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List of Acronyms and Abbreviations
ACF

Advanced Computing Facility

API

Application Programming Interface

CaSToRC

Computation-based Science and Technology Research Centre of the CyI

CPU

Central Processing Unit

CUDA

Compute Unified Device Architecture (NVIDIA)
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The Cyprus Institute

CyNet

The Cyprus NREN

DEISA

Distributed European Infrastructure for Supercomputing Applications. EU project by
leading national HPC centres.
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EoI
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D7.2
ESFRI

European Strategy Forum on Research Infrastructures; created roadmap for panEuropean Research Infrastructure.
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GB
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Giga (= 10 ) Bytes (= 8 bits) per second, also GByte/s

GÉANT

Collaboration between National Research and Education Networks to build a multigigabit pan-European network, managed by DANTE. GÉANT2 is the follow-up as of
2004.

GFlop/s

Giga (= 109) Floating point operations (usually in 64-bit, i.e. DP) per second, also GF/s

GHz

Giga (= 109) Hertz, frequency =109 periods or clock cycles per second

GigE

Gigabit Ethernet, also GbE

GNU

GNU’s not Unix, a free OS

GPGPU

General Purpose GPU

GPU

Graphic Processing Unit

HDD

Hard Disk Drive

HE

High Efficiency

HET

High Performance Computing in Europe Taskforce. Taskforce by representatives from
European HPC community to shape the European HPC Research Infrastructure.
Produced the scientific case and valuable groundwork for the PRACE project.

HPC

High Performance Computing; Computing at a high performance level at any given
time; often used synonym with Supercomputing

HPCC

HPC Challenge benchmark, http://icl.cs.utk.edu/hpcc/

HPL

High Performance LINPACK

HWA

HardWare accelerator

IB

InfiniBand

IBA

IB Architecture

IBM

Formerly known as International Business Machines

IEEE

Institute of Electrical and Electronic Engineers

I/O

Input/Output

ISC

International Supercomputing Conference; European equivalent to the US based
SC0x conference. Held annually in Germany.

JSC

Jülich Supercomputing Centre (FZJ, Germany)

KB

Kilo (= 210 ~103) Bytes (= 8 bits), also KByte

LQCD

Lattice QCD
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LS

Local Store memory (in a Cell processor)

MB

Mega (= 220 ~ 106) Bytes (= 8 bits), also MByte

MB/s

Mega (= 106) Bytes (= 8 bits) per second, also MByte/s
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MFlop/s

Mega (= 10 ) Floating point operations (usually in 64-bit, i.e. DP) per second, also
MF/s

MHz

Mega (= 106) Hertz, frequency =106 periods or clock cycles per second

MIPS

Originally Microprocessor without Interlocked Pipeline Stages; a RISC processor
architecture developed by MIPS Technology

Mop/s

Mega (= 106) operations per second (usually integer or logic operations)

MoU

Memorandum of Understanding.

MPI

Message Passing Interface

MPP

Massively Parallel Processing (or Processor)

NDA

Non-Disclosure Agreement. Typically signed between vendors and customers working
together on products prior to their general availability or announcement.

NoC

Network-on-a-Chip

NFS

Network File System

NIC

Network Interface Controller

OpenCL

Open Computing Language

OpenGL

Open Graphic Library

Open MP

Open Multi-Processing

OS

Operating System

pNFS

Parallel Network File System

POSIX

Portable OS Interface for Unix

PRACE

Partnership for Advanced Computing in Europe; Project Acronym

PRACE-1P

Partnership for Advanced Computing in Europe – First Implementation Phase

PRACE

Partnership for Advanced Computing in Europe – Research Infrastructure

RAM

Random Access Memory

SDK

Software Development Kit

SSD

Solid State Disk or Drive

TB

Tera (= 240 ~ 1012) Bytes (= 8 bits), also TByte

TCO

Total Cost of Ownership. Includes the costs (personnel, power, cooling, ...) in addition
to the purchase cost of a system.

TFlop/s

Tera (= 1012) Floating-point operations (usually in 64-bit, i.e. DP) per second, also
TF/s

Tier-0

Denotes the apex of a conceptual pyramid of HPC systems. In this context the
PRACE Supercomputing Research Infrastructure would host the Tier-0 systems;
national or topical HPC centres would constitute Tier-1

UNICORE

Uniform Interface to Computing Resources. Software for seamless access to
distributed resources.

VO

Virtual Organization

VRC

Virtual Research Community
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INTRODUCTION

1.1

PURPOSE OF THE DOCUMENT

This document presents an update of the findings of the network study performed during the
first LinkSCEEM project, which was documented in Deliverable 11 of Work Package 5 of the
project. The network study performed during LinkSCEEM project documented the existing
cable systems at the time and performed a comparative analysis of alternative solutions for
providing regional interconnection of the Eastern Mediterranean countries and their linking to
Cyprus.
In the present document, deliverable D7.2 of LinkSCEEM-2, the LinkSCEEM network study
findings are updated based on information from a new survey of connectivity links in the
region. Additionally, the document also presents the work performed by WP7 partners on
connectivity options and pricing in relation to the specific connectivity component of
LinkSCEEM-2, the link between Cyprus and Jordan. The RFI released by LinkSCEEM-2 and
the expected implementation timeline for the Jordan to Cyprus link are also discussed.
In Section 2 an Executive Summary can be found presenting the main goals of work package 7
and the particular task. Section 3 presents the regional connectivity options mainly between
Cyprus and the Middle East countries. Section 4 is structured so that the connectivity options
are presented as follows: Submarine cables around Cyprus and in the region, traditional
terrestrial connectivity, alternative optical infrastructures (fiber over power lines) as well as
current connectivity costs. Section 5 discusses the main conclusions.

1.2

REFERENCES

[R1]

Project LinkSCEEM– RI-222904– Annex I – Description of Work

[R2]

LinkSCEEM WP2 D3: “Assessment report”

[R3]

The EUMEDCONNECT project www.eumedconnect.net

[R4]

CYTA, www.cytaglobal.com

[R5]

Pan Arab Network Study

[R6]

www.telegeography.com

[R7]

LinkSCEEM WP5 D11: “Network Study”
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LIST OF ACRONYMS AND ABBREVIATIONS

CREF-CyI
CaSToRC
EC
EU
GA
GRNET
HPC
ICT
IUCC
NREN
WP
SARA
HIAST
JUNet

The Cyprus Research and Educational Foundation (Cyprus Institute)
Computation-based Science and Technology Research Centre
European Commission
European Union
General Assembly; The LinkSCEEM governing body
Greek Research and Technology Network; The Greek NREN
High Performance Computing; Computing at a high performance level at any
given time; Often synonymous with Supercomputing
Information and Communication Technologies
Inter University Computation Center, Israel; Israel’s NREN
National Research and Education Network
Work Package
Stichting Academisch Rekencentrum Amsterdam
Higher Institute of Applied Science and Technology
Jordanian Universities Network
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EXECUTIVE SUMMARY

The overarching objective of the first LinkSCEEM was to ensure that in its planning and early
development phases the Computation-based Science and Technology Research Centre
(CaSToRC) of the Cyprus Institute (CyI) develops strong anchors in both the European ICT
infrastructure and the Eastern Mediterranean scientific community, and thereby helps to build
scientific and technological bridges between Europe and the Middle East, thus narrowing the
digital gap between the Eastern Mediterranean and the Western World. LinkSCEEM-2, a
follow-up and implementation phase to LinkSCEEM, has as its main objectives the linking of
e-resources into an integrated simulation platform, and the build-up and engagement of
regional scientific communities in the fields of climate science, digital cultural heritage and
synchrotron research.
LinkSCEEM-2 contains a connectivity component that aims at contributing towards the
improvement of regional connectivity in the Eastern Mediterranean. WP7, the network
connectivity work package of LinkSCEEM-2, undertakes the upgrade of the link between
Jordan and Cyprus, an improvement in connectivity that is closely related to the collaboration
with SESAME and research in the field of Synchrotron Radiation.
The need for improvement of the regional network connectivity is a central issue in ensuring
transparent access to HPC resources and in allowing large datasets to be transferred to
computing facilities where they can be analysed and processed. Thus, the execution of a
feasibility study for the creation of a regional high-speed research network is deemed essential
in the aim of interconnecting the Eastern Mediterranean countries with each other and with
Cyprus. The first LinkSCEEM project conducted a study that addressed the following:
•

The exploration of several possible solutions for providing regional
interconnection of the Middle East countries and their linking to Cyprus.

•

The execution of a comparative analysis among the different solutions,
addressing the major components of their feasibility, in particular in terms of
technical, financial and political aspects.

