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1 Recap:

100 Mbps Thematic Workgroups

Presented by: 

Philip Heah
Senior Director, Next Gen Infrastructure, IDA



100 Mbps Next Gen Experience 
(100 Mbps NGE)

> 100 Mbps Next Gen Experience 
1. Higher Throughput

2. Better Quality of Service (QoS)

> High throughput is made up of:

Á Higher bandwidth
Á Amount of data per second

> Better QoS is made up of:

Á Lower latency / delay
Á Time the data takes to traverse the 

network end to end

Á Smaller jitter
Á The variability of latency across the 

network

Á Less packet loss
Á Packets that are not forwarded due 

to congestion at any particular router

http://en.wikipedia.org/wiki/Throughput
http://en.wikipedia.org/wiki/Digital_bandwidth_consumption
http://en.wikipedia.org/wiki/Quality_of_service
http://en.wikipedia.org/wiki/Packet_delay_variation


Desired Outcome

100 Mbps Next Gen Experience 

PERFORMANCE 
BOOST

Today 100 Mbps Next Gen Exp.

ñThumbnailò  images and 

standard definition
Video Conference

Full screen, HD quality, with no 

observable lag

Predominantly low definition Video Streaming
Clear, crisp, smooth and vivid HD 

content on major sites

Best efforts ïsome lags Gaming Consistent fast response time

Long transfer time for large 

files
File Sharing

Fast file transfer for large and 

small files alike

Service

ñThumbnail imagesò which become 
blurred when projected on large screen

Clear High Def content, which is clear, 
even when projected on large screen



100 Mbps Next Gen Thematic Series

Announcement  

of Thematic 

Series

17 Sept

Objectives: 100 Mbps Next Gen Thematic Series

ÅBriefing on key strategic enablers and programmes that are being put in place

ÅDiscussion on potential bottlenecks

ÅDelivery of 100 Mbps Next Gen Experience services and content by Q2 2010

100 Mbps NGE Thematic Series Details

Structure and Objectives

Track 1: ISPs

Track 2: Content Providers

Focus 
Groups 
(TBD)
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2 Key Considerations For ISPs

Presented by: 

Philip Heah
Senior Director, Next Gen Infrastructure, IDA
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Key Considerations For ISPs

Questions You May Have

? How should I connect to my customers?

? What are my options? 
ÁTechnical options
ÁBusiness arrangements/ partnerships
ÁManaged services that I can tap on

? How do I ensure that my customers get the best service?

? Where should I host my infrastructure?
ÁCollocation options

? What do all these mean for my business?



Payment to 
OpCo

Edge Equipment

ÅUplink and downlink

ÅOpCo offerings

ÅAdditional Capex

FTTH

ÅNBN Take up

ÅNBN Uplink B/W

ÅNBN Capex

OSS/ BSS

ÅOpCo offerings

ÅAdditional Capex

Edge Equipment

ÅUplink and downlink

ÅOpCo offerings

ÅAdditional Capex

Core

ÅUplink and downlink

ÅOpCo offering

ÅAdditional Capex

Service & Product 
Packages

Subscribers per 
product package

Subscriber Take 
up

International

ÅGateway and router 
Capex

ÅSubmarine Capex

Customer 
Acquisition 

Cost

SG&A

ISP Business Case

Take Up AccessMetro, TransmissionCore, Intôl Gateway

Additional 
Capex (Access, 

Core, OSS/ 
BSS)

Opex/ Capex

1 Total Cost of Ownership

What wholesale managed services are there available? 
Can I offer wholesale services to recover cost?

Illustrative Scenario

? ?

?
Other Costs

Key Considerations For ISPs 

Strategies To Create A Differentiated 100 

Mbps Service Without Increasing TCO1 (1/2) 



Subscribers

ISP A ISP B ISP C

Live Traffic Cached Traffic

Next Gen NBN

Subscribers Subscribers

C
D

N

Can I subscribe to caching as a 

service, instead of managing and 

operating my own cache servers?

Key Considerations For ISPs 

Strategies To Create A Differentiated 100 

Mbps Service Without Increasing TCO1 (2/2) 

1 Total Cost of Ownership
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Key Considerations For ISPs 

Differentiating Your Services Through Partnership

GSP Infrastructure Platform

ISV Partner ISV Partner

ISV Partner ISV Partner

Two Main 
Categories

ÅServices  that 
support your 
internal 
operations

ÅServices that can 
be resold as VAS 
(Value Added 
Services)

Internet Service 
Provider Centric

ÅWholesale caching

ÅCustomer data 
management 

Å...

Content Provider 
Centric

ÅVideo hosting

ÅRemote desktop

Åé.

GSP Offering

Alatum, NewMedia Express and PTC will be sharing with 
youôre their service offerings today



International Transit Example

Server Server

Data Centre Data Centre

SGIX Infrastructure

NGNBN

Submarine 

Cable 

Landing 

Station

?

