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Service in the Next-Generation WDM Optical Internet Backbone Network
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Yong-Seong Kim' - Shi-Kook Ryu™ - Jae-Dong Lee' - Sung-Un Kim'

ABSTRACT

Over for the past 10 vears, the increase in geometric progression for the internet traffic, has allowed the IP protocol framework to be
the most important network technology. In addition, the intemet service is being developed as a service mode differentiated, aiming to
support the new-mode real-time multimedia services such as internet phone, video conference, cyber reality, and intermet game, focusing
on offering a latest service. These days, aiming to solve the need for broad bandwidth along with guaranteeing QoS, the WDM technology
of offering multiple gigabit wavelengths is emerging as the core technology of next-generation optical internet backbone network. In the
next-generation optical internet backbone network based on WDM, the QoS framework is one of core subjects aiming to offer a service of
guaranteeing QoS. This study analyzes the requirements of performance related to QoS framework in IP Subnet and in WDM optical
backbone network, and suggests optical QoS service framework differentiated, in order to guarantee end-to—end QoS through the
next-generation optical internet backbone network, using GMPLS control protocol.

Key Words : Wavelength Assignment, Network Survivability, QoS Recovery, DWDM
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Class 1

Premium service
EF (Expedited Forwarding)
PHB

l

DOS class !

Class 3

Best effort service
Default PHB

Class 2

Virtual Bandwidth Minimum

leased line pipe for rate e Gdd
- data guarantee
service service

VolP IntServ
Video conference ||  Virtual leased c;"tm“:‘dplé%“
IntServ line for data- I:w' pel
Guaranteed application ¥ B.ucl'k!FT;m

service flows

ASAP service
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r = 0.15(extinction ratio of the transmitted optical signal)
Be = 0.75 x fo (effective electrical noise bandwidth due to bit rate fo)
Bd = 12.6GHz or 0.1nm (optical bandwidth for OSNR measurement)
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OADM : OpticalAdd-Drop Multiplexer

‘Wavelenglh assignment for A-LSP setup request|

W T-OXC:Wavelength Translating O ptical Cross-Connect
WR-OXC : Wavelength Routing O ptical Cross-Connect

F-OXC : Fiber Optical Cross-Connect

Premium service

I wr-0xC |

OADM | WT-0XC |

Node switching model ?

Best effort service

Choose QoS routing
ath

ying QoS
requirements
and assign wavelength
within allocated
wavelength ratio

satis

Choose QoS routing pnlh
and protection pat
satisfying Qo
requirements
and allocate wavelength
within assigned
wavelength ratio

Choose QoS routing path
and protection path
smsfyinlgoos requirements
and allocate wavelength
(in waveband bundle) within
assigned wavelength ratio

Choose QoS routing palh
and protection path
satisfying QoS
requirements
and allocate wavelength
(in fiber bundle) within
assigned wavelength ratio

A available?
N
Yes

Wavelength assignment ‘

Blocked

I for

No

Yes

]