•

Coordination with the studies concerning the assessment of needs for
computing resources, so as to maximise the impact of the network study, by
bringing more emphasis on countries and areas where obvious major users can
or do exist

•

The investigation of potential funding sources for the regional network, in
coordination with the local EUMEDCONNECT partners (mostly the NRENs in
the region).

The study concluded that the practicality of upgrading the regional network connectivity of
RENs is subject to financial and political concerns. On the other hand, the assessment of user
needs, performed during LinkSCEEM and ongoing in LinkSCEEM-2, shows that a great deal
of interest and need within the Eastern Mediterranean countries for computational and
networking resources remains. Network connectivity of scientific communities continues to be
a serious concern and obstacle to regional development due to the high pricing and low level
of supply competition.

LinkSCEEM-2 - RI-261600
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The present document updates the results of the LinkSCEEM study based on information on
connectivity options emanating from a new survey performed by WP7 partners, once again
with emphasis on Cyprus as the main termination point of the NREN traffic generated in the
Levant countries. Additionally, the document describes the work performed in LinkSCEEM-2
WP7 in relation to the connectivity upgrade between Jordan and Cyprus, the connectivity case
undertaken by the LinkSCEEM-2 project.

LinkSCEEM-2 - RI-261600
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REGIONAL CONNECTIVITY OPTIONS

3.1 EXISTING SUBMARINE CABLES
The main available submarine cable systems in the area of Cyprus and the neighbouring
countries in the Eastern Mediterranean can be found in Figure 1 and Figure 2 below.

Figure 1 CYTA - Cable systems in the Cyprus region (source: Cytaglobal)

Figure 2 Cable systems in the Cyprus region
LinkSCEEM-2 - RI-261600
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Cyprus-Syria
UGARIT

UGARIT submarine cable system links directly Cyprus with Syria and has terminal stations in
Pentaskhinos (Cyprus) and in Tartous (Syria). UGARIT, put in operation in 1995, was an SDH
STM-4 repeaterless submarine cable system. It consists of two optical fiber pairs which were
both being used in 1+1 configuration and running at 622 Mbps. The cable length is 239 km
from Pentaskhinos ODF to Tartus ODF.
The system has been upgraded as a section of the STM-64 MS-SPRing (Tartus- PentaskhinosJdeideh).

LinkSCEEM-2 - RI-261600
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Cyprus-Lebanon
CADMOS

3.1.2.1

CADMOS is an SDH STM-4 repeaterless submarine cable system with 622 Mbps capacity,
when it was put in operation in 1995. It connects Cyprus (Pentaskhinos) and Lebanon (Jdeideh
and Ras Beirut). It uses armoured cables and it consists of two fiber pairs from Pentaskhinos to
branching unit, two fiber pairs from the branching unit up to Jdeideh and two fiber pairs from
branching unit up to Ras Beirut. The system forms a protected ring (in 1+1 configuration)
between these three terminals: Pentaskhinos - Jdeideh - Ras Beirut.
The cable lengths are:
-

230 km repeaterless from Jdeideh to Pentaskhinos.

-

234 km repeaterless from Ras Beirut to Pentaskhinos.

-

52 km repeaterless from Jdeideh to Ras Beirut.

The system has been upgraded as a section of the STM-64 MS-SP Ring (Tartus- PentakhinosJdeideh).
CADMOS, UGARIT and BERYTAR cable systems have been upgraded to form a self-healing
ring with provision of mutual restoration facilities between the systems.
3.1.2.2

BERYTAR

BERYTAR submarine cable system connects Tartous in Syria to Beirut in Lebanon at a
capacity of 5 Gbps. Its length is 134 km, uses Armoring cables, and it consists of three fibre
pairs.
Figure 3 below shows the upgraded system.

Figure 3 Upgraded ring UGARIT-CADMOS-BERYTAR

3.1.3

Cyprus-Jordan

LinkSCEEM-2 - RI-261600
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The links between Cyprus and Jordan use different cable systems, and can be connected as
follows:
a. Through Israel using the CIOS (see Figure 4 and Figure 5) or MN or
MINERVA (LEV) cable systems (see below analysis) and then further with
terrestrial extensions to Jordan.
b. Through Syria using the UGARIT cable system and then further with terrestrial
extensions to Jordan.
c. Through Italy using the FLAG (FEA) cable system (see below analysis) and
then with submarine extensions to Cyprus over SMW3, MN or MINERVA
cable systems (see below analysis).

3.1.4
3.1.4.1

Cyprus-Israel
CIOS

CIOS submarine cable system links directly Cyprus with Israel with terminal stations in Ayia
Napa (Cyprus) and Nahariya (Israel). The cable length is 250 km (repeaterless) and was
launched in April 1994. The capacity of the system is 622 Mbps using SDH technology
(protected 1+1). The capacity routed via CIOS is restored via LEV (Cyprus-Israel) using the
TEFKROS (Pentaskhinos - Ayia Napa) and KINYRAS( Yeroskipos – Pentaskhinos) Cyprus
segments.

3.1.4.2

LEV

LEV submarine cable system operates in the Mediterranean sea connecting Cyprus with Israel
with terminal stations in Yeroskipos (Cyprus) and Tel Aviv (Israel). The third landing point is
Mazara del Vallo (Italy) with a terrestrial section connecting with Catania (Sicily, Italy) and
then to the rest of Europe via Med Nautilus cable system. The cable was launched in 1999
with a capacity of 20 Gbps and 2600 km (18 repeaters) length.
The cable consists of a cable with 2 fiber pairs, each one with initial design capacity of 8
wavelengths of around 1550 nm wavelength, capable to carrying traffic at a data rate of 2.5
Gbps each. A passive Branching Unit (BU) in front of Cyprus is fitted with one fiber pair
directly connecting Tel-Aviv to Mazara, the second fiber pair connecting Tel-Aviv to
Yeroskipos and Yeroskipos to Mazara.
Capacity on LEV was allocated to establish half of the MINERVA submarine system forming
a ring connecting Cyprus (Pentaskinos & Yeroskipos) to Italy (Mazara & Catania), the other
half implemented over MedNautilus cable.

LinkSCEEM-2 - RI-261600
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Figure 4 LEV system - The red line shows the submarine section of the cable and the dark blue the
terrestrial section (Source: Wikipedia)

Figure 5 LEV system (Source: Cytaglobal)
LinkSCEEM-2 - RI-261600
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Cyprus-Palestine

The links between Cyprus and the Palestinian Territories are not direct, but via other cable
systems, mainly through Israel using the CIOS or LEV cable systems and then further with
terrestrial extensions to the Palestinian Territories. Alternatively, Palestine can reach Cyprus
through Jordan and its connectivity capabilities to Cyprus either over FLAG (FEA, see below
analysis) or through Syria, in case of political problems.

3.1.6
3.1.6.1

Cyprus-Egypt
SEA-ME-WE3

SEA-ME-WE3 submarine cable system links Cyprus with Egypt with terminal stations in
Yeroskipos (Cyprus) and Alexandria (Egypt). The Yeroskipos tail is connected to the main
SEA-ME-WE3 cable system which has a huge length of ~ 40.000 km linking Europe, Middle
East, the Indian Subcontinent, South East Asia, China and Australia. The capacity of the old
system (SEA-ME-WE2) is 565Mbps and uses PDH technology (with repeaters), while the lit
capacity of SEA-ME-WE3 varies from 40 Gbps up to 200 Gbps depending on the segment of
the cable. SEA-ME-WE3 was put in operation in 1999 and its construction cost was around
USD 1.2 billion.

Figure 6 SEA-ME-WE3 cable system (Source: http://www.cytaglobal.com)
LinkSCEEM-2 - RI-261600
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ALEXANDROS

The new private cable subsystem ALEXANDROS (Figure 7) links also Cyprus with Egypt
and France. The cable is the result of a strategic co-operation agreement between the Cypriot
telco Cyta and Telecom Egypt (TE), under which Cyta participates on an ownership basis in
submarine cable systemTE NORTH (TEN), which connects Egypt with France.
ALEXANDROS cable subsystem consists of a fibre pair between Cyprus (Yeroskipos) and
Egypt (Abu Talat) and a fibre pair between Cyprus (Yeroskipos) and France (Marseilles) with
a total capacity of 96 x 10Gbps each. The two (2) fibre pairs are implemented through
Telecom Egypt’s submarine cable system TE NORTH (TEN), connecting Egypt with France,
and through Pan-European networks, connecting to the rest of Europe and beyond.
The Cyprus(Yeroskipos) - France (Marseilles) segment has been activated in August 2010 and
the Cyprus (Yeroskipos) - Egypt (Abu Talat) segment in June 2011. The future plans include
upgrade of the segments’ total capacity from 96 x 10 Gbps to 96 x 40Gbps and there is also a
possibility of extending the cable system to Greece.

