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 Background
According to the relevant data shown in ESCAP’s report, the network development in 
ESCAP Sub-regions is unbalanced: the fixed broadband subscribers in East and 
Northeast Asia accounts for 75% , while 18 ESCAP member states was less than 2 on 
average per 100 residents. Thus how to improve the broadband infrastructure and 
regional cooperation is an important issue. This study mainly focuses on this issue in   
the  GMS.

 Purpose
This study aims to  put forward a network planning and optimization scheme for the 
GMS to promote the balanced network development in this area.

 Method
• Status analysis
• Demand prediction
• Planning scheme
• Suggestions for implementation

GMS includes Thailand, Vietnam, Laos, Myanmar, Cambodia and Yunnan Province of China.
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Network Status
• GMS IS phase I has completed the backbone network and the point-to-point transmission 

system, improving the network connectivity between neighboring countries in the GMS.
• However, many problems still exist, such as too long network routing and insufficient 

network switching points, the insufficient switchover traffic and high network service price.

Notes: O (n) represents that there are n connections, while “X ”represents there is no connection)

The Status of Optical Cable Connection in the GMS



• In recent years, the sustained economic growth of GMS countries , the relatively 
stable political environment and the gradual improvement of the people’s living 
standards have created sound external conditions for the development of 
telecommunication service.

Service Status-General

Country 2014 2015 2016 2017 2018

Myanmar 7.99 6.99 5.86 6.76 6.20
Laos 7.61 7.27 7.02 6.85 6.50

Thailand 0.98 3.13 3.36 4.02 4.13

Cambodia 7.14 7.04 7.03 7.02 7.52

Vietnam 5.98 6.68 6.21 6.81 7.08

China 7.30 6.91 6.74 6.76 6.60

Growth in GDP of GMS Countries in the Period 2014-2018 (%)

(Data source: World Bank)



Service Status-General

Country
(Region)

Area
(1,000km2)

Population
(1,000,000)

GDP
(US$100,00

0,000)

Fixed line 
penetration 

(%)

Mobile phone 
penetration 

(%)

Household FBB 
penetration

(%)

Myanmar 676.6 53.71 712.1 4.8% 104.6% 6.5%

Laos 236.8 7.06 181.3 113.6% 76.8% 4.9%

Thailand 514.0 69.43 5049.9 15.5% 139.4% 42.9%

Cambodia 181.0 16.25 245.7 2.6% 119.5% 4.2%

Vietnam 329.6 95.54 2449.5 16.5% 137.9% 48.1%

Yunnan, 
China 394 48.30 2602.9 5.73% 97.05% 64.83%

GMS 2332 290.29 11241.4 4.39% 121% 11.54%

Economic and Social Development of GMS Countries in 2018

• By the end of 2018, the average penetration of fixed line, mobile phone and 
household was 4.39%, 121% and 11.54%, respectively, indicating an overall high 
mobile phone level and relative low level of fixed broadband in GMS Countries. 

( Data source: World Bank, 
TeleGeography, MIIT and 
NBS of china) 



Service Status-General telecommunication service 

• The development of telecommunication service in GMS countries is imbalanced. 
• At present, the GMS maintains a high-level and well-developed mobile phone service, 

but has low-level and inadequately developed fixed line service and poor broadband 
penetration ,which is less than 10% in Myanmar, Laos and Cambodia.

2018 Telecommunication Service Penetration of GMS Countries (%)

Country/region Mobile phone 
penetration

Fixed line 
penetration

Household FBB 
penetration

Myanmar 104.6 4.8 6.5
Laos 76.8 113.6 4.9

Thailand 139.4 15.5 42.9
Cambodia 119.5 2.6 4.2
Vietnam 137.9 16.5 48.1

Yunnan, China 97.1 5.7 64.8

(Data source: TeleGeography
and MIIT of China)



Service Status-Mobile service 
• The recent 5 years have witnessed a high mobile service penetration in GMS Countries, and 

the obvious momentum of 3G and 4G mobile subscribers. 
• In 2018, 3G and 4G subscribers in all GMS Countries other than Cambodia reached over 50% 

of its total mobile users, with Thailand 97.2% and China 87.1%. In 2018,the proportion of 4G 
mobile subscribers in Thailand and Yunnan of China reached 55.1% and 72.4% respectively.

