THE HASHEMITE KINGDOM OF JORDAN

TELECOMMUNICATIONS REGULATORY COMMISSION
(TRC)

Tender No. L/. 12016

Mobile Networks “QoS/QoE” Autonomous Probes
Real Time Monitoring System

Deadline for submission of Bids is 14:00 Hrs. of 7 / 4+ /2016

Deadline for purchasing the Tender documents is 14:00 Hrs. on 5i/5 /2016
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1 Introduction

The provision of telecommunication services in Jordan is governed by the
Telecommunications Law No. (13) Of 1995 and its amendments (hereinafter the
“Telecommunications Law”). The Telecommunications Law establishes that the
Ministry of Information and Communications Technology (MoICT) is responsible
for preparing sector’s general policy. Article (4) of the Telecommunications Law
establishes the Telecommunications Regulatory Commission (hereinafter the
“TRC”) as a financially and administratively independent regulatory authority
having responsibility for the regulation of telecommunications and information
technology sectors and postal sectors in the Hashemite Kingdom of Jordan. The
TRC acts in accordance with the provisions of the Telecommunications Law and
the Government Policy and regulates the sectors through a series of regulatory
decisions and Instructions.

Under article (6/d) of the Telecommunications Law, The Commission shall
undertake the following duties and responsibilities:

To protect the interests of Beneficiaries and monitor the actions of persons
and licensed parties to ensure that the conditions of Licenses are observed,
including specified service standards, service quality, and prices; and to
take the necessary legal actions in front of those who violate these
conditions.

Article (59) of the said Law clarified state that; “The Commission shall verify the
Licensees' compliance with the License conditions and the provisions of the Law,
and may take any actions it deems appropriate for this purpose, including:

a. Conducting a physical on-site inspection of network locations and
Telecommunications equipment.

b. Examining the Licensee's technical records and ensuring that sound and

accurale systems are being used for issuing invoices.

Ensuring the standard of service provided to Beneficiaries and their complaint.

Reviewing the Licensee's records of maintenance and defects to ensure

the efficiency of the service management.

20

The rapid developments in the Mobile Telecom Market in Jordan shifted TRC’s
consideration to concentrate on the customers’ needs and their experience of
accessing and utilizing at most the features and services offered by Mobile
Network Operator (MNO). TRC extensively worked in the last decade to deliver
the operators with the necessary resources and enablers to introduce and maintain
a wide variety of voice and data services. As a result, all of the MNO offering 2G
(GSM), 3G (UMTS) and 4G (LTE) services.
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2 General System Overview:

2.1 TRC aims to start a project of building the necessary capacity for
monitoring, measuring and benchmarking, real time, End to End
QoS/QoE from user point of view for voice, video, data, messaging
services and OTT applications for mobile networks.

2.2 The system shall be an autonomous smartphone- probe based network
monitoring system.

2.3 The system shall be 24/7 real-time monitoring for mobile telecom
network in different locations in Jordan.

2.4 The system shall be able to operate in a static, nomadic, or full mobile
State.

2.5 The system shall support (GSM, GPRS, EDGE, WCDMA, HSDPA,
HSUPA, HSDPA DC, LTE-FDD & TD-LTE) technologies.

2.6 The system shall be capable to analyze all measured data and shall
provide reporting and statistical capabilities.

2.7 The system shall be able to do full recording and decoding of protocol
layers on the supported technologies: 3GPP L1, L2, L3, TCP/IP, IMS,
and SIP.

2.8 The system shall be able to test multiple networks and technologies.

2.9 The system shall have the capability and mean to use GPS.

2.10 The system shall have the capability of Fleet tracking, Control,
Configuration and monitoring.

2.11 The system shall have the capability to configure mobile probes
remotely; 1.e. configuration and testing scope and schedule is to be done
from the control center.

2.12 The status and location of the measurement components shall be
continuously monitored from the control center.

2.13 High-level real-time KPI and results shall be monitored from the
control center.

2.14 The system shall have post-processing SW for detailed analysis and
troubleshooting.

2.15 At this stage the system shall consist of the following; the detailed
description of the system will be in the following sections:

a) Measurement sets that consist of Mobile probe(s) smartphone
based to cover (6) six locations.

b) Each location shall benchmark (3) MNO networks (Zain,
Orange and Umniah).

c) The real time QoS/QoE measurements shall be monitored from
the control center which consist of (2) Smart Screens.

d) Reliable Post processing system.
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3 System Components and Technical Specifications:

TRC is seeking a system consisting at least of the following:

3.1 Mobile Probe:

S.1.1
3.1.2

3.13

3.1.8

317
3.18
3.19

The Mobile Probe shall be Smartphone based.