Figure 7 Alexandros Subsystem (Source: http://www.cytaglobal.com)

3.1.6.3

Reliance HAWK

HAWK is a new next generation private submarine cable system owned by Reliance
Globalcom, connecting Cyprus (Anatoliko, Paphos), France (Marseilles) and Egypt
(Alexandria). The cable system terminates at a newly constructed cable landing station at
Anatoliko area, Paphos, owned by a Cyprus telecom operator (Primetel). Primetel owns 5Gbps
capacity connection to Reliance global network.
The HAWK cable has initial capacity of 100Gbps and designed capacity of 2.7Tbps. It spans a
distance of 3.181km, and has the potential of connecting to other countries in the region such
as Tunisia, Libya, Italy, Turkey and Syria. The section Anatoliko (Cyprus) – Marseilles
LinkSCEEM-2 - RI-261600
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(France) is operational since May 2011 and the Anatoliko (Cyprus) – Alexandria (Egypt) is
expected to go live early 2012.
The HAWK cable system seamlessly integrates with Reliance Globalcom’s global submarine
network and European backhaul, extending the coverage from Marseilles to London, Paris and
Frankfurt. This new cable system will offer significantly lower latency between Cyprus and
London compared to the existing cable systems.
Hawk is an integral part of Reliance Globalcom's next generation networks (NGN) system,
which involves construction of four new systems across the Mediterranean, East Africa and the
Asia-Pacific regions (FEA, FNAL, FA-1, Falcon).

Figure 8 Reliance Globalcom submarine cable system (Source: Reliance Globalcom)

3.1.7

Cyprus-Europe

Cyprus is directly connected with multiple cable systems to the rest of Europe as presented
below.
3.1.7.1

SEA-ME-WE3

Cyprus is connected to Greece and Italy via SEA-ME-WE3 cable system with landing points
in Chania (Crete-Greece), Mazara (Sicily-Italy) and Yeroskipos (Cyprus).A restoration path of
this link exists via the Aphrodite-2 cable system connecting again Yeroskipos with Chania.

LinkSCEEM-2 - RI-261600
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APHRODITE-2

APHRODITE-2 cable system connects Cyprus and Greece with landing points in Chania
(Crete-Greece) and Yeroskipos (Cyprus). It is operational since 1994 with cable length of
868km and total capacity of 2 x 565 Mbps using PDH repeatered technology.

Figure 9 SEA-ME-WE3 (partially) and APHRODITE-2 cable systems

3.1.7.3

MedNautilus – MINERVA

Cyprus is also connected to Greece and Italy via the MedNautilus submarine cable
system (MN). MN comprises links to Italy, Greece, Turkey, and Israel as well as
the Pan European and Atlantic wavelengths, which link the major cities of Western
Europe to North America. The cable system is operating since November 2001,
when the first phase of the project interconnecting Catania (Italy), Chania (CreteGreece), and Haifa (Israel) was completed. In 2002, connections to Tel Aviv
(Israel) and Athens (Greece) were added to the system and in July 2004 a link to
Istanbul was also completed. The segments of the MedNautilus system are listed
below:
S1 - Catania to Chania
S2 - Chania to BU1
S3 - BU1 to BU2
S4 - BU1 to Haifa
S5 - Haifa to Tel-Aviv 2
S6 & S7 - Tel-Aviv 2 to Catania
S8 - BU2 to Athens
S9 - BU2 to Istanbul
S10 - Athens to Chania
The system spans across the countries mentioned above with a length of
approximately 6,000km. It is equipped with 6 fiber pairs on all the segments except
S10 where 12 fibre pairs are equipped. The total initial capacity design available is
3.84Tbps. In February 2011 Med-Nautilus announced that it had selected Infinera
to upgrade its network to provide a fourfold increase in capacity but details in
LinkSCEEM-2 - RI-261600
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regards to that upgrade and as to when it will take place have not been made
available.

Figure 10 MN Network Configuration (Source: MedNautilus)

In 2007 as a result of an agreement between CYTA (Cyprus telecom) and Med Nautilus, the
first ring to Cyprus, MINERVA, connecting Cyprus landing points at Yeroskipos and
Pantaskhinos directly with Italy’s landing points at Mazara and Catania was implemented..
MINERVA uses a dedicated express fiber pair with 10 Gbps wavelengths on the MN cable
system connecting Cyprus and Italy, bypassing Turkey, Greece and Israel.
The MINERVA cable systems are shown in Figure 11 and Figure 12.
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Figure 11 MN-MINERVA cable systems

Figure 12 MINERVA cable system

3.1.7.4

Reliance HAWK

HAWK connects directly Cyprus to France with landing points at Anatolico (Paphos) and
Marseilles. It seamlessly integrates with Reliance Globalcom’s global submarine network and
European backhaul, extending the coverage from Marseilles to London, Paris and Frankfurt.
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Cyprus-Turkey

Cyprus is connected to Turkey via the SEA-ME-WE3 cable system with stations at Marmaris
(Turkey) and Yeroskipos (Cyprus), as well as with the MedNautilus cable with stations at
Yeroskipos and Istanbul (Turkey), as described above. Cyprus and Turkey will soon also be
able to interconnect via HAWK cable system and the rest of Reliance Global network.

3.1.9

Syria-Lebanon (BERYTAR)

BERYTAR submarine cable system links directly Syria with Lebanon with terminal stations in
Tartous (Syria) and Trablous, Beirut and Saida (Lebanon). The cable length,whose length is
134 km (repeaterless), was launched in April 1997. It uses armoured cables and it consists of
three fiber pairs. The capacity of the system was initially 622 Mbps using the SDH technology
(protected 1+1) and it has been recently upgraded to 2,5Gbps using DWDM technology.
BERYTAR is protected through CADMOS (Lebanon-Cyprus) and UGARIT (Syria-Cyprus),
the three of them forming a network triangle

3.1.10 Syria-Egypt (ALETAR)

ALETAR submarine cable system links directly Syria with Egypt with terminal stations in
Tartous (Syria) and Alexandria (Egypt). It uses armouring cables and it consists of two fiber
pairs with eight optical amplifiers. The length of the cable is 787 km.

3.1.11 FLAG (FEA)

FLAG Europe-Asia submarine cable system shown in Figure 13 has a length of around 28.000
km. It lands in 13 countries. The system’s lit capacity is 85Gbps, but it is likely to have
different capacities within different segments. Landing points in the area of interest include
Palermo (Italy), Alexandria (Egypt), Suez (Egypt), and Aqaba (Jordan).
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Figure 13 FLAG (FEA) system (Source: Telegeography)
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PLANNED SUBMARINE CABLES

IMEWE

I-ME-WE (India-Middle East-Western Europe) is a 13,000 km high speed optical submarine
cable connecting Mumbai, India with France. The cable system shall provide data rates of up
to 3.84 Terabits per second. The cable went live in July 2011. The cable system also includes a
terrestrial link connecting the cities of Alexandria and Suez in Egypt. The cable system is
funded by a consortium of 9 companies. I-ME-WE cable system comprise of three optical
fiber cable pairs and 2 trunk lines. Among others, it has landing stations at: Suez (Egypt),
Alexandria (Egypt), Tripoli (Libya), Catania (Italy), Marseilles (France).

Figure 14 IMEWE system (Source: Telegeography)

3.2.2

MENA

Orascom’s Middle East North Africa (MENA) Cable System will link Italy, Greece, Egypt,
Saudi Arabia and Oman. The system will have a potential capacity of 5.76 Tbps via 3 fiber
pairs. Orascom also operates the Med Cable Network, which connects France and Algeria. It
will have cable landing points at Mazara and Sicily (Italy), Crete (Greece), Alexandria
(Egypt), and then overland to Suez (Egypt). The RFS (Ready for Service) date of the cable was
estimated in early 2012 and its construction cost is estimated at around USD 400M.
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Figure 15 MENA system

