Singapore’'s Next Generation
National Broadband Network

A case study into the last 10 years
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Structure of NBN

in providing competitive and

Retail Services innovative services 10 End-Users
'-_ : : ﬁ ’ . ’ = ‘ ) = ' ‘.“\v_.*

- L m  Active Infrastructure Company (OpCo)

Wholesale Bandwidth Services o e , Responsible for the design, build and
{Layer 2 & Layer 3 Open Access) < J \cluding switches & routers) operation of the Network’s acive infrastructure

Passive Infrastructure
(m.hq mns & ducts) Passive Infrastructure Company (NetCo)
Wholesale Wirelines Responsible for the design, build and operation of the

(Layer 1 Open Access) Network's passive infrastructure



General network
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How does it connect?
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Non-Residential
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Telco Room
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Cost Structure (2011)

{End-Users
: L“” Innovative Services and
Consumers f Endasors Con’lpellll\le Reta'l Pnces
l‘@ o
OPCo Wholesale Price to RSPs:

From S$21'/month (Residential)
From S$75°/month (Non-Residential)
- ‘includes NetCo Wholesale Price

A

NetCo Wholesale Price to OpCo

S$15/month (Residential)

gummmn S$50/month (Non-Residential)



What is the impact

Retail Promotional Prices (for 100 Mbps) at IT Fairs
Operator G
Prices | Aug2012 | Nov 2012 Mar 2013

150/300 Mbps

SingTeI $49-90 Special Promotion: Special Promotion:
150 Mbos at 150 Mbos at at $49.S1)0/0$;9[;90(Bund|ed)
$47 to $50 $47 to $50 150 Mbps

Startiub $68.27 at $49.90(Bundled)

$49.90 bundied 100 to 250 Mbps
M1 $59.00 $39.00 bundied (200Mbps) e from $39.00 to $51.00 (Bundied)
ViewQwest $59.95 $59.95 $79.95 (200Mbps) 150Mbps at $65
MyRePUblic $59 - 589 $59 - $89 $59 - $89 with voice 100Mbps at $38.88;

150Mbps at $48.88

Lowered Prices
and Greater Value

© 2013 IDA Singapore.
All Rights Reserved




Impact over the years

2014
Bandwidth
MRC
MRC NT$

2024
Bandwidth
MRC S$
MRC NT$

M1

100Mbps

$39.00
$1,402

M1
1Gbps
$38.99

$927

M1
1Gbps
$399.00
$9,484

SingTel
1Gbps
$53.40
$1,269

SingTel
500Mbps

$69.95
$1,663

Starhub
1Gbps
$43.30
$1,029

Starhub StarHub
100Mbps 1Gbps
$59.90 $395.50
$1,424 $9,401
10 years
later...
StarHub MyRepublic
10Gbps 1Gbps
$69.95 $36.99
$1,663 $879

MyRepublic
1Gbps
$49.99
$1,188

MyRepublic
10Gbps
$59.99
$1,426

Viewqwest
200Mbps
$59.95
$1,425

Viewgwest
1Gbps
$29.99

$713

*Price reduction from NGNBN from S$15 to $$13.80 (2018) and further to $$13.40 (2024)
Non residential line price change from S$50 to $$55 (2018)

Viewqwest
1Gbps
$149.95
$3,564

Viewgwest
2.5 Gbps
$41.98
$998



Impact over the years

Average Peak Bandwidth (Mbps)
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Impact over the years

Subscription #
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IMDA research & stats



Coherent use of NGNBN

XGS-PON US } 25G US3 GPON US , 25GDS

1260 1270 1280 1290 1300 1310 1320 1330 1340 1350 1360

Source: (Nokia)



Whats Next?

Singapore

Singapore to invest up to $$100 million to boost
broadband network to 10Gbps; upgrade to start
from mid-2024

The $$100 million upgrade comes nearly two decades after the first investments in
Singapore's nationwide broadband network.



Conclusion?

e Shared National Broadband Network reduce the cost for providing fiber
services

e Mobile services subscriptions increase together with fiber home broadband
installation
e Cost reduction in mobile fronthaul for 5G
o Using 25G/XGSPON
o Using DWDM (Open ZR+)



Question?



