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100 Mbps Next Gen Experience

(100 Mbps NGE)

> 100 Mbps Next Gen Experience
1. Higher Throughput
2. Better Quality of Service (QoS)

4%, High throughput is made up of:

A Higher bandwidth
A Amount of data per second

Better QoS is made up of:

A Lower latency / delay
A Time the data takes to traverse the
network end to end

A Smaller jitter
A The variability of latency across the
network

A Less packet loss
A Packets that are not forwarded due
to congestion at any particular router

Maintainance
Content Newsletters

Management CRM

Mailing Labels
Web Site

o SaaSmF

Automation

ecommerce
Payral Fax

Marketlng Hosting



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

Today SEIVICE 100 Mbps Next Gen Exp.
AThumbnail O i ma.g. e s s 3n d Full screen, HD quality, with no
- ideo Conference
standard definition observable lag
Predominantly low definition Video Streaming Clear, crisp, smooth_and_vwld HD
content on major sites
Best efforts i some lags Calng Consistent fast response time
Long transfer time for large File Sharing Fast file transfer for large and

small files alike

files

PERFORMANCE

BOOST

AThumbnail i mageso whi ch bec omeClearHighDefcontent, which is clear,
blurred when projected on large screen even when projected on large screen



100 Mbps NGE Thematic Series Detalls
Structure and Objectives

Announcement
of Thematic
Series

17 Sept Track 2: Content Providers

Objectives: 100 Mbps Next Gen Thematic Series

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

Discussion on potential bottlenecks

Delivery of 100 Mbps Next Gen Experience services and content by Q2 2010
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Key Considerations For ISPs nﬁfwi“d
Questions You May Have

How should | connect to my customers?

What are my options?
A Technical options
A Business arrangements/ partnerships
A Managed services that | can tap on

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

Where should | host my infrastructure?
A Collocation options

What do all these mean for my business? 7
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Key Considerations For ISPs lllustrative Scenario

Strategies To Create A Differentiated 100
Mbps Service Without Increasing TCO*! (1/2)

ISP Business Case

FTTH
OSS/BSS A NBN Take up Service & Product
A OpCo offerings  ANBNUplinkBW  © 7777 Packages
T A Additional Capex A NBN Capex
SECS Edge Equipment -
Additional i Uplinka;r;d downlink
OpCo offerings .
Caé)g;(e(/-gé:g?s, A Additional Capex Edge Equipment -
! A Uplink and downlink Subscriber Take
BSS) A OpCo offerings A up
l A Additional Capex
Customer Core

Acquisition A Uplink and downlink product package

Cost A OpCo offering
A Additional Capex

!

International

A Gateway and router
Capex
A Submarine Capex

Opex/ Capex Cor e, | nt 601 Mé&ra,tTavsaigsion Access Take Up
/7
What wholesale managed services are there available?

Can | offer wholesale services to recover cost?

1 Total Cost of Ownership



Key Considerations For ISPs

Strategies To Create A Differentiated 100
Mbps Service Without Increasing TCO! (2/2)

= Subscrvers  JSubseners s Bl Subscrers
[ .

» ISP A

=

ISP B ISP C

- Rs

L Caheq maffic _ |
N

Can | subscribe to caching as a
service, instead of managing and
International Traffic operating my own cache servers?

Live Traffic

Next Gen NBN

— -
&3 3
eng 2 myspace o
S acebook RSN eooce PRI EHY
Yo T msn¥

Google VAEOO!

1Total Cost of Ownership
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Next Gen

Key Considerations For ISPs o nas

Network

Differentiating Your Services Through Partnership

GSP Offeringy Target Customers Uses Of Services

Internet Service Two Main
Provider Centric Categories
AWholesale caching AServices that

ACustomer data support your
management internal

A.. operations

' ISV Partner

' ISV Partner

' ISV Partner ' ISV Partner

AServices that can
GSP Infrastructure Platform
| Content Provider be resold as VAS
————————————— = Centric (Value Added

AVideo hosting SERTIVES))

ARemote desktop
-

Alatum, NewMedia Express and PTC will be sharing with

youbre their service of
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Key Considerations For ISPs
Optimal Interconnection Arrangements

International Transit Example

SGIX Infrastructure — > How to ensure that
my customers get the
Data Centre Data Centre Submarine best service?
,7 Cable
Server Server ] Land_ing > What are my
Station options? What are
? my competito
- options?
NGNBN
Ll i § > What s the
57, === PE Government putting

\)uter ISP resources on?
- S

<

PE
router P router

Details of SGIX and service offerings to be shared by

Malcolm Rodrigues, Chairman SGIX



cO
IDA has put together key enablers n

————————————————— | ———— — — el e R R R |
I
Content
i ISPs 60% by 2010
Providers P —, Nationwide by 2012
Grid Service Providers Data Centres Next Gen NBN .