3.2.3

Other Relevant Announcements

In addition to the above mentioned planned submarine cables, there are some recent
announcements as follows:
1. Syrian Telecommunication Establishment (STE) received a proposal from a Cyprus private
company named PrimeTel to build a new submarine cable system between Tartus and Cyprus.
This system will consist of 16384 STM-1 2F 128 wavelength fiber pair. If this proposal was
adopted by STE and implemented, there would result in a good chance to have the price of
circuits between Cyprus and Syria dropped down significantly. The proposal is currently being
evaluated by STE, and no decision has yet been taken.
2. Cyprus Telecommunications Authority (CYTA) and Syrian Telecommunication
Establishment (STE) announced on 17/7/2009 that they signed an agreement to build an
alternative Cyprus-Syria high speed submarine cable under the provisional name "Alasiya". A
feasibility study for the building of the new cable was to be completed within three months.
The two Telco’s also came to agreements on a strategy for providing capacity to Europe as
well as a framework for international telephony termination rates between their two networks.
In December 2008, CYTA and STE had agreed to initiate feasibility studies for establishing a
second undersea fiber-optic link between their countries, alongside an agreement to increase
internet capacity by upgrading the existing UGARIT submarine cable link between Tartous in
Syria and Pentaskhinos in Cyprus.
3. Another agreement of CYTA is with OGERO and relates to the upgrade of the CADMOS
submarine cable system, which runs between Cyprus and Lebanon. The parties also confirmed
their willingness to proceed with the planning and construction of a new high-capacity
submarine cable system between Cyprus and Lebanon. The new system will be in a position to
replace the existing CADMOS, providing a high-quality alternative route.
4. CYTA and MedNautilus, the Mediterranean operations of Telecom Italia Sparkle Group,
announced on December 7, 2010, a new sub-network system connecting Israel to France,
called “TELMAR”. The new TELMAR submarine cable subsystem connecting Tel Aviv
(Israel) to Marseilles (France) represents MedNautilus third outlet for the Israeli market, in
addition to existing facilities from Patach Tikqva and Haifa to Catania and Tel Aviv to
Mazara.
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5. CYTA and MedNautilus, the Mediterranean operations of Telecom Italia Sparkle Group,
announced on June 16, 2011 an agreement for the creation of the first submarine ring network
connecting Cyprus to Greece, called “ATHENA”. The new ATHENA submarine cable
subsystem will connect Cyprus and Greece through Cyta’s submarine landing station in
Yeroskipos and MedNautilus Backbone landing station in Athens and is expected to begin
operation by the end of 2011.
6. Bezeqint, a telecom operator in Israel announced in Nov 2010 that it was installing a
2,300km, 7.3Tb/sec cable from Israel to Italy at a cost of 73Meuro. Bezeqint expects the new
cable to be operational by 1Q2012. It is unknown what other landing points will be made
available.
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3.3 TRADITIONAL TERRESTRIAL INTERCONNECTIVITY
Terrestrial fiber-optic cables could be used to interconnect the following countries: Jordan,
Lebanon, Syria and Turkey. The existing fiber cables between these countries are as follows:
•

STM-4 link between Damascus (Syria) and Beirut (Lebanon). The cable crosses
the border from Jdeidet-Yabous (Syria) to Shtoura (Lebanon), with no
protection configuration, and with a single border station. To date, no upgrade
plans have been announced for this border crossing.

•

STM-4 link between Damascus and Amman (Jordan). The cable crosses the
border from Daraa (Syria) to Alramtha (Jordan), with no configuration for
protection and with a single border station. Also for this connection, no upgrade
plans have been announced.

•

STM-16 link between Damascus and Turkey. The connection with Turkey
forms an MS-SPRING with two border stations. The ring starts from Allepo
(Syria) with two cables going to the border. The first cable crosses the border
from BabAlhawa (Syria) to Alrihania (Turkey), and the second cable spans
from Alsalameh (Syria) to Kelles (Turkey), where both cables join in Turkey.
By the end of 2009, the ring will be upgraded to WDM.

Microwave radio links are also available for interconnecting the above countries as a means of
terrestrial connectivity. According to current information available the existing links are:
•

Between Syria and Turkey: The configuration supports 16 E1 at 2GHz
operating frequency.

•

Between Syria and Jordan: The configuration supports 16 E1 at 14 GHz
operating frequency.

•

Between Syria and Lebanon (not actually operational): The equipment was
damaged during the Lebanon war and has not been repaired since.

For all of the above microwave links, there are no plans for further upgrades or even repair of
the damaged stations. Unfortunately, neither is there an estimate of service availability or
performance available for them. Taking into account that these microwave links are not
actually operational, can be suffering from propagation fading and the supported speeds are
not high enough for the purposes of an HPC project such as LinkSCEEM-2, and they can be
neglected from further consideration.
In Jordan, Zain has the largest number of subscribers in mobile services. Zain also owns a
large optical fiber network with cross-border connections. The figure below shows the fiber
network of Zain.
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Figure 16 Zain network

Zains’ international network with respect to the region of reference can be summarized as
follows:


Zain has cross border fiber connections to
o Palestine (two routes) using the fiber of NEPCO
o Egypt via Flag
o Syria (planned)
 Zain is also planning:
o to lay fiber optics cable in the big cities of Jordan
o to lay fiber between the Dead Sea and the Red Sea (Dead to Red)
Zain relies mostly on the network of Saudi Arabia as they are partners with Zain in Saudi
Arabia.
VTEL Jordan is one of the new ISPs of Jordan. They started building their own fiber network
and leasing fiber from other fiber providers. VTEL Jordan owns FALCON landing station in
Aqaba which was going to be operational in Q1 2010. VTEL Jordan was going to connect with
Syria and Saudi Arabia in Q2 2010.
Jordan Telecom has the largest fiber network covering all the cities of Jordan and has its own
connections with all borders: Syria, Palestine (2 links), Saudi Arabia (2 links) and Iraq. In
addition to this, it owns and manages the FLAG landing station in Aqaba.
The Ministry of ICT of Jordan is managing and implementing the National Broadband
Network (NBN) of Jordan. The NBN should connect all schools, Universities, community
colleges and the governmental departments and institutions. MoICT is implementing the
network using the following:
 Optical fiber leased from NEPCO
 Lay its own fiber in all cities and villages
In addition, MoICT is implementing a project laying pipes and optical fiber from Aqaba
(south) to Amman and then from Amman to Irbid (north). Service providers can lease the
pipes and/or optical fiber.
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In Lebanon any growth in the broadband sector has been stifled by limited bandwidth, with
gateway facilities remaining a monopoly of incumbent telco Ogero which offers wholesale
narrowband/broadband services to all ISPs.
With regards to actual fiber paths from Israel to Jordan, there exists a crossover at the Hussein
Bridge located 57km from Amman, in the southern Jordan Valley. Bezeq and Jordan Telecom
have an agreement for the interconnection at the bridge. Currently, there are only SDH circuits
(STM-1 and STM-4) operating between the two countries but whenever a request for higher
bandwidth is addressed, additional equipment would be installed. In addition, a new fiber path
with alternative carriers via the abandoned King Abdullah Bridge is being executed.
In the Palestinian Authority, there are no clear border crossings. Paltel has taken over the
infrastructure left behind by Bezeq so there is no problem with establishing data links to any
Palestinian Authority city in the West Bank. This is not so for the Gaza Strip, where Hamas is
currently in control and no relationships exist. In addition, Paltel has indicated in Feb 2011
that it intends to connect to Jordan via an optic cable so as to reduce costs and remove its
dependency on Israeli carriers for international communication. This interconnection will be
via the fiber paths over the various bridges as listed in the previous paragraph.
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ALTERNATIVE OPTICAL INFRASTRUCTURES

In the present section, an analysis of the fiber over alternative infrastructures is presented, as a
means of supplying an alternative approach to the establishment of a new Research and
Education Regional Network, as this can be seen as the main concept of LinkSCEEM Network
Study. Most emphasis has been given to the possibility of using fibers laid along the HV (High
Voltage) or MV (Medium Voltage) transmission network of Electric Power Utilities in these
countries. However, there is also the theoretical possibility of using fibers laid along railways,
pipelines or even highways, though this does not seem to be as likely at present.
One of the most promising options to interconnect the countries in the region is the use of the
dark fibers available on the high voltage power grid that connect these countries. The idea
behind this is that power companies normally install a ground wire containing optical fiber
(OPGW) along their high voltage power line towers. OPGW is used on the one hand to ground
the grid from electrical strikes and on the other to provide a low noise communications
channel for the grid’s monitoring and control needs. Power utilities typically need only a
single fiber pair for the control and sometimes a second pair is used for their own
communication purposes. So, as the OPGW usually contains between 6 and 48 fibers, the
remaining unused fibers (so called dark – unlit - fibers), can be regarded as a possible means of
high speed connectivity for other users such as the research and education networks.
However, there are some critical points to be considered in such a scenario. First, power
companies (PPCs) are often publicly owned enterprises. Telecommunication Regulators
should be careful about the possible market distortions that could arise when/if subsidized
communications resources are made commercially available in an unplanned way. When a
power/electrical utility wishes to market its “dark fiber”, it generally has to obtain the approval
of the appropriate ministries and to proceed under the conditions set by the
telecommunications regulators and the Act in force. An exception can occur in case of
governmental “self-supply” networks that are not available to the public for commercial use.
Such networks are widely recognized in telecommunications legislation and generally are only
minimally regulated. Public universities and research institutes can represent a prime candidate
for such network connectivity given that Research and Education networks reflect
infrastructures of high national importance.
Second, if dark fiber is granted by the power utility to another user organization, the
maintenance and the management of the telecommunication infrastructure built upon these
fibers is normally the responsibility of the user organization, which may not be able to support
operation and maintenance facilities. Subcontracting this task to a private company may incur
an additional cost element.
Moreover, there might be other technical issues that require further consideration such as : are
there enough huts, what is the span design, what is the fiber type and the mean time to repair,
does PPC intend to enter the telecom market in a 2 year time frame?
Concerning LinkSCEEM-2, the high voltage power grids cover the region and carry OPGW
fibers that pass through the major Syrian cities (including Tartus where there is a landing
station of above mentioned submarine cables) and cross the borders to reach the neighboring
countries (Jordan, Lebanon and Turkey). HIAST’s investigation showed that there are
available unused fibers on the OPGW cables and so it is theoretically possible to implement
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links between Damascus and the other key cities including Tartus (Syria), Beirut (Lebanon),
Irbid and Amman (Jordan).
Findings of the Pan Arab Network study in 2005 elaborated on the possibility of deploying a
network based on dark fibers along the HV power lines. These are shown below, updated to
some extent with current information.
3.4.1