Country 2014 2015 2016 2017 2018

Myanmar 36.3 81.6 106.1 104.3 104.6
Laos 73.6 74.2 78.7 78.5 76.8

Thailand 145.1 126.4 136.8 136.5 139.4

Cambodia 133.8 130.8 126.2 116.0 119.5

Vietnam 150.1 135.1 139.2 122.8 137.9
Yunnan, 

China 80.0 80.4 83.15 88.6 97.1

Country Proportion
of 3G

Proportion
of 4G

Proportion
of 3G and 4G

Myanmar 32.8% 15.4% 48.2%

Laos 53.7% 17.0% 70.7%

Thailand 42.1% 55.1% 97.2%

Cambodia 38.9% 20.8% 59.7%

Vietnam 45.3% 21.1% 66.4%

Yunnan, 
China 6.1% 72.4% 78.5%

Notes: The proportion of 3G or 4G mobile users here is calculated as follows: the proportion = 
3G or 4G mobile uses in country A/total mobile users in country A.

Mobile Phone Penetration in Period 2014-2018 (%) 2018 Proportion of 3G and 4G Users 

(Data source: TeleGeography and MIIT of China)
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Demands analysis-service prediction 

1

• The LTE network stimulates the 
mobile traffic consumption

• The mobile terminal will become an 
important means of Internet access

The mobile Internet traffic maintains 
rapid growth

2 New service model will become an 
important driving force

• New service models, such as mobile 
payment and digital economy, will 
become an important driving force 
in the GMS

3 There is great cooperation potential 
in cross-border e-commerce

• With the rapid development of the 
Internet, online shopping and online 
payment through the Internet has 
been growing and has taken deep 
root in people’s daily life in the GMS 

4 Mobile subscribers will maintain 
rapid growth

• With the rapid development of mobile 
Internet, mobile subscribers in the GMS 
will continue to grow rapidly

• 3G and 4G service will grow obviously



Demands analysis – prediction methods 

1. Regression Analysis Prediction Method
• Quantitative prediction, it makes prediction

by establishing a regression equation based
on the relationship among economic
variables and historical data

• It includes Unitary or multiple regression,
linear or non-linear regression

2. Time Series Prediction Method
• Quantitative prediction, it analyzes the

development law of statistical data over time,
and use the historical data on that variable to
establish a mathematical model for
extrapolation and prediction

• Trend extrapolation prediction, growth curve
prediction, smoothing prediction method

Comparative Analysis
• The regression prediction has three main advantages: grasp the essential reasons

for the change, give the confidence interval and confidence coefficient of the
prediction result, consider the correlation

• The time series prediction method is characterized by the future and mainly used
in the traditional service with complete historical data, exponential model (short-
term 2-3 years),quadratic curve model (medium term 3-5 years),and growth curve
model (long-term 10-15 years or more)



Demands analysis – Subscriber scale prediction 

• According to the actual situation and the status quo in the GMS, 

in this part we will use the trend extrapolation method to predict 

the subscriber scale in the GMS countries.

• In this part we predict the subscriber scale from the following two 

aspects: one is mobile subscriber scale , and the other is 

broadband subscriber scale



Demands analysis – Mobile Subscriber scale prediction 

• According to the mobile subscriber penetration in the period 2014-
2018, the mobile subscriber penetration has changed smoothly and is 
growing steadily. The linear prediction can be used to predict the 
change trend of the mobile subscriber penetration in GMS countries:

Prediction on Mobile Subscriber Penetration(%)

• According to the scale of 4G mobile uses  in the period 2014-
2018,most GMS countries have witnessed a large-scale growth 
in 4G uses. The quadratic curve prediction can be used to 
predict the scale of 4G mobile users in GMS countries:

Prediction on 4G Mobile Subscribers(10K) 

 Focus on two aspects: Mobile Subscriber Penetration and 4G Mobile Subscribers 



Demands analysis – Broadband scale prediction 
 At present, all GMS countries have developed the broadband service. Thailand, Vietnam and 

Yunnan Province of China have established a good Internet market basis, while Cambodia, Laos 
and Myanmar only have few FBB subscribers with a household FBB penetration below 10% each.