PE P router
router &>

P router

_3-5_/ PE

S
== router
—

> Conducive, efficient and cost-

competitive environment for data > A neutral > High speed connectivity I
centres (DC) and > Multiple classes of service offered by |
> Grid Service Providers (GSPs) central Next Gen NBN I
leveraging on data centres to provide point of > Provide content/ service providers !
scalable storage and computing traffic with the option of secure high QoS |
services exchange connectivity |
________________ || R N S |

> NAF: Service providers can subscribe to this single nationwide '
_ authentication platform, instead of building their own l
| Framework and Policy > Policy: Data protection and related policies to boost confidence l

© 2009 IDA Singapore. All Rights Reserved. 13
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Current Landscape
Interconnection without an Internet Exchange

International

Domestic

Local Content

Multiple Increased Reduced
Interconnection Operating Quality of
Arrangement Cost Service




Strategic Objectives of Internet Exchange
Improve Efficiency of Internet Traffic Exchange In
Singapore

International
Domestic

Local Content

Improve
Traffic Efficiency
& Growth

Central Point of Economical
Traffic Exchange Interconnection




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

| nhcrease | n

U Improved traffic efficiency
induce demand for bandwidth

uaAttract intodl
capacitytoSo6por e

Singapore as Internet Hub

U Reinforce Singapore as the
regional hub for Internet traffic

Reduce Latency

U Faster access to overseas-
hosted content
U Improved overall broadband

experience




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

Attract Prosp Grow Local CP

Google Microsoft iy asaone ., O]
amazoncom  REioO! A ASIASOFT

7 SR
.com

Ynu TUha ‘ | - | ‘?‘\f\/\:{ = |
facebook BRES M=DIACORP
WiIPEDIA ? 2 1AHGames

Singapore as Content Hub

U Attract content providers to host and offer their content from here
U Growth and promotion of locally-developed content
U Faster access to internet-based content for local users

CPi Content Providers
* For illustrative purpose only



Establishment of SGIX
Key Objects and Propositions

Open & Neutral

U Low barrier of entry
to join as members
U Extensive peering

opportunities with low
membership requirement

U Non-intervention policy for
bilateral peering arrangement

U Company Limited
by Guarantee

U Ensures fair
treatment and contribution from
all members

U Sustainability through self-
regulation

Not-for-Profit

U Ensure low cost of
peering
1 Port fees based on

cost recovery basis allowing
members to derive maximum
value from IX

Distributed IX

I Deployed in multiple physical

location around Singapore

I Seamless traffic exchange

across distributed IX

infrastructure
I Redundancy option




Establishment of SGIX
Key Benefits to Industry

Improve Content
Accessibility &
Delivery

Increase Customer
Satisfaction &
Loyalty

* ARPU T Average Revenue per User

Operating Cost

Increase Business
Opportunities
& ARPU*

Retall
Service
Providers

| nt 61
Providers

Regional
Service
Providers

| nt
Telecom
Carriers

~

o



Establishment of Singapore Internet

Exchange (SGIX)
Approach to setup neutral and distributed IX

L 4 o

[ ] ..’
.l....."

H L
“ 8 .
cr 2l Distributed 1X [JREEE iniermational
'\ Domestic

Local Content

Connecting to one node will enable
connectivity to all other
members connected to the IX

Distributed 1X with

multiple node locations




SGIX and RSPs
Cost- effectlve and Efficient Interconnection

@ Local ISPs :

Content Provider Content Provider

Overseas & Local



SGIX and RSPs

Attracts International ISPs/Carriers and Improves
Inter-connectivity

Opportunities to peer or buy transit
with |l ocal [/ 1ntol
without establishing multiple links

NBN

Content Provider Content Provider

Overseas & LocaI



SGIX and RSPs
Attracts Content Providers and Improves Content

@ Local ISPs Opportunities to peer with content
; providers to improve content

@ @ accessibility

Content Provider Content Provider




SGIX and RSPs
SGI X0 s

r ed-ead conmectaity d

Microsofi
YaHoO!

el e e e, S

Il nt 61 Loc
content hosted in
DCs with

connectivity to SGIX

al

S@IX grovifes éfficient
interconnection with
100/1000Mbps & 10G
connectivity options

ISP able to access
content through
connection to SGIX

* For illustrative purpose only

NBN

NBN provides
pervasive high-speed
access to end-users

at 100Mbps




Status of SGIX
Milestones Achieved and Next Step

Steering
Committee
Engagements

I Propose and obtain
feedback for on

governance
structure, pricing,
technical setup,
policies and
procedures

Appointment of the First Board of Directors

to steer the establishment of SGIX

Industry
Consultation

i Public consultation

on SGIX governance,
policies and
procedures

U Formation of Pro-tem

Committee

U Finalise Memorandum

and Articles of
Association, policies
& procedures

Where we are
today

U Procure/contract
nodes, equipment,
connectivity, network

management
services

I Start offering
services

!
Nov 08 - Jun 09

Jul 09

Aug 091 Sep 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

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

> First Board of Directors

Full Name

Malcolm Rodrigeus i Nucleus Connect (Chairman)
Leong Peng Ham 1 Starhub

Mak Wei Seng i SingTel

Patrick Scodeller i MobileOne

Yow Tau Keon T 1-Net

Tan Jin Siong T PacNet



Contact Info

A For any queries on SGIX, please email to

A For more information, please visit


mailto:info@sgix.sg
http://www.sgix.sg/

(o 0]

