
   

 
 
 

   

Working Paper by the Information and 

Communications Technology and Disaster 

Risk Reduction Division 

Draft Report for Comments: 

Selected Regional Examples of 

Fibre-Optic Co-deployment in the ESCAP 

Region 

 

22 November 2018, Bangkok, Thailand 

Workshop on Cross-border co-deployment of fibre optic 

infrastructure along road and rail networks 
 



Introduction 

 

Throughout the ESCAP region, co-deployment of fibre optic infrastructure along 

passive infrastructures has been a long-standing practice, both within countries and 

across borders.  A number of regional examples are well known, such as EPEG and 

TEA, both of which have provided vital communications services for the continent. 

Together with the national and subregional examples, valuable lessons can be 

learned for the utilization of these business practices and technology to help narrow 

the digital divide in the region and provide greater resilience to critical infrastructure. 

 

I. Russian Federation 

 

Commensurate with its status as the world’s largest country by landmass, the 

Russian Federation plays a pivotal role in facilitating terrestrial connectivity. In 

addition to the use of co-deployment as a best practice for their national network, 

several cross-border connections make use of co-deployed fibre optic cables.  The 

routes follow the E119 highway ( AH8 segment of Asian Highway Network) and the 

Azerbaijan-Russian Federation rail line. 

 

 

Table 1. Azerbaijan-Russian Federation (Rostelecom) 

Azerbaijan-Russian Federation (Rostelecom) 

Date 2003 

Length 400 km 

International 

Connectivity 

- Azerbaijan to Russian Federation via the border crossing 

at Samur, Azerbaijan 

Main Nodes Baku 

Capacity Initial capacity of STM-1 (155.52 Mbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

- Azertelecom/Delta Telecom 

- Rostelecom 



Operators / 

Suppliers 

- Fiber supplied by Alcatel 

Continuity with 

Rail/Highway 

Follows the E119 (AH8) highway 

Notes - Rostelecom’s investment in the network, which stretches 

200 kilometers on the Russian Federation side between 

Makhachkala and Derbent, was RUB 137 million (USD$4.5 

million). 

 

Azertelecom and the Russian Federation operator Synterra signed an agreement in 

May of 2009 for the construction of a 10 Gbps link between Derbent, Russian 

Federation and Guba, Azerbaijan, following the E119 (AH8) highway, 

within the framework of a $17 million joint venture between the two companies, 

known as C-Ring Telecom, aimed at targeting neighboring telecommunications 

markets in the Caspian region.  In 2009 the Iran Mobin consortium also entered 

into a 50/50 joint venture with C-Ring to expand connectivity southward toward 

Islamic Republic of Iran.  In July of 2010, the Russian Federation regulator 

Roskomnadzor granted a license to Synterra for the operation of the trans-border 

fiber optic link, and as of 2011 sources in Azerbaijan indicated that the Azerbaijani 

segments of the network had been completed and that C-Ring was awaiting 

completion of Russian Federation fiber segments.  However, the future of the C-

Ring consortium was called into doubt following the purchase of Synterra by 

Russian telecommunications conglomerate MegaFon in 2010, which reportedly 

reevaluated the role of C-Ring in its international network development strategy. 

 

Table 2. Azerbaijan-Russian Federation (Synterra (MegaFon) / Azertelecom) 

Azerbaijan-Russian Federation (Synterra (MegaFon) /Azertelecom) 

Date 2010/2011 

Length 100 km 

International 

Connectivity 

- Derbent, Russian Federation to Quba, Azerbaijan via the 

border crossing at Samur, Azerbaijan 

Main Nodes Quba, Azerbaijan 



Capacity STM-64 (10 Gbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Azertelecom/Delta Telecom 

- Synterra (acquired by MegaFon in 2010) 

Continuity with 

Rail/Highway 

Follows the E119 (AH8) highway 

 

 

 

 

  



Table 3. Azerbaijan-Russian Federation (TransTeleKom) 

 

Russian Federation’s TransTeleKom (TTK) has provisioned trans-border IP bandwidth 

between Yalama, Azerbaijan and Samur, Russian Federation to Delta Telecom since 

at least 2008. The company is a Subsidiary of Russian national railway operator 

Russian Railways and major operator of fiber optic networks laid along the 

railways.  The fiber optic lines run along all Russia's mainline railways spanning a 

distance of over 76,000 kilometers. TTK interacts with more than 100 global and 

international operators. 