Prediction on Broadband Subscribers (10K)

• According to the actual 
status of the broadband 
service in recent years in 
the GMS, the fixed 
broadband subscribers 
have maintained a steady 
growth on the original 
benchmark. 

• The linear prediction 
method can be used to the 
fixed broadband scale in 
the GMS
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Network planning – Internet networking  
 The application of information technology constantly stimulates the demands for the Internet in the 

GMS. As the economic level differs among GMS countries , the Internet traffic distribution is 
different , and the Internet exchange volume is mostly contributed by China, Thailand and Vietnam. 

• According to the interconnection service volume in GMS countries in recent years and the Internet 
development demands, the interconnection service prediction by 2022 is shown below.

Inflow Camb
odia Laos Myan

mar
Thailan

d
Vietna

m
Yunnan，

ChinaOutflow

Cambodia - 200 150 650 800 400

Laos 150 - 120 600 300 200

Myanmar 400 400 - 1700 1050 3600

Thailand 4,200 11,000 1,900 - 28,000 46,300

Vietnam 2,800 1,500 750 14,000 - 15,000

Yunnan, China 2,800 2,100 3,500 32,800 28,000 -

Prediction on the Internet Traffic Flow by 2022 
(Unit: Mbps)

Internet Networking Structure



Network planning – Transmission networking  

 The mode of transmission system’s planning and construction

• The transmission networking adopts “Trans-multi-country Terrestrial Cable 

Circuit Resource Sharing Mode”, and will be jointly built, shared, operated and 

maintained by GMS members

• A cooperative mechanism should be established, and GMS members should 

appoint representatives to form a management committee to be responsible for 

the management of MOU, planning, design, construction, operation and 

maintenance and other relevant stages.

“Trans-multi-country Terrestrial Cable Circuit Resource Sharing Mode”  is a mode that is proposed in ITU-T SG3 Q.13, 
under this mode the Transmission network system is  constructed  and operated together by all the members, and the 
capacity is distributed according to the proportion of  the optical cable’s length contributed by each member.



Network planning – Transmission networking  

 Transmission system planning scheme 
• According to the principle of unified network, it’s suggested the loop network structure for the GMS, 

three interconnected loop network transmission systems，including Northeast Loop，Southeast Loop 
and West Loop

Loop Network Structure

Loop 
name Loop route Distance 

(km)

1 Northeast Kunming-Nanning-Hanoi-
Vientiane-Kunming 3560

2 West Yangon-Mandalay-Kunming-
Vientiane-Bangkok-Yangon 5220

3 Southeast Bangkok-Vientiane-Ho Chi Minh
City-Phnom Penh-Bangkok 3570



Network planning – Transmission networking  
 Transmission system capacity assignment

• According to the principle of capacity assignment  in “trans-multi-country terrestrial cable circuit 
resource sharing mode”, and the optical cable’s physical length provided by each county, the capacity 
assignment in these three loop transmission system is below:

Loop 
circuit Country Optical cable’s 

physical length(Km) Proportion Channel capacity 
(n*100G)

Northeast
Loop

China 1685 47.3% 38
Vietnam 520 14.6% 12

Laos 1355 38.1% 30
Total 3560 100% 80

West Loop

China 1185 22.7% 18
Laos 825 15.8% 13

Thailand 1300 24.9% 20
Myanmar 1910 36.6% 29

Total 5220 100% 80

Southeast 
Loop

Thailand 1200 33.6% 27
Laos 340 9.6% 8

Vietnam 1315 36.8% 29
Cambodia 715 20.0% 16

Total 3570 100% 80

“n ”represents the number of channels. In this report, “n ”is illustrated by taking 80*100G wavelength division 
system as an example and should be rounded.
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 The AP-IS platform should promote the implementation of the GMS IS and take GMS IS as an important issue of 
AP-IS, and the GMS Working Group is responsible for the specific implementation.

 The GMS Working Group will partner with the government authority in charge of telecommunication in the GMS 
members, and the latter will be responsible for organizing domestic telecommunication operators to form a 
management implementation group for the specific implementation of GMS IS. 

Suggestions for implementation

Transnational Cooperative Mechanism

• Assuming that Cambodia 
operator is A, Myanmar 
operator is B, Vietnam 
operator is C, Laos operator 
is D, Thai operator is E and 
operator from Yunnan of 
China is F
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Thank you!