Jordan

In principle, it seems technically possible to build a Dense Wave Division Multiplexing
(DWDM) network connecting the JUNet central node at the University of Jordan to its
counterpart Egyptian University Network (EUN) node at the University of Cairo.
Transmission capacity can be 10Gbps at the minimum. Optical amplification will be required
about every 100km. This can be installed in the existing network huts used by the power
company network. Electrical regeneration will be required about every 600km. The network in
Jordan can extend from Aqaba in the south to the Syrian border in the north with a node at the
University of Jordan in Amman. This node would provide a gateway to the national R&E
network, JUNet, which links Jordan’s 8 public universities at 1Gbps primarily on a fiber pair
from NEPCO (National Electric Power Company).
NEPCO fiber would be required from Ma’an to Aqaba and from Irbid to the border with Syria,
where JUNet and LinkSCEEM-2 would share a common fiber pair; JUNet would be moved to
a wavelength within the LinkSCEEM-2 network transport infrastructure. This would not affect
JUNet’s ability to upgrade to 10 Gbps in the future and additional wavelengths could be
allocated to provide even more growth capacity. Should common fibers be used, a careful
transition plan will be required to minimize disruption to JUNet operations as the
LinkSCEEM-2 is installed. In the below figures an image of the power grid in Jordan is
illustrated.

Figure 17 The NEPCO grid is depicted on the left, the fiber over the grid is depicted on the right.

National Electricity Company (NEPCO) owns the power distribution network of Jordan and a
fiber network over this distribution network. Their fiber network covers most of the cities of
Jordan and is also connected to Egypt, Syria and Palestine. NEPCO offers fiber leasing on its
network, it currently provides fiber services to the Government of Jordan, Jordanian
Universities Network and recently to a new ISP DAMAMAX.
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Egypt

Egyptian power appears to have 3 pairs of fiber installed on the transmission line from Towiba
to Cairo. Two of these are being used by the power company and one pair can be available for
the LinkSCEEM-2 network. The power company has significant spare fiber capacity within all
major urban centres, including Cairo, and from this perspective the local loop does not seem to
be a major problem. DWDM transmission technology can be adopted. Connecting at the
University of Cairo will bridge the LinkSCEEM-2 network to the EUN Network providing
access to more than 200 institutions in Egypt.
3.4.3

Syria

Syria’s high voltage lines between Damascus and Jordan to the south and Turkey to the north
already carry optical fiber and there was sufficient surplus to allocate in support of
LinkSCEEM-2 initiative, if so requested by the Ministry of Higher Education and agreed by
other parties. With the pending completion of a high voltage line to the environs of Beirut,
fiber optic access could also be made available to interconnect Syrian and Lebanese
universities (further clarification is needed to know if it is still pending). In terms of
interconnecting the PEEGT’s (Public Establishment for Electricity Generation and
Transmission) fiber optic network with the SHERN this seems not to be a very significant
problem as the distance between the PEEGT and SHERN hubs is only a few hundred meters.
While there was no discussion of requirements for the need for additional repeaters and huts,
these may not be required in Syria because the distance between Damascus and Irbid, Jordan is
less than 130km.
HIAST's team met with the Minister of Communications and Technology and with the
Minister of Electricity to discuss. The conclusion was that the unused fibers should first be
granted to the STE (Syrian Telecommunication Establishment, the incumbent in Syria) which
can build a telecom infrastructure on these fibers and then provide SHERN with the needed
circuits (not the fiber itself) at a nominal cost. This solution can also address the second issue,
that is, STE will be responsible for the maintenance and the management of the
telecommunications infrastructure. The main risk is that no time plan is clearly defined to
implement this solution and to extend the STE telecommunications infrastructure to the power
company dark fibers. This may also raise the question of how to regulate this solution with the
neighboring countries and it is not known for the moment if even such regulation is feasible. In
the below figure an image of the power grid in Syria is illustrated
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Figure 18 Syrian power grid

3.4.4

Lebanon

The power grid optical fiber reaches from the border with Syria only to the Kasra station in
Zahle, approximately 50 Km east of Beirut. However, the extension of the 220 KV line, which
will carry fiber, from Zahle to meet the Tripoli to Tyre high-voltage power line was scheduled
to be completed during 2006 (further clarification required to know if it has been
implemented). This can bring the power grid fiber within a relatively short distance from a
suitable hub in Beirut.
3.4.5

The Palestinian Authority

From a technical perspective, it does not seem possible to connect a hub in the Palestinian
Authority directly to the potential LinkSCEEM-2 network through an interconnection to
Jordan, Egypt or Lebanon. A prevailing agreement with Israel precludes trans-border
transactions without prior approval and such a request by the PA may not be politically
practical. In any case, as electrical integration with the neighbouring Arab states does not yet
exist (to our knowledge at time of writing) establishing a direct and dedicated fiber connection
for LinkSCEEM-2 may not be practical and does not seem to be affordable.
3.4.6

General remarks

The old Pan-Arab Network (PAN) initiative whose main vision was the deployment of a
Research and Education dark fiber Network over the power lines and across North Africa and
Levant countries is no more under consideration by the Arab League.
On the other hand, the Ministry of ICT of Jordan recently undertook an initiative and
submitted a proposal to the Arab Telecommunication and Information Council of Ministers to
establish the Arab Regional Network. This had two steps:
1. to start implementing (as quickly as possible) the network using
the available fiber between the Arab Countries and then
2. To work on building the regional permanent high speed fiber
network.
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This proposal was discussed and welcomed by the Arab Policy committee. If this initiative is
finally awarded there will be a good opportunity to deploy a regional research network based
on this infrastructure, which is commercially oriented but could serve NREN needs too.

3.5

GLORIAD

The “GLORIAD” advanced science internet network was launched in January 2004 by the
U.S., China and Russia, and expanded its reach in 2005 – to Korea, Canada and the
Netherlands – and in 2006 to the five Nordic countries of Denmark, Finland, Iceland, Norway
and Sweden. The network promotes new opportunities for collaboration and cooperation
among scientists, educators and students.
GLORIAD is constructed from a fiber-optic ring of light encircling the northern hemisphere
—connecting universities and national laboratories with individual network circuits providing
up to 10 Gbps. The network topology expanded in 2006 to provide several ring redundancies;
it now represents a true “ring of rings” around the earth – providing richer bandwidth and
redundant network paths for improved reliability.
Scientists and engineers cooperatively use this infrastructure to collaborate and conduct
research in ways unimagined only a few years ago. The bandwidth is sufficient to transmit
entire libraries of information in seconds – or to permit thousands of simultaneous videoconferences for distance learning or shared seminars – or to enable the sharing of expensive
scientific instrumentation. But the real value of GLORIAD is in how it enables literally
millions of scientists, educators, policy makers, artists, students to better work together and
share resources, data and experiences.
Eight years ago, the seeds of GLORIAD were planted when the U.S. NSF and Russian
Ministry of Science agreed to jointly fund the first advanced network linking each country’s
scientists, educators and students. Its organizers and sponsors expanded it in January 2004
when they launched the U.S.-China-Russia “Little GLORIAD” network, completing a literal
ring of light around the earth. The network was further expanded in August, 2005 – with a new
trans-Pacific segment connecting the US, Korea and China at 10 Gbps (60 times the original
capacity). In September 2006, the U.S.-China portion of GLORIAD was upgraded by a factor
of 16 – from 155 Mbps to 2.5 Gbps and the US-Russia upgrade to 10 Gbps is being completed
during early 2007. GLORIAD’s partners in the Netherlands contributed more than 20 Gbps of
capacity connecting the U.S. and Europe. As of 2007, additional capacity across Northern
Europe and connecting with Russia has been provided by NORDUnet.
The GLORIAD program (based in the U.S. at the University of Tennessee and Oak Ridge
National Laboratory) began in January 2005 a new five-year program funded with a $4.2
million grant from the NSF – as part of an international package of funding with its partners –
linking the three founding national partners with partners in Korea, Canada, Netherlands and
the Nordic countries – world leaders in advancing network and cyber infrastructure
deployment.
Created to foster increased S&E cooperation, it today enables sharing of the most advanced
science and research in the world – in high energy and fusion energy physics, in joint
development of new energy sources, studying global climate change, mapping the universe,
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developing globally linked telescopes, better monitoring earth’s unpredictable seismic activity,
creating improved environmental models and monitoring, enabling active cooperation in
nuclear materials protection, enabling shared medical knowledge and work – and hundreds if
not thousands of others.
The effectiveness of GLORIAD is evident from the dramatically increasing level of utilization
of the network and an ever-increasing number of users (scientists, educators, students) in the
partnering countries. It was featured in the Super Computing (SC) 2006 conference where
GLORIAD partners helped establish new bandwidth records for data transfer. But its
importance is more evidenced in the over 4,000 partnerships GLORIAD serves every second
of every day.
The National Science Foundation (NSF)-funded Taj network has expanded to the Global Ring
Network for Advanced Application Development (GLORIAD), wrapping another ring of light
around the northern hemisphere for science and education as can be shown in the figure below.
Taj now connects India, Singapore, Vietnam and Egypt to the GLORIAD global infrastructure
and dramatically improves existing U.S. network links with China and the Nordic region.