?

Key Considerations For ISPs 

Optimal Interconnection Arrangements

> How to ensure that 
my customers get the 
best service?

> What are my 
options? What are 
my competitorsô 
options?

> What is the 
Government putting 
resources on? 

Details of SGIX and service offerings to be shared by 
Malcolm Rodrigues, Chairman SGIX

ISP
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IDA has put together key enablers

SGIX

Data Centre

Data Centres Next Gen NBN

> Conducive, efficient and cost-
competitive environment for data 
centres (DC)

> Grid Service Providers (GSPs) 
leveraging on data centres to provide 
scalable storage and computing 
services

> A neutral 
and 
central 
point of 
traffic 
exchange

> High speed connectivity
> Multiple classes of service offered by 

Next Gen NBN
> Provide content/ service providers 

with the option of secure high QoS
connectivity

National Authentication 

Framework and Policy 

> NAF: Service providers can subscribe to this single nationwide 
authentication platform, instead of building their own 

> Policy: Data protection and related policies to boost confidence

Grid Service Providers

Content 
Providers

60% by 2010 
Nationwide by 2012

ISPs

ISP
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3a NBN Enablers and 

Commercially Available 

Services (Singapore Internet 

Exchange)

Presented by: 

Malcolm Rodrigues
Chairman SGIX



Agenda

ÁCurrent Landscape

ÁStrategic Objectives of Internet Exchange

ÁEstablishment of Singapore Internet Exchange (SGIX)

ÁSGIX and RSPs

ÁStatus of SGIX



Current Landscape
Interconnection without an Internet Exchange

Domestic

International

Local Content

ISP

ISP

CP

ISP

ISP

CP

ISP

ISP

ISPISP

CP

Multiple 

Interconnection

Arrangement

Increased

Operating

Cost

Reduced

Quality of

Service



Strategic Objectives of Internet Exchange
Improve Efficiency of Internet Traffic Exchange in 

Singapore

ISP

Economical 

Interconnection

Improve

Traffic Efficiency

& Growth

Central Point of

Traffic Exchange

CP

ISP

ISP

CP

ISPISP

ISP

Domestic

International

Local Content

ISP

ISP

CP

ISP

ISP

IX



Strategic Objectives of Internet Exchange (1)
Improve Connectivity to Singapore

Singapore

Singapore as Internet Hub

üReinforce Singapore as the 
regional hub for Internet traffic

Reduce Latency

üFaster access to overseas-
hosted content

ü Improved overall broadband 
experience

Increase Intôl Traffic

ü Improved traffic efficiency 
induce demand for bandwidth 

üAttract intôl carriers to increase 
capacity to Sôpore



Strategic Objectives of Internet Exchange (2)
Increase Content Hosting in Singapore

Attract Prospective Intôl CPGrow Local CP

channelnewsasia.com

Singapore as Content Hub

üAttract content providers to host and offer their content from here
üGrowth and promotion of locally-developed content
üFaster access to internet-based content for local users

SGIX

CP ïContent Providers

* For illustrative purpose only



Establishment of SGIX 
Key Objects and Propositions

Association-Based

üCompany Limited 
by Guarantee

üEnsures fair 
treatment and contribution from 
all members

üSustainability through self-
regulation

Not-for-Profit

üEnsure low cost of 
peering

üPort fees based on 
cost recovery basis allowing 
members to derive maximum 
value from IX