TransTeleKom specified that it provided 2.5 Gbps of IP bandwidth to Delta Telecom 

as of late-2009; shortly thereafter, the operators’ trans-border network was 

upgraded to 10 Gbps. The cable follows Azerbaijan-Russian Federation rail line (part 

of Trans Asian Railway Network) 

 

 

 

Azerbaijan-Russian Federation (TransTeleKom) 

Date 2007/2008 (est.) 

Length 20 km 

International 

Connectivity 

- Russian Federation to Azerbaijan via Yalama, Azerbaijan 

Main Nodes Yalama, Azerbaijan 

Capacity Initial capacity of STM-64 (10 Gbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Azertelecom/Delta Telecom 

- TTK (Russian Federation) 

 

Continuity with 

Rail/Highway 

Follows Azerbaijan-Russian Federation rail line (part of 

Trans Asian Railway. ) 



Picture 1. Azerbaijan-Russian Federation transboundary cables 

 

 

Table 4. Kazakhstan-Russian Federation (northern Kazakhstan) 

Kazakhstan-Russian Federation (northern Kazakhstan) 

Date 1999 

Length 340 kilometers 

International 

Connectivity 

- Petropavlovsk, Kazakshstan to Kormilovka, Russian 

Federation via Omsk, Kazakhstan 

Main Nodes Petropavlovsk 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Kazakhtelecom 

- Interconnection with Rostelecom and TTK (TTK link 

constructed in 2009) 

Continuity with 

Rail/Highway 

- Follows M51, E30 (AH6) highway 

 



 

Picture 2. Kazakhstan-Russian Federation (northern Kazakhstan) 

 

 

 

 

 

Table 5. Kazakhstan-Russian Federation (northwestern Kazakhstan) 

Kazakhstan-Russian Federation (northwestern Kazakhstan) 

Date 2001 

Length 340 kilometers 

International 

Connectivity 

- Atyrau, Kazakhstan to Volgograd, Russian Federation via 

Saykhin, Kazakhstan 

Main Nodes Atyrau 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Kazakhtelecom 

- Interconnects with networks of Rostelecom, VimpelCom, 

and MegaFon (originally Synterra) 

- Rostelecom link supplied by Siemens 

Continuity with 

Rail/Highway 

- Via the main road between Atyrau and Volzhsky, Russian 

Federation (north of Volgograd). 

 

 



In late-2013 the mobile operator MegaFon announced that in partnership with 

Kazakhtelecom, it had activated its Diverse Route for European and Asian Markets 

(DREAM) network between Germany and Kazakhstan’s border with China, using 

primarily existing infrastructure. 

 

Table 6. Kazakhstan-Russian Federation (western Kazakhstan) 

Kazakhstan-Russian Federation (western Kazakhstan) 

Date 2006 (est.) 

Length 200 kilometers 

International 

Connectivity 

- Atyrau, Kazakhstan to Astrakhan, Russian Federation via 

Ganyushkino, Kazakhstan 

Main Nodes Atyrau 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Kazakhtelecom 

- Rostelecom 

Continuity with 

Rail/Highway 

- Via the A27 highway (Kazakhstan) and the A340 highway 

(Russian Federation), part of AH70 Asian Highway 

 

Picture 3. Kazakhstan-Russian Federation (western Kazakhstan) 

 



Another example of beneficial use of co-deployment of Russian Operator 

TransTeleKom (TTK). 