Figure 19 GLORIAD-Taj Expansion

GLORIAD, being a network which in principle is not and could not be technically related to
the networks presented in the above scenarios, may be a sort of peer entity that could facilitate
their virtual expansion to other HPC resources and boost collaboration with other countries.
Theoretically, network externalities are one of the most important factors for the deployment
of networks, the fact remains that as the networks are used the demand increases, which in turn
feeds further demand in a continuous cycle. These positive network externalities are strongly
related with the number of the users and the interconnected networks. Hence, the option of
interconnecting (Eastern) Mediterranean RENs and GLORIAD should be carefully considered
since it can provide access to much more eager users and available resources. Egypt being the
common point of the two networks can prove to be of strategic importance. Provided that
Egypt can preserve two connections (GLORIAD and Mediterranean REN) at adequate
bandwidth, it could offer an excellent option for the regional REN being interconnected to
GLORIAD through its land. There can be several scenarios of interconnection between the two
networks. What the best is depends on both technical and political issues.
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REGIONAL CONNECTIVITY COSTS
BANDWIDTH PROCUREMENT SCHEMES AND COMPETITION
OVERVIEW

4.2 BANDWIDTH PROCUREMENT
One of the first steps of deploying a new network, particularly when it serves R&E needs, is to
decide on basic policies regarding the network procurement methodology. This is a different,
though related, issue to dimensioning the network in terms of link speeds. It is associated with
the commercial terms with which the networking resources will be brought into operation,
given the fact that the basic funding mechanism is clarified to some extent.
Because funding is usually framed within a specific time interval, network procurement
follows in most cases the approach of fixed-term contracts. This means that the network
provider contracts the links with its customer for a specific period and the monthly link
charges remain constant for the contract period. However, there might be options for charges
changes during the contract period, agreed from the beginning, but this can be outcome of
negotiations. The longer the contract term, the less the monthly charges, since it shows
commitment to the provider (and safeguards its revenue stream). Normally, before the contract
expires, the two parties come to a negotiation in respect to its extension. Contract cancellation
before expiration may incur significant penalties.
The above mentioned approach is practically reflecting what is called annual (or multi-annual)
lease and reflects an OPEX cost for the customer. Alternatively there can be procurement
schemes based on the IRU (Indefeasible Right of Use) approach. These kinds of contracts last
much longer. They can be practically aligned with the aging of the infrastructure and they are
handled as CAPEX from an accounting standpoint, meaning that they are provided through a
once-off payment and are subject to annual Operation and Maintenance fees (O&M fees).
Typical contract durations can be 10y to 15y.
In the present Section some initial pricing figures are presented for both procurement options
(lease and IRU) and indicative rates per km for building submarine networks are provided.

4.3 COMPETITION OVERVIEW
Obviously there is a lack of strong competition in the Eastern Mediterranean basin regarding
bandwidth procurement. This is due to a variety of reasons, though the situation seems likely
to change in the near future but at a relatively slow pace.
First of all, the submarine cable infrastructures have been supplied for years by consortium
cables. In this model of ownership each member of the consortium contributes towards the
upfront capital cost of building the cable and commits to paying for its operational and
maintenance costs over its lifespan. Consortium members pay (or commit to pay) for the entire
cable system and its maintenance at the start of the project. This influences how they formulate
their business plans and calculate their returns. They determine the configuration of the cable,
agree on the funding rules that will cover capital and maintenance costs, and also agree on how
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capacity of the cable will be allocated. Members of a closed consortium also determine the
price at which capacity on the system will be sold or leased to entities that are non-members.
However, because the cable has already (in principle) been fully paid for, revenues from
additional sales to non-members is of relative low incentive to the consortium, especially when
there is potential conflict with a desire to protect their business plans and returns. When
services are provided then their pricing is typically based on two half-circuits approach, that is
two contracts are signed and two ends are paid (origination and destination) after the order is
matched by both ends.
This inefficiency was addressed by private cables, e.g. Med Nautilus, that identified the
increasingly high demand and the administrative disadvantages and proceeded to submarine
cable investments, successfully as it has proved, advertising their capabilities to supply end-toend links.
Since the submission of the first LinkSCEEM report on regional interconnectivity in January
2010, new private cables have become or are expected to become commercially available. The
private submarine cable subsystem ALEXANDROS, for example, whose Cyprus-France
segment was activated in August 2010, recently completed the activation of a new segment
connecting Cyprus to Egypt. Cyta, the incumbent telecommunications provider in Cyprus
participates on an ownership basis in this cable subsystem, which is the result of its strategic
co-operation agreement in the Mediterranean region with Telecom Egypt. Furthermore, in
June 2011, PrimeTel announced the launch of its submarine fiber cable landing station in
Yeroskipou where Reliance Globalcom terminated its 2.7 Terabit HAWK submarine cable
system. This cable system, connecting Cyprus, France and Egypt, has the potential to provide
connectivity to neighboring countries, such as Turkey and Syria, in the future. The landing of
the HAWK cable establishes PrimeTel the first private operator with such facilities, which
traditionally have been a monopoly of Cyta.
It is expected that as new cable systems, such as the ones described in the previous paragraph
and those listed in Section 3.2 of this report, become operational, prices for international links
will begin to drop. A call for information (RFI) sent by LinkSCEEM-2 WP7 partners in
February 2011 to telecom carriers in the region for bandwidth connectivity between Cyprus
and Jordan, showed that prices are now lower than they were in 2009. A discussion on pricing
and the recent RFI is presented in the next Section.

4.4

BANDWIDTH PRICING – THE EUMEDCONNECT EXPERIENCE

In the beginning of 2008, the EUMEDCONNECT2 project issued an international tender for
connectivity of all Mediterranean countries. The tender was run by DANTE, the organization
mainly responsible for the GEANT pan-European research network, but also running other
regional networks such as EUMEDCONNECT2 and the Trans European-Asian network
(TEIN-2/TEIN-3). In summary regional connectivity offers around Cyprus were in the order of
34-155Mbps and not very cost-effective. Prices for 34 Mbps were of the order of few hundred
thousand Euros, while 155 Mbps were much higher.
EUMEDCONNECT3, an extension of the previous project, was initiated in August 2011. The
project is in the process of retendering all links between the EUMEDCONNECT partner
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countries. LinkSCEEM-2 WP7 partners have been in close contact with DANTE, the project
coordinator of EUMEDCONNECT3, collaborating in various matters, and in particular
regional connectivity including the Cyprus to Jordan link. This collaboration has been
formalized in the form of an MoU between the two projects. At the request of LinkSCEEM-2
partners, DANTE has included in the EUMEDCONNECT-3 tender the LinkSCEEM-2
connectivity component. So far, no information on pricing has been announced.