The smartphone probe shall be Multi platform (GSM, GPRS, EDGE,
WCDMA, HSDPA, HSUPA, HSDPA DC, LTE-FDD & TD-LTE) and
all 3GPP future evolutions.

The smartphone probe shall be Capable to perform the tasks and tests

assigned to it in real time.

The smartphone probe shall be able to report collected measurements

related to QoE and QoS indicators to the Control Center in real time.

In case of connection failure with the control center the probe shall be

able to store the measurements locally at least 2 hours until it resumes

sending data back to the control center upon the connection availability,

The Smartphone probe shall be able to operate in the "Remote Control
Mode".

The smartphone probe shall be controlled from the control center.
The smartphone probe shall be protected by a Ruggedized housing unit.

The smartphone probe shall perform self diagnose and have watch-dog

software to handle operations failure and system recovery,

3.1.10 The smartphone probe shall have the capability of perform identical

tests and tasks on (3) MNO networks (Zain, Orange and Umniah).

3.1.11 The smartphone probes shall comply, as minimum, with all of the

technical specifications below:

a. Operate on the following technologies and frequency bands:
i. GSM 850/900 /1800 /1900
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1. HSDPA 850/900/1700/1900 /2100
ii. LTE band 1(2100), 2(1900), 3(1800), 4(1700/2100), 5(850),
7(2600), 8(900), 12(700), 13(700), 17(700), 18(800), 19(800),
20(800), 25(1900), 26(850), 28(700), 29(700), 30(2300),
38(2600), 39(1900), 40(2300), 41(2500)
iv. GPRS.
v. EDGE.
The minimum speeds of: HSPA 42.2/5.76 Mbps, LTE Cat6 300/50
Mbps.

¢. Internal memory of at least 32 GB.

5 g

-

L

2 GB RAM.

5" Multi touch capacitive screen, 16M colors with more than 400 ppi
pixel density.

Multi core CPU with minimum speed of 1.8 GHz

Wi-Fi 802.11 a/b/g/n/ac, dual-band, Wi-Fi Direct, hotspot.
Bluetooth: v4.2, A2DP, EDR, LE.

GPS: A-GPS, GLONASS.

Sensors: accelerometer, gyro, proximity, compass, and barometer.
Li-Po battery with minimum of (2100 mAh).

Messaging capabilities: SMS, MMS, Email, and Push Email.

. Support HTMLS browser.

The firmware of the smartphone and all of the testing applications
installed to it should be remotely upgradable (accepts over the air

updates).
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3.2 Measurement Set

3.2.1

322

323

324

3.25

3.2.6
327

328

529

The bidder shall be aware that TRC need to conduct benchmark
measurements for the all of Jordanians MNO’s (Zain, Orange and
Umniah) at a given location simultaneously for a given technology
and test procedures. To comply with this tender, the bidder shall
offer for each location a measurement set that will achieve
benchmark measurements.

The Measurement set shall consist basically of Smartphone Probe(s)
at least of (3) smartphone probes, Ruggedized Housing Unit(s),
proper means of External Power Supply that severe the different
operating configurations (Indoor-Static, Outdoor-Static, Mobile on
vehicle) and the necessary accessories (e.g. external antennas, GPS,
mounting kits ...etc.).

The Measurement set shall have all the necessary external
connectors (e.g: RF antenna input, GPS antenna, Power Supply
input, USB, Ethernet ... etc) as required by the system needs.

The Measurement set may support USB modems and PCI mini cards
from multi vendors.

The Measurement set housing shall be ruggedized and has a secure
hardware casing offers multiple deployment scenarios: desktop, wall
mounted, pole mounted and in vehicle mounting.

The Measurement set shall have an adequate ventilation mechanism.
The Measurement set shall have Built-in or external GPS.

The Measurement set shall support external scanners (GSM,
WCDMA, LTE) on the following frequency bands: 700 MHz, 800
MHz, 850 MHz, 900 MHz, 1700 MHz, 1800 MHz, 2100 MHz and
2300 MHz.

The bidder shall describe the mean of connectivity between the
measurement set (probes) and the media server that used to up load
the data from the probes.