In early 2002 TTK Russia and Railtelia Ltd (Finland) announced the interconnection 

of their fibre optic networks following the railways on Russia-Finland boundary of 

Buslovskaya– Vainikkala. As shown on the Picture 4. Below the segment Saint-

Petersburg - Buslovskaya is a part of Trans Asian Railway Network. 

Picture 4. Russian Federation - Finland (TTK - Railtelia Ltd) 

 

In 2004, as shown in table 7 below, TTK in collaboration with the Mongolian carrier 

“Ulan-Bator railway” and the Chinese national telecommunication company China 

United Telecommunications Corp. (China Unicom) offered the shortest fiber-optic 

path between Europe and Asia. This fibre optic line called ERMC (Europe – Russia – 

Mongolia – China) stretches from London to Stockholm, Moscow, Ulan-



Bator, Peking and ends in Hong Kong, following Mongolia - Russian Federation rail 

line (part of Trans Asian Railway Network). It provides an alternative, shorter path 

to submarine communications cables, spanning a length of 11 500 km. 

Table 7. ERMC (Europe-Russia-Mongolia-China) 

ERMC (Europe-Russia-Mongolia-China) 

Date 2004 

Length 11500 km (total) 

International 

Connectivity 

Russian Federation to China via Mongolia 

Main Nodes London, Stockholm, Moscow, Ulan-Bator, Pekin, Hong 

Kong 

Capacity Initial capacity 40 Gbit/s, and it can be scaled up to 400 

Gbit/s. 

 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- TransTeleKom (TTK), Russian Federation 

- Ulan-Bator railway, Mongolia 

- China United Telecommunications Corp. (China 

Unicom), China 

Continuity with 

Rail/Highway 

- Follows Mongolia - Russian Federation rail line (part 

of Trans Asian Railway) 

 

In addition to these plurilateral examples, as described above, the EPEG project 

make use of co-deployment along both highway and railway lines of Trans Asian 

Railway for different segments of its route. 

 

In March of 2011 a memorandum of understanding was signed by four investors 

to create the 10,000-kilometer Europe Persia Express Gateway network between 

Oman and Frankfurt, Germany.  A construction and maintenance agreement was 



signed by the project’s four investors in Tehran, Islamic Republic of Iran in June, 

2011; testing took place in 2012 and the network was put into service in 2013. 

The impetus for the Europe Persia Express Gateway project was the delay in 

activating the trans-Egyptian segments of the Europe-India Gateway (EIG) undersea 

cable project.  EIG, which was supposed to have entered service in mid-2010, but 

as it coincided with the Arab Spring and widespread changes in political leadership,  

considerable difficulties persisted in obtaining the governmental permits necessary 

for the implementation of the network’s two terrestrial routes between the Red Sea 

and the Mediterranean, according to the EIG consortium. 

 

Table 8. Europe-Persia Express Gateway (EPEG) 

Europe-Persia Express Gateway (EPEG) 

Date 2013 (MOU signed in 2011 and testing carried out in 

2012) 

Length 600 km within Azerbaijan; entire network spans 10,000 

km 

International 

Connectivity 

- Via existing Trans Asia-Europe (TAE) infrastructure 

connecting the Iranian border at Astara to Baku, then via 

existing infrastructure to the Russian Federation border at 

Yalama 

Main Nodes Baku 

Capacity Advertised capacity of 500 Gbps for the entire network 

(design capacity of 3.2 Tbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Delta Telecom describes itself as the “transit operator” of 

the Azerbaijani segments, but responsibility for the 

segments within the consortium is actually assigned to 

Rostelecom.  In addition to Rostelecom, the EPEG 

consortium also consists of Omantel, the 

Telecommunications Infrastructure Company of Islamic 



Republic of Iran, and Vodafone (originally Cable & 

Wireless Worldwide). 

Continuity with 

Rail/Highway 

- The network follows the M3 (AH8) highway at the Iranian 

border crossing and the Azerbaijan-Russian Federation 

railroad right-of-way at the Russian Federation border 

crossing. 