Figure 20

The EUMEDCONNECT2 network

There is no available information so far regarding the pricing of dark fiber over power lines.
This item is still under investigation. Nevertheless, it is not strongly expected that concrete
information will be available in the short term since political leverage is required first, so that
the decision for use those fibers can be made. Pricing details follow this and for this reason
confidence that such information can be disclosed by the involved administration from the
beginning is low.
However, there are available indicative rates regarding the deployment of a submarine cable in
order for the reader to have a first impression of the magnitude of such investments. For
budgetary purposes a rate of 30KUSD per km can be considered as a cost for laying a new
undersea cable, but this figure is subject to the number of fiber pairs included in the cable bind
and to the active equipment that has not been taken into account.
IRU contracts (15Y) could be roughly estimated as 4 times higher in price than the
correspondent annual lease contracts for the same service, but it is required to clarify what
happens with the local loops.
Alternatively, to procure dark fiber pair over terrestrial networks the rate per meter ranges
from less than one Euro to even 10 Euros, dependent upon the supplying capabilities of the
region in reference.
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2009 Pricing Facts and Topologies

This section describes the work completed in 2009 under the framework of the first
LinkSCEEM project on the assessment of the cost for linking Cyprus to other countries of the
Eastern Mediterranean at upgraded bandwidth. The work was based on two topologies for
regional interconnectivity and on prices obtained in 2009.
The 2009 cost assessment was based on a price list, which was provided partly through the
assistance of JUNet and HIAST, and partly through direct contacts of the study team with
telecom providers in the region. Different scenarios, and notably different topologies, for
network deployment were considered; in the first scenario described below, the cost dimension
is affected by the fact that in principle all countries have to be directly connected to Cyprus
and some kind of resiliency is required that could be satisfied through intra-connections in the
region. It is important to say that the high cost of submarine links is inevitable given that the
termination point is Cyprus. On the other hand, pricing for terrestrial, back-up links, which
could result in a sort of a protected ring topology, proved to be quite expensive. This can be
explained by the fact that little competition exists in the regional submarine connectivity
market and this becomes even less so concerning the terrestrial connectivity market, given that
private investors are attracted by the provision of international services from the Middle East
to Europe and not necessarily within the Middle East. Therefore, the terrestrial solutions are
still subject to the drawbacks accompanying the half-circuit model, which is adopted by the
local incumbents.
Basic points to be mentioned regarding the cost analysis are as follows:
1. Updated price figures were not available for all the countries and for all
speeds
2. No price figure was available for dark fiber products
3. All prices mentioned here below are strongly budgetary and not firm.
4. Pricing is not “linearly” related with the distance, that is, pricing reflects
market conditions of supply and demand in the country of reference,
existing and forthcoming competition and regulatory level as well as
commercial strategy of the providers there.
5. Regression models were adopted for countries that update pricing was
available for certain speeds and/or destinations.

the

the
the
the
not

Alternative infrastructures are commented on in as much detail as possible within the present
study. In theory, they could effectively support the idea of establishing a terrestrial-regional
infrastructure. However, to establish a regional network the cross-border station issue, e.g. as
to the fiber over power lines, has to be resolved in a simple and effective manner and is related
with management, maintenance and operational aspects. Nevertheless, this cannot resolve the
fundamental question of cheap and bulk connectivity to Cyprus. In the Levant, however, a
regional backbone network plan has been under discussion for around two years with
encouraging indications, but no final and binding decision has been made so far. This plan
concerns general commercial activities and is not limited to the NREN demand.

LinkSCEEM-2 - RI-261600

42

D7.2

Report on Connectivity Options

As to the network topologies two draft scenarios are presented.
1. First a network design based on the assumption that all countries would be
directly connected to Cyprus is evaluated, taking into account the need to
minimize the cost. In this case the basic criterion for each country is what the
minimum link cost to Cyprus is and at what speed. This scenario reflects a pure
star topology with no intra-connections amongst Middle East countries.
2. In the second design the network is considered under the view of having a sort
of a ring protection, without being necessary for all the countries to be included
in the ring with double links or without preventing a country to be directly
connected to Cyprus.
4.4.1.1

Design 1

The first design of the network includes p2p links between the country of reference and
Cyprus. To ensure the solution is resilient protected links are assumed (and requested, when
needed). In the table below prices are provided for all the links possible. All prices are for one
year term and expressed in thousands Euro.
Country Destination 34Mbps 155Mbps 622Mbps
Egypt

Cypus

250

500

1350

380

578

957

Cyprus

250

500

1033

Lebanon Cyprus

750

-

-

340

680

-

Palestine Cyprus
Jordan
Syria

Cyprus

Design 1 is illustrated in Figure 21.

Figure 21 Network design 1

A small change of the above design could adopt Israel as an intermediate point, where a
multiplex/hub facility could be located for the links originating in Palestine and Jordan
(622Mbps either). Therefore, the aggregate traffic (1 Gbps) could be terminated to Cyprus. A
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price improvement, not extremely good though, is reflected on the following table, all other
links being same. A similar idea could be followed as to Syria and Lebanon. Lebanon could be
connected to Syria over their cross-border links and the aggregate connection could be
forwarded from Syria to Cyprus (cascade topology). Nevertheless, a significant disadvantage
of the solution with passing through Israel is that it is likely other Arab countries, i.e. Syria,
may deny their traffic to flow over Israeli network (ground) for political reasons.

Country Destination 34Mbps 155Mbps
Egypt
Palestine
Jordan

Cyprus

4.4.1.2

500

1.350

Cyprus

Lebanon Cyprus
Syria

250

Cyprus

622Mbps

1.623 (1 GigE)
750

-

-

340

680

-

Design 2

An alternative approach to what presented in the previous section could be to deploy a regional
network with hub in Cyprus, but intra-connecting all the other countries in a manner that could
provide higher resiliency, by off-loading part of the intra-traffic from Cyprus, and support
stronger interaction among the Arab world. Ring’s connectivity to Cyprus could be achieved
via 2 separate high capacity links that could aggregate the whole traffic in two parts and
terminate them in Cyprus. These two links are carrying the traffic of different countries unless
there is another scheme of protection. Here below the table including pricing date follows.
Country Destination 34Mbps 155Mbps 622Mbps
Egypt

Cypus

250

500

1.350

Palestine Cyprus

380

578

957

Palestine Egypt

240

385

-

Palestine Jordan

460

600

Jordan

Cyprus

250

500

1033

Jordan

Egypt

288

500

-

Jordan

Syria

500

1.000

-

Lebanon Cyprus

750

-

-

Lebanon Syria

750

--

-

340

680

-

Syria

Cyprus

A geographical representation of the Design 2 is illustrated in Figure 22.
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Figure 22 Network design 2

4.4.1.3

Comparative analysis

As has been discussed, having Cyprus as a regional hub results in requiring some (if not all)
connections to be submarine for the beneficiaries. The competition in the terrestrial
networking marketplace is far behind the competition in the international subsea cables, which
by the way is also not as strong as required. The fundamental and primary reason is that there
are no landline operators other than the incumbents and their current business pricing model is
(and probably will be for the short/medium-term at least) tied with the traditional half-circuit
approach that keeps the pricing extremely high. Hence, there is in principle an obvious cost
advantage of the scenario 1 with respect to scenario 2. Expecting that the new regional
submarine cables that are to be brought into operation within the next 2 years will further
intensify the currently loose competition, scenario 1 sounds much better. In addition, awarding
terrestrial connections, particularly via Israel where the networking infrastructure is quite
mature and can provide lots of capabilities, could result in political problems due to the
strained relationship with the Arab countries in the Levant region. Such problems may create
hurdles and put at risk any chances of obtaining an upgrade of regional connectivity. Taking
all the above into account it is reasonable to rate scenario 1 higher than scenario 2 and
prioritize them the way they are presented in the study.
In any case, however, Cyprus needs to upgrade its current international link to the rest of the
EU in order to address the increased demand that will be generated by its own needs and as a
result of it becoming a regional node for research & education related networks. A process for
upgrading the connectivity of Cyprus to GEANT to at least 1 Gb/s is near complete by the
Cypriot NREN CyNet. Incidentally, the costs for Cyprus to connect to GEANT run at 985,000
Euro for a single 2.5Gb/sec link to London or 800,000 Euro for two 1Gb/sec links (one to
Frankfurt and the other to London). The 2nd alternative, via Cablenet was the one selected.
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LinkSCEEM-2 Call for Information

One of the underlying objectives of LinkSCEEM-2 work package 7 is to contribute towards
the improvement of regional connectivity by bringing to completion a pilot project aimed at
upgrading the link between Cyprus and Jordan. The need for increased network connectivity
between the two countries was assessed by partners under WP7 task 1, the results of which
were described in D7.1. In addition to supporting the needs of research and educational
institutions in Jordan, as outlined in D7.1, the upgraded Cyprus – Jordan link will satisfy the
increasing computing requirements of researchers at SESAME, who will be using HPC
infrastructure at CaSToRC to store and analyze their data. The computing needs of SESAME
were analyzed and documented during the first LinkSCEEM project (D3 Annex 2). An update
of the report of SESAME needs in terms CPU power, storage, network bandwidth, required
software etc., is currently under preparation by SESAME staff.
To collect preliminary information on connectivity options and pricing for the future upgraded
bandwidth, linking Cyprus to Jordan, Linkschem-2 WP7 partners released a call for
information (RFI) to regional telecom providers, in February 2011. The RFI document,
entitled “Questionnaire to potential telecom operators to participate in future tender”, can be
found in the Appendix.
Responses were received from the following carriers:
• Bezeqint & Cyta
• 013Netvision (Israel)
• Cablenet
• PrimeTel (Cyprus) – expressed an intend to participate in the tender.
It is worthwhile to note the reduction in cost relative to the prices recorded for the same type of
connectivity in 2009. Table 1 includes some actual pricing scenarios between Cyprus and
Jordan (Nicosia and Amman) based on the RFI responses.