Page 6 of 17



3.3 Management, Analyzing and Post-Processing Setup (Hardware and
Software):

3.3.1 The bidder shall “at his responsibility” offer the most suitable  Post-
Processing equipment (Servers) and software(s) to satisfy all the tender
requirements based on system dimensions.

3.3.2 The system shall be based on the latest commercially available Server
technology.

3.3.3 The system dimensions shall meet that the current assigned responsibilities,

with a potential of at least doubling the measurement sets\Probes in the
future.

3.3.4 The offered server(s) and software(s) shall be capable to perform all the
tasks assigned to it within the monitoring system and as designed by the
system vendor/designer i.e. live presentation, collecting data measurement,

System Control and Administration, web interface, and data Post-
Processing.

3.3.5 The system shall be based on Server —client solution that enables Faster
Post-Processing of Large Amounts of Data.

3.3.6 The system shall not make any copies of the collected measurements to any
entity other than TRC servers.

3.3.7 This server(s) shall be hosted locally at TRC’s premises or any other
location decided by TRC. '

3.3.8 The bidder shall perform a Final Acceptance Test (FAT) for the supplied
system described in the clauses (3.1, 3.2, 3.3, and 3.4) after installation and
commissioning;, such test shall include all scenarios and system
functionalities in corporation with TRC's staff. In case of test failure TRC
will not accept the system unless it’s repeated successfully.
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339

2)
b)

©)
d)
e)
f)

g)

h)

i)

k)

D

The software(s) shall be capable to perform the following:

Presenting live data transmitted from the Probes on system GUI,

Designing, scheduling and assigning the tasks and tests to the
probes.

Analyzing measured data and reporting

Easy report creation and publication (xIs, html, csv ...etc.),
KPI builder and report configuration,

Geo-Tracking of the Probes,

Maintain and perform queries on the gathered database of the
measurements.

Continuously monitor the status and location of the measurement Set
/ Probes..

Capable of calculating and reporting high level KPI's related to:
Network Availability, Network Accessibility, Service Accessibility,
Service Integrity, and Service Retainability.

Automated testing concept, and remotely controlling and
configuration i.e. probes, tasks and tests.

Alerting functionality regarding over all system components health,
monitored networks failures and drawbacks.

Creating description and graphical reports regarding: System
components status and health, monitored networks failures and
drawbacks, QoS and QoE KPI reports, fleet management.

m) Comparing different mobile network according to a given set of

n)

KPI’s over a specific time period in straight forward and easy steps.

KPI's reporting functionality shall be in form of: Pivot Tables,
Charts, and Map plots. The reports shall have a sorting mechanism
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based on: Operator, Technology, Device, Map Polygons, time

session ...etc.

0) Customizing reports according to TRC needs and purposes.

p) Designing, initiating, interrupting, resuming and scheduling the
following tests and tasks as minimum:

i. Voice telephony: Mobile-Mobile call, Audio Delay (RTT)
testing on the smartphone, Speech Quality (MOS) through
narrowband and wideband channels: ITU-T P.863 (POLQA),
ITU-T P.862 (PESQ).

it. Data:
1.

3

6.

FTP DL/UL, HTTP DL/UL, PING, Capacity DL
(multi thread HTTP, Iperf UDP/TCP).
HTTP Browsing.

. Video streaming / Video life Streaming (YouTube) or

any other video streaming website.

Video-MOS using ITU approved J.343.1 algorithm
DNS.

Applications testing (OTT).

iii. Messaging: SMS, e-mail (SMTP, POP3, IMAP).

iv. Network Performance Test: testing the maximum data
capacity in Down-link and Uplink, Check minimum
connectivity and detect areas with outages.

v. CSFB Testing Capabilities

q) Mapping capabilities: MapInfo map plotting, Binned data Map plots,
Automatic Split of Map plots, Google Earth plotting support, Map
plot customization, Map plot export formats and Support import and
display of Cell site database for each individual technology with UE
to BTS mapping.

Full recording and decoding of protocol layers on the supported
technologies: 3GPP L1, L2, L3, TCP/IP, IMS, and SIP.

Direct decoding of L3 text messages and TCP/IP, RTP.