Notes - Cost of Azerbaijani segments was €3 million, using 

existing infrastructure including Trans Asia-Europe (TAE) 

segments 

 

Picture 5. Iran - Azerbaijan border crossing segment in Astara, following M3 

(AH8) highway 

 

 

 



II. China 

 

In addition to making extensive use of co-deployment in their national network as 

documented in this report, China has also established co-deployment as an 

important feature of the Belt and Road Initiative. Because of factors such as 

increased cost effectiveness, particularly in remote areas, the co-deployment of fibre 

optic infrastructure along the roads and highways of BRI offers compelling cost 

savings.  Beginning at the bilateral level, China has implemented many cross border 

terrestrial fibre projects. As shown in table 9 below, these crossings extensively link 

China with its neighboring countries, providing valuable redundancy and 

opportunities for economic development. 

 

Table 9. Cross border terrestrial fibre projects in China 

Region Border 

Crossing 

Border Station Operator 

Russia and 

Mongolia 

China-

Russia 

Fuyuan，Manzhouli， 

Heihe，Suifenhe 

China Telecom, China 

Unicom, China Mobile 

Russia and 

Mongolia 

China-

Mongolia 

Erenhot China Telecom, China 

Unicom, China Mobile 

ASEAN China-

Vietnam 

Pingxiang,Dongxing China Telecom, China 

Unicom, China Mobile 

ASEAN China-

Myanmar 

Ruili China Telecom, China 

Unicom 

ASEAN China-Laos Mengla China Telecom, China 

Unicom 

Central 

Asia 

China-

Kazakhstan 

Khorgas,Alashankou China Telecom, China 

Unicom, China Mobile 

Central 

Asia 

China-

Kyrgyzstan 

Artux China Telecom, China 

Unicom 

Central 

Asia 

China-

Tajikistan 

Tashikuergantajike China Telecom 



Southern-

East Asia 

China-

Pakistan 

Tashikuergantajike China Telecom 

Southern-

East Asia 

China-

India 

Yadong China Telecom, China 

Unicom, China Mobile 

Southern-

East Asia 

China-

Nepal 

Zhangmu China Telecom, China 

Unicom 

Northeast 

Asia 

China-

DPRK 

Dandong China Unicom 

 

Additionally, China has played an important role in internationally deployed fibre 

optic networks, such as the Trans Asia-Europe line. The 27,000-kilometer TAE line 

was activated in October of 1998 at a cost of $560 million. It connects Frankfurt, 

Germany to Shanghai, China. Countries involved in the project include China, 

Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, Turkmenistan, Islamic Republic of 

Iran, Turkey, Ukraine, Belarus, Poland, Romania, Hungary, Austria, Germany, Georgia, 

Azerbaijan, Armenia, Pakistan, and Afghanistan. The TAE had an initial capacity of 

STM-4 (622 Mbps). It has been upgraded to STM-16 (2.488 Gbps) in the Kazakhstani 

segments. The Kazakhstani portion of the cable is approximately 1,500 kilometers 

long; its installation cost $25 million.  Direct international connections are to 

Uzbekistan, China, and Kyrgyzstan, with the latter connected via a ring.  The system 

crosses Kazakhstan’s southern border with Uzbekistan via the main road between 

the Uzbekistan’s capital of Tashkent and Shymkent in Kazakhstan, as shown on the 

Picture 6 below, which concurs with AH5 of Asian Highway Network.  It continues 

to Almaty before crossing Kazakhstan’s southeastern border with China via the main 

road between Khorgos, Kazakhstan and Korgas, China.  A southern ring extends 

from Kazakhstan to the Kyrgyzstani capital of Bishkek along AH5 highway; it crosses 

the border at Chaldybar, and Kamyshanovka, Kyrgyzstan, and was subsequently 

supplemented by a third, redundant link between Kazakhstan and the Kyrgyzstan. 

