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I Disclaimer

This study is published in accordance with Articles 3(b)(1), 3(c)(2), 3(c)(4) and Article 54 of the
Telecommunications Law. The purpose of this study is to monitor and benchmark quality levels offered by
Fixed Broadband Service Providers and Mobile Network Operators in the Kingdom of Bahrain. This
independent study was conducted while taking into consideration the end-user experience by Ascom Network
Testing and does not represent any views of the Telecommunications Regulatory Authority of the Kingdom
of Bahrain (ATRAO0)

The data does not allow for direct comparisons to be made between each operator. It does however provide
a view of how the overall performance in the Kingdom has changed over recent years. The data is derived
from simulated tests placed on each network during the period mentioned in the introductions section of the
report, which presents how the services performance varies and allows for comparisons between each
operator to be made. This document does not however constitute commercial, legal or other advice however
so described. The TRA excludes any warranty and, or liability, expressed or implied, as to the quality,
completeness, adequacy and accuracy of the information, statements and statistics contained within this
document. This document is a study and it is a non-binding document. It has no legal effect. This document
does not represent an official position of the TRA, but is intended to stimulate debate in the part of
stakeholders and public. It does not prejudice the form or content of any future proposal by the TRA.

The TRA reserves the right to change and update the information, statements and statistics provided in this
document at its discretion and without prior notification and assumes no obligation to update the document
on the basis of suggestions, comments and/or queries made by third parties.

The TRA assumes no responsibility for any consequences that may arise in the absence of such changes
and/or updates.

To the fullest extent permitted by law, neither the TRA or any of its officers however so described or agents
will assume responsibility and/or liability for any loss or damage, including losses or damages such as loss
of goodwill, income, profit or opportunity, or any other claim of third parties, arising from or related to the use
of the content of this document.

This publication or parts thereof may only be reproduced or copied with the prior written permission from
TRA.
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1. INTRODUCTION

e
l MEASUREMENT METHOD OVERVIEW

The objective of measuring the performance of broadband and mobile internet is to
facilitate clear understanding by consumers of the service quality in the Bahraini
market. TRA has implemented a monitoring solution utilizing several probes across
the Kingdom@ regions that are deployed to simulate and collect samples of the
customer experience. These probes conduct continuous tests of various services in
order to enable the measurement of service quality around the clock, thus reflecting
user experience for each Internet Service Provider (ISP) and Mobile Network
Operator (MNO).

The test results are propagated to a backend server for analysis and reporting on a
real time portal, making it possible to compare the performance of several internet
and mobile service packages.

Each testing location contains two testing probes, a fixed probe and a mobile probe.
The fixed probe measures different internet packages from different ISPs for
Broadband Internet Services, while the mobile probe measures MNO voice and data
services from a stationary prospective to purely focus on the quality of each service
offered.

The Mobile probes simulates a customer experience from a stationary point of view
for Mobile Services. The Stationary Mobile Testing Results presented in this report
should not be confused with the results presented in the Annual QoS Mobile Audit
Reports, which the Authority publishes on Annual basis after conducting a Drive Test
Audit benchmarking campaign across the kingdom.

An overview of the technical solution deployed to collect these results is presented in
Figure 1.

This report is based on data collected between Oct 1st, 2015 and Dec 31st, 2015,
which has been averaged according to the hours of the day. Tested parameters are:
HTTP, Ping, DNS and some applications like Facebook, Twitter & YouTube.

The Testing Lines package used are detailed in the Table in Annex1 for the purpose

of reference; these packages have been selected to benchmark similar service
offerings from the different operators in the market.
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Figure 1: Overview of the Technical Solution

w WHATO6S NEW TO THI

1 Mobile voice and data testing.
1 Over The Top (OTT) content testing.
1 Comprehensive business broadband.

Anqanas

/ NOTICABLE EVENTS

1 Average HTTP download speed for Residential packages
were noticed to be approximately 10.8 Mbps.

Average DNS resolution time reached 1.7 seconds, and
Average Latency is at 265 milliseconds.

=a =4
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2. FIXED BROADBAND INTERNET TESTING
RESIDENTIAL SERVICES

6 ASCOM NETWORK TESTING - EVOLVING NETWORKS. TRUSTED SOLUTINOS Broadband QoS Report i Q4 2015



:. ascom

[ A U PU £ TN

7

Telecommunications Regulatory Authority

2.1 HTTP DOWNLOAD SPEED FOR RESIDENTIAL PACKAGES

Testing HTTP download speed depends on various variables in the network that could impact the
download performance. Following data is the result of downloading a file available on the same
pr o v imtearkda-net).

