51
(Protection)

(Working Fiber) (Single-link Failure)

(Spare Capacity)
(Spare Fiber)

(Spare Cost)
(Total Cost)

5.2
(Spare Path)
(Spare Route) (Spare  Wavelength)

Bi-directional 2
[17]



52.1
2
5.2.2
Path Protection
51

Path Protection
Bi-directional
A-B-C
A-B A

Path Protection

Path Protection

Span Protection

Span Protection

(Loop Back)

-1
Path Protection

Span  Protection
A C
Path Protection
C A-D-C
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Span Protection

A-D-C-B A-B A-D-C-B-C
A-B
B-C
A-B-A-D-C
Span Protection Path Protection
Path
Protection
s ~L=R :\\\\ ':' B : N
l/ I,, ‘\\‘ 1’ /I ; ‘\\
A ->C RS c
e ? : ,Cl C -->A
\ \: 5 —: ’,/ -
() () Path Protection

(') Span Protection

51
Path Protection ~ Span Protection



53

531

Span Protection

532

100%

A-B-C
Path Protection

Protection

51

51

A-B

loop back
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A-->C C
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D
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(') Span Protection

52

Shared

() Path Protection

A-C

Dedicated
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1. Path Protection on Shared Fiber (PSF)

Path Protection

2. Path Protection on Shared Wavelength (PSW)

Path Protection

3. Loop Back on Shared Fiber (LSF)

Span Protection

4, Loop Back on Shared Wavelength (LSW)

Span Protection

5.4

(Wavelength  Blocking)

PSF, PSW, LSF
LSW

Span  Protection

69
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2 wavelength blocking

2

1. Loop Back on Shared Fiber without Wavelength Conversion (LSF_NWC)

2. Loop Back on Shared Wavelength without Wavelength Conversion
(LSWIMWC)

LSEN ¢ LSW NWC ISF LSw

5.9

Path Protection Span Protection
55.3

55.1 Path
Protection

Path Protection
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5.9.3

LSF)

LSW_NWC)

55

(

PSF

LSF)

loop back

( PSF

Span  Protection
( LSF.NWC
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5.6

5.6.1

LSF

8

4 PSF, PSW, LSF

LSW

H Uniform
12 4 8 16, 32, 64 128

75

LSW

4 PSF,PSW,
(M),

51 52



128

128

51

T+7
4+4
2+2
1+1
1+1
1+1
1+1

1t+1

52

9+9
55
3+3
2+2
141
141
1+1

1+1

PSF

128
256
512
1024

PSF

0

100
120
160
160
320
640
1280

PSW

145
4+2
2+1
1t1
1+0
1+0
1+0

1+0

PSW

9+9
5t4
3t2
2+1
1t1
1+0
1+0

1+0

%

0

100
120
160
160
320
640

9+9
59
33
2+2
1t1
1+1
1+1

1+1

LSF

LSF

56

r

128
256
512
1024

0

100
120
160
160
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640
1280

Uniform

LSW

1+5
4+2
2+1
1+1
140
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1+0

Uniform
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3t2
2+1
1*1
1+0
1+0

140
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PSF

77

(PSF LSF)
(PSW LSW)
Path Protection ~ Span Protection
PSF LSF
(PSF LSF)
I, 4 2 M=1, 2 4
4 9B N AR M=112,4 8
5 M
1
2 M 8
4 5
PSW  LSW
LSF
5 -2
20%,
50% M=2,4 8 M

33%
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Uniform

Path Protection ~ Span Protection

M
51 PSW  LSW
PSF LSF  14.3%, 25%, 25% M=112, 4 50% M 8
4 10%,17%, 25% M=2, 4, 8
50% M 16 5

Path Protection

Span Protection
5.3

5.3
Path Protection ~ Span Protection

Path
. a 0 na n-a 24
Protection
Span
P , a al nl N+a-2 -2
Protection

Path Protection

Span Protection
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a-l
1
Path Protection Span Protection
1 (a=1) 2
-1
2
2 (1) Path Protection
1
(a=n-1) 1 Span Protection
n+a-2
Path Protection
-1
2 -3 2

Path Protection

( )

Path Protection ~ Span Protection

Path Protection

5.6.2

Uniform 3 2



54

(PSF) Span Protection (LSF)

(PSW  LSW)

M=1, 2 4 LSW_NWC
M=1,2 4

59

PSF, PSW LSF
LSW

80

Path Protection

PSW

LSw 1
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54 4 Uniform 3

M PSF PSW LSF LSW PSF PSW LSFNWC LSW NWC
1 7#7 ™5 T+ T T+ T46 T+7 746
2 M4 M2 M4 442 444 443 4+4 4+3
4 42 M1 242 Ml w2 242 242 242
8 +1  I+1  1+1  1+1  1+1 1 141 1+1
6 1 40 1+1  1+0 1+1 140 141 1+1
2 1 1+0  1+1 140 1+ 1+0 1+1 141
4 141 140 1+1 140 14 1+0 1+1 141
28 1+41 140 W1 140 1+ 1+0 1+1 141
55 ' 5 Uniform 3
M PSF PSW LSF LSW PSF PSW LSF NWC LSW NWC
I 949 949  9+9 949 949 949 9+9 9+9
2 55 54 55 544 545 54 5+5 545
4 33 3H2 H3 M2 M3 32 343 343
8 2402 241 242 1 u2 M 242 242
6 14 1+1 1t 1+1  1+1 141 141 1+1
2 1 10 #1140 1 140 1+1 1+1
64 1+1 140 #1140 141 140 1+1 141

128 141 10 1 10 1 140 1+1 1+1
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LSW PSW
4 Span Protection

Wavelength  Blocking
Path  Protection

[11]

PSW '

Span
Protection
(Wavelength Blocking)

Wavelength  Blocking
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