 

 

 

Table 10. Trans Asia-Europe Line (TAE) 



Trans Asia-Europe Line (TAE) 

Date 1998 

Length Approximately 1,500 kilometers in Kazakhstan 

International 

Connectivity 

- Shymkent, Kazakhstan to Tashkent, Uzbekistan via the 

border crossing at Chernayevka, Kazakhstan and Gisht 

Kuprik, Uzbekistan 

- Almaty, Kazakhstan to Urumqi, China via the border 

crossing at Khorgos/Korgas 

- Saribulak, Kazakhstan to Bishkek, Kyrgyzstan via 

Kamyshanovka, Kyrgyzstan 

- Merke, Kazakhstan to Bishkek, Kyrgyzstan via Chaldovar, 

Kazakhstan and Chaldybar, Kyrgyzstan. 

- Kazakhstan-Kyrgyzstan via Korday, Kazakhstan 

(constructed in 2007). 

Main Nodes Almaty, Sogety, Merke, Simhent Sarybulak 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network 

Technology 

SDH 

Developers / 

Owners / 

Operators / 

Suppliers 

- Kazakhstan segments owned and operated by 

Kazakhtelecom; TAE developed by consortium of 

operators in 20 countries. 

Continuity with 

Rail/Highway 

- Kazakhstan-Uzbekistan route follows the M39 and A2 

(AH5) highways. 

- Kazakhstan-China route follows the A353 (AH5) highway. 

- Kazakhstan-Kyrgyzstan route follows the M39 (AH5)   

highway (western segment) 

- Kazakhstan-Kyrgyzstan route follows the A2 (AH5)  

highway (northern segment) 

 

 

 

Picture 6. Kazakhstan-Uzbekistan route following the M39 and A2 (AH5) highways 



 

 

III. Turkey 

 

As a country which has historically played an interconnecting role between Europe 

and Asia, Turkey continues to be an important junction for communications in this 

modern age. Both on a bilateral and regional level, vital fibre optic cable routes 

pass through Turkey, making this country a particularly important case study for the 

methodology. As in common with the other countries examined by this research, 

Turkey already utilizes co-deployment for the benefit of its national network. 

 

Further, Turkey utilizes co-deployment along borders with neighboring countries. 

On such connection routes, along the E99 (AH84) highway, this provides an 



important connection for Azerbaijan, which relies on the crossing with Turkey to 

diversify its connectivity infrastructure and provide enhanced international 

connectivity capacity. 

 

Table 11. Azerbaijan (Nakhchivan Autonomous Republic)-Turkey 

Azerbaijan (Nakhchivan Autonomous Republic)-Turkey 
Date 2008 
Length 145 km 
International 
Connectivity 

- Turkey to Nakhchivan via the Hasret (Longing) Bridge over 
the Aras River 

Main Nodes Nakhchevan 
Capacity STM-4 (622 Mbps) 
Network 
Technology 

SDH 

Developers / 
Owners / 
Operators / 
Suppliers 

- Azertelecom/Delta Telecom 
- Turk Telekom 

Continuity with 
Rail/Highway 

- E99 Highway (Igdir-Nakhchivan Yolu), is concurrent with 
AH84 in Turkey part 

Notes The fiber cable was installed in 2.5 months beginning in late-
2007 and was sponsored by Turk Telekom.  Previous 
connectivity to Nakhchivan had been exclusively via Islamic 
Republic of Iran. 

 

As an additional example of the synergies offered by these technologies, Turkey 

has also leveraged co-deployment to extend existing submarine connections. The 

Gulf Bridge International link, known as GBI-North, is a terrestrial conduit crossing 

the southern border of Turkey to link with Iraq. On the northern border, the cable 

passes through Istanbul as it links to networks in Europe. These connections 

emphasize that in addition to the value that cross border, co-deployed fibre optic 

projects offer on their own, they also play a vital role in interconnecting existing 

submarine cables to derive greater value from a diverse array of infrastructure 

components. 

