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Abstract This paper presents a new idea of structural design of the optical access network for IPOW(IP over
WDM) services. More efficient network can be constructed, because the IP packets are transmitted directly to
the WDM without going through an intermediate layer of networks. The wavelength Routing is based on a
label switching technology. The ability to transmission of high volume traffics and QoS capability of the optical
label switching directly to the end user of the IPOW optical internet networks is provided. As in AON(Active
Optical Network) flexible bandwidth on demand subscribers is allocated. By the Simulation of the proposed
optical access networks to measure the BER(Bits Error Ratio) at the end of the nodes the network
characteristics are analyzed. These results are based on the design of efficient optical network.

Key Words : Optical Access Network, ATM(Asynchronous Transfer Mode), IPOW(IP Over WDM), SDH(Synchronous
Digital Hierarchy)
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- IP over ATM over SDH over WDM

- IP over SDH over WDM

- IP over WDM (IPOW).
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[Fig. 1] The basic method for Internet Infrastructure
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[Table 1] Overhead calculation for IP over ATM over SDH

Packet Length Cumulative overhead
IP Packet 350 0%
LLC/SNAP 358 2%
AALS 390 10%
ATM 431 19%
SDH 447 22%

1 STM1 provides 121 Mb/s capability

[Table 2] Overhead calculation for IP over ATM over
cell-based physical interface

WDM Network
N )

Cost Reduction by removing redundancies such as Layer Mgt Protocol, OAM, etc.
Transparancy for various formats and bit rates.
Abundant Bandwidth.

’ Telecommunication Network _

[Fig. 2] Technical development direction of WDM networks
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Packet Length Cumulative overhead
IP Packet 350 0%
LLC/SNAP 358 2%
AALS 390 10%
ATM 431 19%
OADM 432 19%
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[Table 3] Overhead calculation for IP over ATM over

SDH
Packet Length Cumulative overhead
IP Packet 350 0%
PPP/HDLC 358 2%
SDH 371 6%

1 STM1 provides 146 Mb/s capability

[Table 4] Overhead calculation for IP over SDL directly
over WDM

Packet Length Cumulative overhead

IP Packet 350 0%
PPP 352 1%
SDL 360 3%

1 STM1 provides 151 Mb/s capability

[Table 5] Overhead calculation for Gigabit Ethernet

Packet Length Cumulative overhead

IP Packet 350 0%
GbE 388 10%
Line Code 485 28%

1 GbE link provides 902 Mb/s capacity

[Table 6] Link capacity and overhead percentage about
variety Encapsulation methods

Encapsulation/Framing| Overhead Linkl\;:/iacity Comments
IP/ATM/SDH 22% 1944 STM-16
IP/ATM/Cell-Based 19% 2011 STM-16
IP/PPP/SDH 6% 2338 STM-16
IP/SDL 3% 2411 STM-16
IP/GbE 28% 902 1.25Gbs
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[Fig. 3] Optical label access network with OLX, OGX,
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