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ABSTRACT

In this paper, we propose core and edge router architectures with LPI(Low Power Idle) for reducing energy
consumption in OBS networks. The proposed core router architecture is comprised of a BCP switch, a burst
switch, line cards and sleep/wake controller for LPI. When the offered load of network is low, sleep/wake
controller can change the state of the core router line card from active to sleep state for saving the energy
after receiving network control packet. The edge router consists of a switch for access line card, a SCU and
OBS edge router line cards. The LPI function in edge router line card is performed through network level
control by network control packet, individually. Additionally, PHY/transceiver modules can transition active state
to sleep state when burst assemble engine generates new bursts. To evaluate the energy saving performance of
proposed architecture with LPI, the power consumption of each router is analyzed by using data sheet of
commercial router and optical device. And, simulation is also performed in terms of sleep time of
PHY/Transceiver through OPNET.
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T; f L
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107.8
d(40Gb;
OBS router card( ps.)
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Table 3. Power consumption ratio of 160Gbps router

Router Power
Components . Total
type consumption
Routing engine 6.4%
4 Line card(40Gbps) 72.7%
Packet -
switch controller 0.9% 100%
router 160 Gb
ps
packet switch 20%
Routing engine 6.4%
4 Core router
line card (40Gbps) 78.9%
Core BCP
router | switch(Electronic) 13.4% 100.6%
Burst Switch(Optical) 0.1%
switch controller 0.9%
Sleep/wake controller 0.9%
SCU 8.3%
4 Edge router
Bdge 1 e card (40Gbps) 158.5% 186.7%
router 160 Gbos
P 20%
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Table 4. Power consumption ratio of OBS router after

sleep transition

Type of i Power
router State of linecard consumption
All Active 100 %
3 line cards active
1 line card sleep 86.7 %
Core router 2 line cards active 134 %
2 line card sleep 4 7
1 line card active
3 line cards sleep 60.1 %
all sleep 26.1 %
All Active 100 %
3line card active
1line card sleep 81.7 %
Edge 2line card active
router 2line card sleep 635 %
1line card active
3line card sleep 452 %
all sleep 16.3 %
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