 

IV. India/Bangladesh 

 



India, an emerging major player in the Internet world, is proactively accelerating the 

development of the road sector and information superhighways to connect remote 

areas and rural communities across the country. With the launch of the ambitious 

National Optical Fibre Network (NOFN) Project, called BharatNet, India’s 

Department of Telecommunications (DoT) is committed to deploying high-speed 

FOC-based telecommunications networks throughout the country. Boadband 

connectivity will be provided to 250,000 gram panchayats (GP). These FOC networks 

are being deployed along the country’s extensive road and railway networks. 

Telecommunications companies like Bharti Airtel, Reliance Jio Infocomm, Vodafone 

India and Idea Cellular have already expressed interest in providing last-mile 

connectivity on BharatNet’s FOC infrastructure. From the experience of 

implementing BharatNet, a large portion of the fund has been spent on excavating 

trenches for laying the FOC conduits. Considering India’s ambitious road 

infrastructure plans described, India can save substantial funds in FOC deployment 

if the requirement of trenches for laying FOC conduits is incorporated into road 

design and planning. 

 

The development of the ICT infrastructure is a top priority for the Government of 

Bangladesh and a number of initiatives, policies and plans have been adopted in 

recent years. In Bangladesh, the deployment of FOCs has been undertaken by both 

government organizations and private companies during and after the construction 

of roads and railways. It is estimated that the FOCs deployed so far almost cover 

the length of the national highways in the country (3,800km). FOCs are also installed 

along roads built by the city corporation, the pouroshova (municipality) and the 

Local Government Engineering Department. The BTRC (Bangladesh 

Telecommunication Regulatory Commission) is currently reviewing Grameenphone’s 

exclusive use of Bangladesh Railway's FOC network as part of the effort to maximize 

the use of the FOC infrastructure available to Bangladesh Railway. BTRC believes 

that more than 2,100km of Bangladesh Railway’s 

FOCs will be available to other interested parties, and Bangladesh Railway will be 

able to supervise and lease or sublease the dark fibre to any other entity. 

 



Based on extensive discussions with officials of concerned ministries, departments, 

public utilities, regulatory bodies and private sector organizations during this study, 

a coordination structure has emerged to support FOC co-deployment in India and 

Bangladesh. 

 

Figure 1. Coordination structure for fibre-optic co-deployment in India 

 
 

 

 

 

 

 

 

 

 

 

Figure 2. Coordination structure for fibre-optic co-deployment in Bangladesh 



 
 
 

V. Myanmar 

 

According the comparative studies in Myanmar in order to analyze and derive cost 

savings: (1) compares the separated deployment of ducts (two-way), and the co-

deployment of ducts (two-way) (2) compares the separated deployment of ducts 

(two-way) from existing highway ducts, and the co-deployment of ducts (four-way), 

the co-deployment of the broadband network (compared with separated 

deployment) has been estimated to save at least USD 7,379 per kilometre, and the 

percentage of cost savings has been calculated at 56.83 per cent. Most of the cost 

saving in co-deployment is derived from eliminating overlapping civil works such 

as excavation, backfilling and reinstatement during highway construction. 

 

Results show that the telecommunication sector will benefit from significant cost 

savings and avoid the duplication of civil engineering works in the deployment of 

a broadband network. The road sector will have the opportunity to generate new 

revenues by adding a mere 0.87 per cent investment cost to road construction. 

Governments can achieve economic and social benefits by implementing a 

broadband infrastructure quickly and cost effectively. To improve the mutual 



benefits of stakeholders, it will be necessary to coordinate cross-sector cooperation, 

encourage the sharing of facilities for effective national communications resource 

management, and manage rights of way concerning civil engineering works from 

the perspective of establishing a broadband network that covers the entire nation. 

 

Conclusion 

 

As established by these selected examples, co-deployment of fibre optic cables 

along routes of the Asian Highway and Asian Railway networks is a long standing 

practice. Following the successful experiences at the national, bilateral and regional 

levels, ESCAP member countries have the opportunity to build on these practices 

in order to improve cost effectiveness, enhance resilience and make progress in 

closing the digital divide in the region in a cost-effective way. 