HTTP DOWNLOAD - RESIDENTIAL
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Time

HTTP Download Speed - Chart View (Mbps)

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00  16:00 20:.00 22:00
Etisalcom ADSL Residential 6.33 1.86
MenaTelcom WiMax Residential ~ 7.87 8.08
Batelco ADSL Residential 7.02 7.04
MenaTelcom LTE Residential 21.01 20.94

Zain WiMAX Residential 1.66 1.72
VIVA LTE Residential 28.89 19.83
Zain LTE Residential 11.41 7.08
Industry Average 12.03 9.51

HTTP Download Speed - Summary Table (Mbps)

‘ HIGHLIGHTS

1 Industry Average HTTP download speed of 10.8 Mbps has been recorded.
1 Higher HTTP download value indicates higher downlink internet speed.

ASCOM NETWORK TESTING - EVOLVING NETWORKS. TRUSTED SOLUTINOS Broadband QoS Report i Q4 2015
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2.2 HTTP DOWNLOAD SPEED FOR FIBER

HTTP Download for service packages over Fiber technology is tested separately to benchmark its
performance.

HTTP DOWNLOAD
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Batelco Fiber 100 MB Batelco Fiber 25 MB

HTTP Download Speed - Chart View (Mbps)

00.00 0200 0400 06:00 0800 1000 12:00 1400 16:.00 18:.00 20:00 22:00

Batelco Fiber 25 MB 23.05 2133 2207 2310 2231 2189 2252 2213 2197 2298 2174 2243
Batelco Fiber 100 MB 80.25 7966 7353 7566 7415 69.89 68.55 6992 6710 5455 6855 80.25

HTTP Download Speed - Summary Table (Mbps)
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Ping time or round trip time (RTT) is a method to measure the time it takes to send a number of
Bytes to a destination host and have them acknowledged. The ping test has been performed by
sending 5 packets of 32 bytes each, and measuring the response time within the default timeout
duration. The higher the ping time represents higher latency, so lower ping time denotes better
internet application/website response.

PING TIMERESIDENTIAL
Batelco ADSL Res

1400
== Etisalcom ADSL Res
1200
Industry Average
1000 MenaTelcom WiMax Residential
5 800 = MenaTelecom LTE Residential
€ . .
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200 —
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Time

PING Time Chart View (milliseconds)

ISP Name 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Batelco ADSL Residential 39.00 50.00 90.00 53.00 60.00 42.00 300.00
MenaTelcom LTE Residential 149.00 89.00 89.00 88.00 94.00 213.00 118.00
Etisalcom ADSL Residential 301.00 302.00 300.00 163.00 189.00 301.00 301.00
MenaTelcom WiMax Residential 112.00 107.00 209.00 264.00 302.00 272.00 298.00

Zain WiMAX Residential 563.00 842.00 1184.00 1025.00 1081.00 1020.00 1004.00
VIVA LTE Residential 119.90 70.81 80.15 81.98 80.82 79.39 73.69
Zain LTE Residential 159.00 189.00 224.00 184.00 259.00 255.00 259.00
Industry Average 206.13 235.69 310.88 265.57 295.12 311.77 336.24

PING Time Table View (milliseconds)

1 The Industry Average Latency is 265ms and is at 142 ms if excluding WiMax service
packages.

1 The lower the value of the ping time, the better is the network quality that will provide a
higher customer experience.
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2.4 PING TIME FOR FIBER PACKAGES

PING TIME
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Ping Time Chart View (ms)

ISP Name 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Batelco Fiber 25 MB 0.01 0.01 0.02 0.01 0.02 0.02 0.02 0.01 0.01 0.02 0.02

Batelco Fiber 100 MB 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.01 0.02 0.02

Ping Time Table View (ms)
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2.5 DNS TIME FOR RESIDENTIAL PACKAGES

ascom

The DNS time test records the time taken (in milliseconds) to resolve a fully qualified domain name
into a corresponding IP address. The DNS servers used for the query are the primary and secondary
DNS servers that are dynamically assigned by the service provider when the network connection is
initiated. Alternatively a specific DNS server can be used to test DNS time.

DNS TIMERESIDENTIAL
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DNS Time Chart View (seconds)
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DNS Time Table View (seconds)

12:00
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‘ HIGHLIGHTS

1 The Industry Average DNS resolution time is 1.8 seconds.
1 The lower the DNS time, the better the customer browsing experience in loading web pages.

ASCOM NETWORK TESTING - EVOLVING NETWORKS. TRUSTED SOLUTINOS
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2.6 DNS TIME FOR FIBER PACKAGES
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DNS Time Chart View (Seconds)

06:00 08:00 10:00 12:00

2.15 2.17 2.16 221 2.21 2.20

1.18 0.30 0.59 0.05 1.22 0.45

DNS Time Table View (Seconds)

12 ASCOM NETWORK TESTING - EVOLVING NETWORKS. TRUSTED SOLUTINOS

Batelco Fiber 25 MB

16:00 18:00 20:00 22:00
21 2.20 2.20 2.21 2.20
0.05 1.15 0.34 0.44 0.60

Broadband QoS Report i Q4 2015



B ascom

3. FIXED BROADBAND INTERNET TESTING
BUSINESS SERVICES