Forcing functions on Technology and frequency Band, ...etc
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3.4 Control Center:

34.1

342

343

3.44

The Control Center where the screen displays the system GUI and the
system operators perform the overall system supervision and operation.
The setup of such center shall contain basically:
e (2) Two Smart Screens sets for system GUI,
e Desktop Computer to provide the interface between the Smart
Screens and the Media server,

e Connectivity and switching device connecting the desktop
computer and the displays VIA HDMI interface to show different
software(s) screens.

e All of the necessary connectors, peripherals and mounting kits.

The bidder must offer the most appropriate setup (HW/SW) for such
center in order to facilitate the access to the system and control
including

The minimum specifications for the smart Screens shall meet the
following:

a) Slim UHD Display

b) Quad-Core Processor

¢) Minimum Screen Size: 65 inch

d) Resolution: 3840 x 2160

e) Wi-Fi Direct

f) 4 HDMI Input, 3 USB input, Ethernet, and Built-in Wireless LAN..
g) Power Supply: AC220-240V 50/60Hz.

h) Wall Mount Support

Desktop Computer: The minimum specifications for desktop computer
shall meet the following:

a) Processor: Intel® Core™ i7-4790 Processor (Quad Core, 8MB,
3.60GHz w/HD4600 Graphics)

b) OS: Windows 7 Professional 64bit

¢) Memory: 8GB (2x4GB) 1600MHz DDR3 Memory

d) HD: S00GB 3.5inch SATA (7200 RPM) Hard Drive

e) Graphics Card: Intel® Integrated Graphics

f) Optical Drive: 16X DVD+/-RW Drive

g) USB 3.0 ports, USB 2.0 Ports, Network comnector (RJ45), Serial,
VGA, HDML
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3.5 Quality of Experience (QoE) Calculations:

3.5.1

55

353

3.54

XHD

3.5.6

TRC aims to measure Quality of Experience (QoE) and Customer
Experience Index (CEI) for the telecom services according to the

vendor experience and best practices.

Quality of Experience (QoE) is the combination of all weighted
Key Quality Indicator (KQI) related to all offered services (layer 4:
i.e. Telephony, SMS, Web Browsing, Streaming, FTP, E-mail

...etc.) according to their importance from the user point of view.

Each telecom service performance shall be quantified by Key
Quality Indicator (KQI), where each (KQI) will be calculated based
on combination of certain weighted Key Performance Indicators

(KPI’s) related to that service.

The vendor shall be fully aware of the meaning, mathematical
representation and the relationship between the following terms:
QoS (Quality of Service) and related KPI’s (Key Performance
Indicator), QoE (Quality of Experience) and related KQI's (Key
Quality Indicator).

Hence, the vendor shall build the formula to calculate QoE based on

the KPI’s and KQI’s for each service offered by each MNO.

The vendor shall configure and implement the formula to calculate

QoE for each MNO in the Post-Processing system.
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3.6 Monitored, Measured and Calculated KPIs:

3.6.1 The bidder shall list all of the measured and calculated KPI’s that offered

3.6.2

3.63

by the system.

For greater certainty, all applicable KPI's in ETSI TS 102 250, as

minimum, shall be reported and calculated by the system.

The system shall be capable, as minimum, for calculating and reporting the

hereinafter the main KPI this does not mean that the system shall be limited
to the KPI's listed below:

a)

b)

2@: Call Setup Success Rate (CSSR), Call Drop Rate (CDR), Call Setup
Time, Handover Success Rate (HOSR), Call Success Rate (CSR), Time
advance (TA), Voice Quality - POLQA, Rx — Level, Blocked Calls, Rx-
Level vs. RX-Quality, Mobile Output Power (UL), GPRS Attach
Success Rate, PDP Activation Success Rate, Attach Time, PDP
Activation Time, Block Error Rate, Coding Schemes, Time Slots

Assigned, Throughput, SMS send and Receive Success Rate.