SGIX

Distributed IX

üDeployed in multiple physical
location around Singapore

üSeamless traffic exchange 
across distributed IX 
infrastructure

üRedundancy option

üLow barrier of entry 
to join as members

üExtensive peering 
opportunities with low 
membership requirement

üNon-intervention policy for 
bilateral peering arrangement

Open & Neutral



Increase Customer

Satisfaction &

Loyalty

Establishment of SGIX
Key Benefits to Industry

Improve Content

Accessibility &

Delivery

WWW

* ARPU ïAverage Revenue per User

Increase Business

Opportunities

& ARPU*

Intôl Content

Providers

Retail

Service

Providers

Regional

Service

Providers

Intôl 

Telecom 

Carriers

SGIX

Lower

Operating Cost



Establishment of Singapore Internet 

Exchange (SGIX)
Approach to setup neutral and distributed IX

* Proposed Approach

ISP

ISP

CP

ISP

ISP

CP

ISP

ISP

CP

Distributed IX

Domestic

International

Local Content

ISP

ISP

CP

Distributed IX with

multiple node locations

Connecting to one node will enable

connectivity to all other 

members connected to the IX



SGIX and RSPs
Cost-effective and Efficient Interconnection

NBN

ISP

ISP

ISP

Intôl Carrier

Intôl Carrier

ISP ISP

Intôl Carrier

ISP

Content Provider Content Provider

Local ISPs

Overseas & Local

Intôl ISP / Transit Providers

SGIX



SGIX and RSPs 
Attracts International ISPs/Carriers and Improves 

Inter-connectivity

NBN

ISP

ISP

ISP

Intôl Carrier

Intôl Carrier

ISP ISP

Intôl Carrier

ISP

Content Provider Content Provider

Local ISPs

Overseas & Local

Intôl ISP / Transit Providers

SGIX

Opportunities to peer or buy transit 

with local / intôl ISP cost effectively 

without establishing multiple links



NBN

ISP

ISP

ISP

Intôl Carrier

Intôl Carrier

ISP ISP

Intôl Carrier

ISP

Content Provider Content Provider

Local ISPs

Overseas & Local

Intôl ISP / Transit Providers

SGIX

Opportunities to peer with content 

providers to improve content 

accessibility

SGIX and RSPs 
Attracts Content Providers and Improves Content 

Accessibility



SGIX and RSPs 
SGIXôs role in end-to-end connectivity

NBN

SGIX

channelnewsasia.com

Datacenters

Datacenters

Datacenters

SGIX provides efficient 

interconnection with 

100/1000Mbps & 10G 

connectivity options

Intôl, Local and Govt 

content hosted in 

DCs with 

connectivity to SGIX

NBN provides

pervasive high-speed

access to end-users

at 100Mbps

ISP able to access 

content through 

connection to SGIX

ISP

* For illustrative purpose only



Status of SGIX
Milestones Achieved and Next Step

Steering 
Committee 

Engagements

Industry 
Consultation

Founding 
Member 

Engagements

üPublic consultation 
on SGIX governance, 
policies and 
procedures

ü Formation of Pro-tem 
Committee

ü Finalise Memorandum 
and Articles of 
Association, policies 
& procedures

SGIX 
Established

üPropose and obtain 
feedback for on 
governance 
structure, pricing, 
technical setup, 
policies and 
procedures

ü Procure/contract 
nodes, equipment, 
connectivity, network 
management 
services

üStart offering 
services

Where we are 

today

Appointment of the First Board of Directors

to steer the establishment of SGIX

Nov 08 - Jun 09 Jul 09 Aug 09 ïSep 09 Oct 09 - May10



Status of SGIX
Members and Current Management Team

> Incorporation of Singapore Internet Exchange Limited 
with 11 Founding Members on 30 Sep 09

> First Board of Directors

Full Name

1-Net Singapore Pte Ltd

Deutsche Telekom Asia Pte Ltd

France Telecom Long Distance (S) Pte Ltd

Infocomm Asia Holdings Pte Ltd 

MobileOne Ltd

Nucleus Connect Pte. Ltd.

PacNet Global (Singapore) Pte Ltd

Singapore Advanced Research and Education Network (SingAREN)

Singapore Telecommunications Ltd.

Starhub Ltd

Tata Communications International Pte Ltd

Full Name

Malcolm Rodrigeus ïNucleus Connect (Chairman)

Leong Peng Ham ïStarhub

Mak Wei Seng ïSingTel

Patrick Scodeller ïMobileOne

Yow Tau Keon ï1-Net

Tan Jin Siong ïPacNet



Contact Info

ÁFor any queries on SGIX, please email to 
info@sgix.sg

ÁFor more information, please visit http://www.sgix.sg

mailto:info@sgix.sg
http://www.sgix.sg/
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3b National Internet 

Measurement Infrastructure 

Presented by: 

Liang Seng Quee
Deputy Director, Technology & Planning Group, IDA
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Broadband ïConsumer Concerns

ÅWhich? Magazine: Aug 2007

ÅNetworkWorld.com:

ÅNov 2006
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National Internet Measurement Infrastructure 

(NIMI)

> Trusted source for the health of the Internet in 

Singapore

ÁProvide regular publications of price/performance data

ÁFor consumers to make informed decisions regarding their 

broadband access plans

ÁEnsure broadband performance in Singapore continue to 

maintain at good performances levels

ÁEnsure pricing of broadband plans continue to be competitive

> Contribute to planning for excellent consumer 

experience
ÁKnow what your broadband customer is experiencing 
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Test Methodology

>Independent system that monitors both local and 

international network  performance of  broadband 

access network providers (BASP) : 
ÁBASPs

ÁM1, Pacnet, SingNet, StarHub

ÁTypes of Tests 

ÁThroughput ; Latency

ÁTCP Test Servers

Á3 in SG ïPacnet , SingNet and StarHub network

Á2 in US ïEast Coast and West Coast

Á1 in UK ïLondon; 1 in Netherlands ïAmsterdam 

ÁTest Clients

ÁSpread across Singapore, using a variety of consumer broadband plans 

(based on popular plans from ISPs)
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Sample Pricing Data
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Sample Throughput Results 
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Sample Latency Results
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Sample Detailed Time Charts