Next Gen
Nationwide
Broadband
Network

National Internet
Measurement Infrastructure

Presented by:

Liang Seng Quee
Deputy Director, Technology & Planning Group, IDA

1DA

SINGAPORE

© 2009 IDA Singapore. All Rights Reserved. 30



Broadband i Consumer Concerns

Whi(;h? Magazine: Aug 2007

Money = MNews

Britons misled over broadband
speeds, says Which™?

Hilary Osborne
Thursday August 2, 2007
Guardian Unlimited

There is a huge gap between the
broadband speeds providers are
advertising and those that users are
able to achieve at hame, research by
YWohich? showed today.

The Advertising Standards Authority
(A548) has previously said it is
acceptable for broadband providers to

use the words "up to" in their adverts,

as long as most customers can get
close to the advertised speeds.

Nov 2006

© 2009 IDA Singapore. All Rights Reserved.

Metworlkvorld, com

Net insider By Scott Bradner, Network World, 11/09/06

Graeme Samuel chairman of the Australian Competition and
Consumer Commission recently took Australian broadband ISPs
to task over their failure to make it dear to potential customers
just how fast their services are. The admonition should not be
confined to Australia,

The Australian IT Web site
reported that Samuel, after
speaking at a business lunch,

71 Other stories on this topic

Broadband usage continues to

warned telecam companies that Elf:;;gms

they "may be overstepping the

mark in terms of misleading and Broadband battle lines drawn

deceptive conduct." Misleading ads 08/31/05

from a telca? Say it's not so! Broadband around the world
03/07/05

NetworkWorld.com:

DA

SINGAPORE
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National Internet Measurement Infrastructure
(NIMI)

> Trusted source for the health of the Internet in
Singapore

A Provide regular publications of price/performance data

A For consumers to make informed decisions regarding their
broadband access plans

A Ensure broadband performance in Singapore continue to
maintain at good performances levels

A Ensure pricing of broadband plans continue to be competitive

> Contribute to planning for excellent consumer

experience
A Know what your broadband customer is experiencing

© 2009 IDA Singapore. All Rights Reserved. 32



Test Methodology

>|ndependent system that monitors both local and
international network performance of broadband

access network providers (BASP) :

ABASPs
AM1, Pacnet, SingNet, StarHub

ATypes of Tests
AThroughput ; Latency

ATCP Test Servers
A3in SGT1 Pacnet, SingNet and StarHub network
A2in UST East Coast and West Coast
Alin UK7T London; 1in Netherlands i Amsterdam

ATest Clients
A Spread across Singapore, using a variety of consumer broadband plans

(based on popular plans from ISPs)

© 2009 IDA Singapore. All Rights Reserved. 33




Sample Pricing Data

3G DS Price per PacNet Broadband Service Plans
100 kbps
& o
5
4 4
3 4
2 4
1 =
=madssnd Cabla Cabla Cable
Uiy et d Limbrybed Unbreted Ui hrvwted
512K £000 12,000 30,000
wSGDS Price| 4.88 | | | I o075 | | o058 | I 0.4
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Sample Throughput Results

Throughput (kbps) Maximum Available Throughput SingNet (in $G)
12,000 -
10,000 -
8,000 -
G000
4 000
2,000 -
0 - . I
10Mbps Unlimited Plan | 8Mbps Unlimted Plan Jbps Unlimted Plan 1Mbps Unlimited Flan
Jun-0G 10,627 7280 2,970 1,067
mJul-0% 10,607 8,387 2,880 1,080
W aug-0S 10,400 3283 2977 1,080

© 2009 IDA Singapore. All Rights Reserved.
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Sample Latency Results

Latency for Internet Connectivity

Latency (ms) within Singapore
35 -
30
30 A
25 | 23 23 31
20 18 15
15 4
10 4
B -
H
Pachet SingMet StarHub
hun-Cg 30 23 21
pul-09 = = Latency [ms) Latency for Internet Connectivity
Aug-0S | 18 out of Singapore (to US)
380
300 269 71 275
761 254 g4
28D 4
200 4
180
100
BD -
H]
Pachet SingMet StarHub
Kun-09 269 281 275
Kul-08 281 285 254
Aug-09 | 242 244

© 2009 IDA Singapore. All Rights Reserved.
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Sample Detailed Time Charts
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