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Topics

GPON in Singapore, Next Generation Nationwide 
Broadband Network 

MikroTik Hardware (CCR1009) 

Per Connection Classifier (PCC) 

Bonding ( or SFP+ ) 

Bake them all to deliver 2Gbps to a single host



GPON in 
Singapore
IDA’s Next Generation 
Nationwide Broadband 
Network



Next Generation Nationwide 
Broadband Network ( Next Gen NBN)

A project under Intelligent Nation 2015 (iN2015) master 
plan. 

Ultra high-speed optical fibre network 

Provide nationwide ultra-high speed broadband of 
1Gbps and more 

Covering all physical addresses such as homes, schools, 
buildings, and NBAPs (Non Building Access Points).



NGNBN Industry Layers

Network Company (NetCo), responsible for design, 
build and operation of passive infrastructure 

Operating Company (OpCo), commit to offering 
wholesale network service over the active infrastructure 

Retail Service Provider (RSP), sell services to end users 
and industry, fully competitive layer
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GPON Access Networks
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2.44 Gbps downlink, 1490nm (Broadcast)



               Cloud Core Router                  
                                    1009

two models: low-cost CCR1009-8G-1S and full feature 
CCR1009-8G-1S-1S+ 

Fanless CCR1009-8G-1S-1S+PC, passive cooling 

9-cores Tilera Tile-Gx8009, 1.2Ghz per core 

up to 2GB RAM 

Eight 10/100/1000 Mbit/s Gigabit Ethernet with Auto-MDI/X, 1x 
SFP Cage, 1x SFP+ Cage



Per Connection Classifier 
(PCC)

Takes selected fields from IP header, use hashing 
algorithm converts selected fields into 32-bit value 

The value then divided by a specified denominator and 
the remainder is compared to a specified remainder, if 
equaled then packet will be captured 

Selected Fields: src-address, dst-address, src-port and 
dst-port



PCC Example
A routing table for each 
WAN  

Mark connection of 
incoming traffic from 
each WAN 

Mark connection from 
LAN to WAN and put it 
into each routing tables





Cloud Core Router 1009

Direct to CPU: Ether5, Ether6, Ether7, Ether8, Group1 
(Ether1-4), SFP, SFP+ 

Total: 6x 1Gbps dedicated, 1x 10Gbps dedicated  

By design: up to 3Gbps for basic model and up to 
6Gbps for full feature model, WAN traffic
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Interface Bonding / Link 
Aggregation

Aggregation of multiple 
ethernet-like interfaces 
into a single virtual link 

Provides fail-over 

802.3ad (LACP)



Ether5, Ether6 to PC 
with dual gigabit port 

Ether7, Ether8 to WAN 
(ONT port 1&2), 
remember to do NAT on 
both interface.

Layout of the 
setup
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Thank you

Questions ?


