS Webpage download time  per area  
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6.1.3. 3G Preferred YouTube Results  

Table 16: 3G Preferred YouTube Success ratio results per area  

 

Table 17: 3G Preferred YouTube MOS Quality results per area  

 

Table 18: 3G Preferred YouTube Access time results per area  
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Table 19: 3G Preferred YouTube Video resolution results  

 

6.1.4. 3G Preferred Ping/RTT Results  

Table 20: 3G Preferred Ping/RTT per area  
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6.2. 4G Preferred Mobile Test Results  

6.2.1. 4G Preferred Average Throughput 

Table 21: 4G Preferred Average throughput per area  
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6.2.2. 4G Preferred Web Page Time 

Table 22: 4G Preferred HTTP Webpage download time  per area  

 

Table 23: 4G Preferred HTTPS Webpage download time  per area  
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6.2.3. 4G Preferred YouTube Results  

Table 24: 4G Preferred  YouTube results per area  

 

Table 25: 4G Preferred YouTube MOS quality results per area  

 

Table 26: 4G Preferred YouTube Access time results per area  
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Table 27: 4G Preferred YouTube v ideo resolution results  

 

6.2.4. 4G Preferred Ping Results  

Table 28: 4G Preferred Ping/RTT per area  
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6.2.5. 3G & 4G Preferred Mobile Drive Statistical Counts  

Table 29: 3G & 4G Preferred Mobile Counts  
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6.3. 3G Stationary Test Results  

6.3.1. 3G Preferred Throughput  

Table 30: 3G Preferred Throughput per area  
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6.3.2. 3G Preferred Web Page Time  

Table 31: 3G Preferred HTTP web page time results  

 

Table 32: 3G Preferred HTTPS web page time results  
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6.3.3. 3G Preferred YouTube Results  

Table 33: 3G Preferred YouTube Success ratio results  

 

Table 34: 3G Preferred YouTube MOS quality results  

 

Table 35: 3G Preferred YouTube access time results  
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Table 36: 3G Preferred YouTube Video resolution results  

 

6.3.4. 3G Preferred Ping/RTT Results  

Table 37: 3G Preferred Ping/RTT results  
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6.4. 4G Stationary Test Results  

6.4.1. 4G Preferred Throughput  

Table 38: 4G Preferred Throughput per area  
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6.4.2. 4G Preferred Web Page Time  

Table 39: 4G Preferred HTTP Web page Download time results  

 

Table 40: 4G Preferred HTTPS Web page download time results  
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6.4.3. 4G Preferred YouTube Results  

Table 41: 4G Preferred YouTube Results  

 

Table 42: 4G Preferred YouTube MOS quality results  

 

Table 43: 4G Preferred YouTube Access time results  
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Table 44: 4G Preferred YouTube video resolution results  

 

 

6.4.4. 4G Preferred Ping/RTT Results  

Table 45: 4G Preferred Ping/RTT results per are a 
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6.4.5. 3G & 4G Preferred Mobile Drive Statistical Counts  

Table 46: 3G & 4G Preferred Stationary count  
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7. Appendix 2 ï RF Measurements per Area 

7.1. 3G Signal Plots  

7.1.1. eMalahleni 

7.1.1.1. Data Technology  

 

Figure 34. eMalahleni data technology  
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7.1.1.2. EcNo  

 

Figure 35. eMalahleni EcNo  
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7.1.1.3. RSCP  

 

Figure 36. eMalahleni RSCP  
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7.1.2. Lydenburg  

7.1.2.1. Data Technology  

 

Figure 37. Lydenburg data technology  
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7.1.2.2. EcNo 

 

Figure 38. Lydenburg EcNo  
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7.1.2.3. RSCP 

 

Figure 39. Lydenburg  RSCP 

 

7.1.3. Piet Retief  
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7.1.3.1. Data Technology  

 

Figure 40. Piet Retief  data technology  

 

7.1.3.2. EcNo  



                                                                

 
 

 

71 | P a g e  
 

 

Figure 41. Piet Retief EcNo  

 

7.1.3.3. RSCP  
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Figure 42. Piet Retief data RSCP  

 

7.1.4. Bethal  

7.1.4.1. Data Technology 
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Figure 43. Bethal data technology  

7.1.4.2. EcNo  
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Figure 44. Bethal EcNo  

 

 

7.1.4.3. RSCP  
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Figure 45. Bethal RSCP  

 

 

7.1.5. Standerton 
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7.1.5.1. Data Technology  

 

Figure 46. Standerton data technology  

 

7.1.5.2. EcNo  
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Figure 47. Standerton EcNo  

 

 

7.1.5.3. RSCP 
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Figure 48. Standert on RSCP 
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7.2. 4G Signal Plots  

7.2.1. eMalahleni  

7.2.1.1. Data Technology  

 

Figure 49. 4G eMalahleni data technology  
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7.2.1.2. RSRP  

 

Figure 50. eMalahleni RSRP  
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7.2.1.3. SINR 

 

Figure 51. eMalahleni SINR  
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7.2.2. Lydenburg  

7.2.2.1. Data Technology  

 

Figure 52. 4G Lydenburg data technology  
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7.2.2.2. RSRP 

 

Figure 53. Lydenburg RSRP  
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7.2.2.3. SINR  

 

Figure 54. Lydenburg SINR  
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7.2.3. Piet Retief  

7.2.3.1. Data Technology  

 

Figure 55. 4G Piet Retief data technology  
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7.2.3.2. RSRP 

 

Figure 56. Piet Retief RSRP  

 

 



                                                                

 
 

 

87 | P a g e  
 

7.2.3.3. SINR  

 

Figure 57. Piet Retief SINR  
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7.2.4. Bethal  

7.2.4.1. Data technology  

 

Figure 58. 4G Bethal data technology  

 