2009 - Bezeqint

STM-4

STM-1

979KEuro

689KEuro

2011 - Bezeqint

-

480KEuro

2011 – Cablenet

1860KEuro

720KEuro

-

266KEuro

2011 – 013Netvision

Table 1 CY-JO prices based on RFI

The price given by Bezeqint is significantly lower than the price for an equivalent circuit
obtained from the same carrier in 2009. 013Netvision quoted prices that are even lower than
Bezeq’s 2011 prices, even though Bezeqint is currently in the process of installing a new
undersea cable. Cablenet, on the other hand, reported costs that are higher than Bezeqint’s
costs in 2009.
The best connectivity scenario will be determined after the official tender for the link is
released and evaluated. Final tender documents are expected to be released in
November/Decemeber of 2011. The tender is expected to be evaluated by WP7 partners and
awarded to the successful candidate by February 2012. The activation of the upgrade link is
expected to be complete in August 2013.
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CONCLUSION

From a general perspective, it appears that the financial and political constraints on the
upgrading of the regional network connectivity are interrelated. In the short term the
bandwidth cost appears as the main obstacle, however the creation of policies for providing
bandwidth at reasonable cost for academic research and educational activities must be
impulsed at the political level. Projects such as LinkSCEEM-2 can contribute to this objective
by preparing the scientific case for connectivity at the regional scale, through the assessment
of needs of the scientific community, and evaluating possible solutions through the present
network study.
Through the analysis carried out within the first LinkSCEEM project, it has become obvious
that there is a great deal of interest within the Eastern Mediterranean countries insofar as
computational resources are concerned, and the need for related research and training
programs fully justify significant networking requirements. Of course, procuring such a
network is not an easy task. Though a large variety of cable infrastructures exist, the majority
are submarine ones, with high costs and limited availability in some cases. Fortunately, the
influence of market competition, although slower than in other regions of the world, should
have a positive influence on the situation, and the evidence of real deployment capability, as
shown in the framework of the EUMEDCONNECT-2 project, is another encouraging factor.
Judging from the preliminary results obtained from the LinkSCEEM-2 WP7 RFI circulated to
telecom providers in the region in February 2011, the impact of increased competition has
already been reflected in pricing. For the specific connectivity case in LinkSCEEM-2, the link
between Cyprus and Jordan, 2011 prices are in general lower than they were in 2009. To
gather further information on options and pricing, LinkSCEEM-2 is in close coordination with
DANTE and EUMDECONNECT project. In collaboration with EUMEDCONNECT,
LinkSCEEM-2 has included its connectivity requirements in the re-tendering of the
EUMEDCONNECT network, which took place in the Spring of 2011.
The study conducted within LinkSCEEM and updated within the present WP is clearly
relevant to the needs and demands of the regional scientific communities; it aims to contribute
to a coherent regional strategy for the upgrade of network connectivity. Indeed LinkSCEEM-2
aims to contribute both to the scientific case for upgraded bandwidth, and to providing a clear
picture of the technical, infrastructural, political and financial context, thus covering all the
components involved in the interaction of the scientific communities with the relevant decision
makers in order to favor the desired upgrade. It also aims to contribute to the identification and
assessment of different options for the said upgrade, and to make recommendations for their
implementation.
LinkSCEEM-2 has worked in coordination with the EUMEDCONNECT-2 and
EUMEDCONNECT-3 projects, and intends to continue to support its effort as it did by
participating in the EU-Med2 event in November 2008. Discussions on a LinkSCEEM-2
contribution to a case study for the upgrade of regional network connectivity took place and
were presented at the EuMed-3 event, which was held in March 2010 in Brussels. The
connectivity component included in LinkSCEEM-2 will improve regional connectivity
through the establishment of a link connecting Cyprus to Jordan at 155 Mb/s. The particular
connectivity improvement is closely related to the close collaboration of CaSToRC with
SESAME, a LinkSCEEM-2 partner in the field of Synchrotron Radiation, one of the thematic
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research areas of the project. In support of its goal to be a vital asset in the case for regional
connectivity, LinkSCEEM-2 will be one of the co-organizers of the e-AGE2011 platform
(http://eage2011.asrenorg.net/) to be held in Amman, Jordan in December 2011. This event is
co-organized with Arab States Research and Education Network, EUMEDGrid Support,
EUMEDCONNECT, and INTERNET2 and is meant to be the launching pad for R&E
connectivity and cooperation.
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LinkSCEEM-2

Interim Deliverable 7.2.2
Questionnaire to be sent to potential telecom operators to participate in future tender

Executive Summary
This document details a call for information (RFI) to various telecom carriers in the
Mediterranean area for bandwidth between Nicosia, Cyprus and Amman, Jordan.

1

Introduction

This Invitation To Participate in Dialogue (ITPD) is for the procurement of connectivity for
Linksceem-2.

2

Background

Linksceem-2 - Linking Scientific Computing in Europe and the Eastern Mediterranean
(http://www.linksceem.eu) is a project funded by FP7 to help Eastern Mediterranean countries
in achieving High Performance Computing (HPC). A HPC Center (http://castorc.cyi.ac.cy)
has been created at the Cyprus Institute (http://www.cyi.ac.cy) in Nicosia, Cyprus and one of
the Linksceem-2 partners – SESAME (http://www.sesame.org.il) , located near Amman,
Jordan is in need of network connectivity to Cyprus.

3

The sites

Whatever link is proposed, the terminating sites at each end of the link are to be as follows:
The site in Nicosia Cyprus is located at:
Cynet NOC
75 Kallipoleos
Lefkosia 1678
Cyprus
The site in Jordan is located at:
Jordanian Universities Network
22, Ahmad Al Tarawneh St.
Al Jubaiha
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Amman
Jordan

4

Technology Guidance

Linksceem-2 is looking for pricing for an STM-1 (155Mb/sec) or Gigabit Ethernet link
between the sites as listed in section 3 above.
For STM-1 circuits, these are protected, or unprotected, point-to-point circuits using
SONET/SDH transmission equipment between the two sites. The SONET/SDH transmission
equipment may, or may not, make use of an underlying DWDM transmission infrastructure.
Client interfaces are expected to be ANSI/ITU compliant.
For both STM and Gigabit Ethernet the management boundary is one or more physical
interfaces in a patch panel within the sites listed in section 3 above. The nature of the physical
interface(s) will reflect the nature of the physical interface(s) used by the vendors of popular
IP routers, layer 2 switches, optical cross connects (OXCs) or DWDM transmission equipment
and will, in part, depend on the nature and capacity of the circuits offered by the participant.

4.1 Procurement and Timescales
The deadline for submission is Feb 10, 2011. We expect the actual tender for connectivity
to be released in November 2011.
It is intended that the contract shall have a minimum duration of 12 months. A longer
contract is not ruled out if the Supplier is prepared to offer guarantees that would
effectively ensure future price competitiveness and overall performance competitiveness
throughout the contract period.
The contract shall include specific clauses relating to quality of service including
availability guarantees and delivery dates.
Precise delivery dates for circuits will be subject to negotiation. Suppliers will be required
to make firm commitments to the negotiated delivery date, with compensation for late
delivery.
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5

Pricing

Suppliers must quote prices for each link at each capacity that they offer.
Prices for different service elements shall be quoted separately in Euro and, in the
case of recurrent charges, in units of Euro/year. VAT and other taxes, if applicable,
must also be quoted separately.
Suppliers will be expected to provide assurances about the competitiveness of their
prices both in respect of the contractual arrangements to be entered into and also in
respect of future developments in the market place.
Suppliers should state whether VAT or other taxes will be applied to invoices for
services supplied under contracts resulting from this future tender and, if so, specify details.

6

Contacts

For all questions relating to this Request for Information, please send email to:
linksceem2-wp7@linksceem.eu
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