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Frequency Shifter Type Hop Count Indication Method
in WDM Photonic Networks

NAHOKO ARAIT KivyOsHI NAKAGAWA,T KATSUMI TAKANOt
and YUKIO HIRANAKA{t

Major two functions of a router are routing control and packet transmission. Routing con-
trol is performed in IP layer, and packet transmission is performed by layer 2 or layer 1. MPLS
and GMPLS aim at realizing an efficient network by adding a switching function of labeled
path in layer 2 or layer 1. The label for switching called shim header indicating VCI/VPI
(ATM), wavelength, etc. is inserted in MPLS or GMPLS. We propose a hop count indication
method in optical transport network by adding a function similar to TTL (Time To Live)
in IP routing. Simple hop count indication becomes possible by using the optical frequency
shifter. Optical SNR calculation proved that MAN (Metropolitan Area Network) with 50
nodes will be feasible at 2.7 Gbit/s WDM photonic networks.
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(a) Conventional IP routing by router and OXC (Optical Cross Connect)
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(b) Cut-through by GMPLS Optical Transport Node (OTN)
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Fig.1 Packet transfer models: Conventional IP routing by router and OXC (Op-
tical Cross Connect) and Cut-through by GMPLS Optical Transport node

(OTN).
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Fig.2 Methods of hop count indication: (a) GMPLS over-
head utilization method, (b) Amplitude modula-
tion method of optical channel, (c¢) Frequency shift
method of optical channel.
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o A

/fc (n-DAf

&

Node #1 [ #2 I
&y
Je+if Jor2af

Hop Count 1 2

LR
#n-1 { #n ]‘

I\

JH-DAS - fornAf

n-1 n

05 OO0O0OOOOOODODOODOODO
Fig.5 Hop count by optical frequency shifts.



Vol. 44 No. 3

#1 (source)

backup route

Ring network reconfiguration

ooboooooooooboobooooooobooOobbooooooDbobo 531

normal route

GMPLS node

4*

OA/ \

/ \,

@
+Af

Frequency shift in GMPLS node

P,=0 [dBm], fy=2.4/2.7 or 10/10.8 [Gbit/s], fiber loss = 0.3 [dB/km], wavelength = 1550 nm,

frequency shifter loss =10 or 15 [dB]

06 GMPLSOOOOOODOOOOODODOOOO
Fig.6 Basic configuration of a burst GMPLS node.
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