3G: Call Setup Success Rate (CSSR), Call Drop Rate (CDR), Call Setup
Time, Handover Success Rate (HOSR), Call Success Rate (CSR), IRAT
HOSR, % of Time 3G/2G, Voice Quality UL and DL, RSCP, ECNO,
Blocked Calls, RSCP vs. ECNO, ECIO, RSCP vs. ECIO, Mobile
Output power (UL), 3G PS Attach Success Rate, 3G PDP Activation
Success Rate, Attach Time, PDP Activation Time, Block Error Rate, 3G
Successful Transfers, Time Slots Assigned, Throughput SMS send and

Receive Success Rate.
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c)

d)

4G: Attach Success Rate, RRC Connection Success Rate, E-Bearer
Establishment Success Rate, RRC Setup Time, Best Effort Ping RTD,
Downlink BLER per Radio Bearer, Intra Frequency HO Success Rate,
Inter Frequency HO Success Rate, IRAT eNodeB HO SuccessD Rate
LTE to UMTS, IRAT e¢NodeB HO Success Rate LTE to GSM, Best-
Effort HO Interruption Time, LTE to GSM Best-Effort HO Interruption
Time, LTE to UMTS Best-Effort HO Interruption Time, DL HTTP
Physical Layer/PDSCH Throughput Peak Rate/Average per Sector, UL
HTTP Physical Layer/PDSCH Throughput Peak Rate/Average per
Sector, DL FTP Physical Layer/PDSCH Throughput Peak Rate/Average
per Sector, UL FTP Physical Layer/PDSCH Throughput Peak
Rate/Average per Sector, Session Drop Rate, RSCP Distribution % of
Time on LTE, RSRQ Distribution, CINR Distribution and CQI
Distribution. |

High level KPI's (KQIs) related to: Network Availability, Network
Accessibility, Service Accessibility, Service Integrity, and Service

Retainability.

4 Documentation:

4.1

4.2

4.3

At the bidding stage the Bidder shall provide all the supporting documents
including but not limited to; compliance sheet, system architecture, technical
manuals and brochures for each component, Technical description of the
monitored and measured KPIs and KQIs, and methodology of system
integration ...etc.

At the training stage, the Bidder shall provide User Guide that shows step by
step how to wuse the system, -troubleshooting, administration and
Configuration of the system ...etc.

Detailed and comprehensive documentation shall be provided by the bidder
upon delivery of the system.
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5 Training

5.1

52
5.3

5.4

3.3

5.6

31
3.8

Detailed and comprehensive training plan shall be described by the bidder,
the training shall be provided by a professional team at the vendor premises.
The training plan shall include basic and advanced training.

The following training topics shall be covered, as minimum:

5.3.1 Technical description of the KPIs and its measurements techniques.

5.3.2  Protocol layers on the supported technologies: 3GPP L1, L2, L3,
TCP/IP, IMS, SIP.

5.3.3  Administration and Configuration of the system.
534 Troubleshooting the system.
5.3.5 Geo-Mapping training.

5.3.6  Data Post-Processing and issuing reports.

The training shall insure transfer of technical knowledge and as well as to
accomplish TRC objective to install, configure, operate, maintain and
manage the System in an efficient way.

The training material shall be provided to each of the TRC’s trainee in
hardcopy and softcopy format.

The Bidder shall provide (2) two training sessions (different time slots); 10
working days for (4) four persons per session.

The Bidder shall provide the cost of eachday for each trainee.
The Bidder shall be resposabile for all travel and accommodation costs.

6 Warranty:

6.1

The bidder shall provide TRC with a three (3) years full warranty on all

components of the system (hardware and Software) from the date of final

Acceptance.
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6.2 The bidder shall define, clarify and describe his warranty services.
6.3 The warranty shall cover hardware and software problems, periodic site
visits (minimum 2 times per year), spare parts, man days, bug fixing,

patches, software upgrades...etc.

7 Maintenance Contract:

7.1 The Bidder shall commit of signing a maintenance contract with TRC after
the end of the free warranty period for additional 3 years.

7.2 The bidder shall define, clarify and describe his Maintenance services.

7.3 The Bidder shall price the cost of the maintenance contract after the warranty
period on a yearly basis.

7.4 The maintenance shall cover hardware and software problems, periodic site
visits (minimum 2 times per year), spare parts, man days, bug fixing,
patches, software upgrades...etc.

7.5 The system life age shall be clearly provided. _

7.6 The cost of the maintenance contract shall have an impact on the
determination by TRC of the Bidder’s qualification.

7.7 Acceptance of the offered maintenance contract shall be at the sole discretion

of TRC, at any time prior to delivery and acceptance of the goods.

8 STATEMENT OF COMPLIANCE

The bidder shall fill compliance table for the articles and clauses (2 - 7) in this

tender document as in the table below:

No.

Clause Compliance Description of Explanation for
Reference in | YES/ Partly or Non-Compliance Partly or Non-Compliance
Tender | PARTLY/NO
Documents
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