Wavelength assignment for A-
LSP and protection A-LSP

‘ Bloc

ked 1

l

I End of wavelength assignment for \-LSP setup request
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20 Hlg we =Fe Mulxolm I-band U9 FAS
Z&-3rH14-15]
£ Ao Wee a} o= AAH WDM % 8 #ey
A9 DOS 228 <& 1>3% Zo] ARt
(# 1) DOS 8~ EF
Class 1 Class 2 Class 3
y Assured service:
L Expedited Forwarding .
Qussifieation (FF) PR Assured Forvarding (AF) PHB Best Effort (BE)
criteria [ Virgl | Bandwidth | Minimum service:
leased pipe for rate Qualitative Otympic Furnel Default PHB
line data guarantee service service
service service service
(N[L) o
Scope amn am [U]Y) (AMyor (1N) @lljl) All
Flow EF, EF,
descripor | SDIP-A | sDIp-a | AFIX MBL AFlx None
s NA, the full link
Traffic (byr), rindicates a o
N (b,r), =1 NA () . (br) capeacity is
descriptor maxitum CIR allowed
Exeess | py o NA | Remarking Remarking Droppi NA
reatment g pPing
]():_20 Gold | Silver | Bronze
Performance i -
parameters ‘3]):1]?5) Rel Rer Delay or Loss must be NA Na
(R=1) indicated qualitatively
BER(Q) 107(7) 10° (6)~ 107 (5.1) 10°(42)
el. SNR 169dB 155dB~142dB 125dB
OSNR
(E=10Ghits) 19.5dB 182dB~16.8dB 151dB
GMPLS Bxp 11t 110 101 on 010 001 100 000
field
Pre-specified Best use of the
Resource F 2g (1.0%) for Pre-specified percenttage (30%) for this service remaining
allocation this service (Lband: 1565nm~ 1625am) bandwidth
(C band: 1530nm~ . {Lband: 1565nm
1565nm) ~ 1625rm)
Local .
Recovery . . Restoration at [P
scheme prmectloLn/sll))achp A A-LSP restoration level
1-100sec
Recovery (De:clion time: . 50— 100msec {Detection time:
time <100msec) (Detection time: 0. limsec —100msec) lm—
(b, r): token bucket depth and rate (Mb/s), p: peak rate, D: delay (ms), L: loss probability, R: throughput (Mb/s),
t: time interval (min), q:quantile, S-D: source and destination, IP-A: [P address, MBIL: may be indicated, NA:
not_applicable, CIR: committed information rate
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RSVP-TE+

GMPLS Signaling Agent
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unkms«m@ L switcing abie s

Data Plane in 2 node
Lambda/Fiber Switching Table
i {(input port i, lambda j}, (output port n, lambda m)}

Port1

: * Lambda add-drop :
3 s ;
: ‘:> * Wavelength translating |:>
v * Fiber switching
_eee ik B
gr] ) )

(T2 4) WDM ==9] 7|5 24

3. DOS Mol HAHUE

31 DOS 2Ee| Aladal oy
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98 57t 3, o R oyt st WE Yar ¥
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(F) Fault ;Ik'lueumimsj
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O B2 54 438 7522, LinkSummary 4]
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demand ordered control W4 0.2 #olE-& &3t} Label
Request WA R]ol| &= Generalized Label Request, Suggested
Label, Label Set, Upstream Label 5 GMPLS TLV(Type-
Length-Value)7b £33t 33 Z2 ZER #o|Eo| &
V5352 8t} Ingress =Tt Label Mapping AR &
FAstd HolHE AEE FU A2 #Hold St
o] Foj 7t

Ere 42 92 4% 71522, A Ade] As= 7t
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7F (D) #A 9 #old ¥ulAl CR-LDP+¢ TLVE A&3td]
g5

32 DOS Z2HAE 28t LMP+o] A ot

BERS #7329 d5s& Z4shed ofF Fa% v
Eold DOS 2ol Zb Au|2o wit 42 ttE BER
AAA #g AgFch a1H22 BER #& DOS FH~E
Az AA A rdd Ao wkegsjor @tk & BER & ¢
AANE SE3H 3 AL vH8ta, 2% god T AHA
S Adshs Aotk o] 715E 98, LMPY LinkSummary
HAAE &3ttt o] WAXE dlojg YA EAL ¥g
37] sl Data-link sub-TLVs #al 8= %718 TLV
7} AejHo} Qlt} B =7 A& Data-link sub-TLVsE &
439, BER 42 ¥%3= BER minimum threshold
sub-TLV®} TolHe] F Zo]g& E¥3= Total span
length sub-TLVE et}

3.2.1 BER minimum threshold sub-TLV
BERS W44 S48t A4 vE4e oz vEsee)

HEEMN, A mlolyxs o2 ZE3Y XWE (Id 6)7

0 1

zr}

3.2.2 Total span length sub-TLV

Total span length sub-TLVE dtoj e} & Zo]E g}
U, ke WEH(metric) 2L F970 £ A A

< H3 ARgET e (29 DI ok

4. DOS HZ =3 sa

IP M EMY end-to-end AHEA7F L73tE QoSE W&
AIZI7I HEiM e (" )M debd AAY [P oA
A% BAAET ofyel WDM 3 9B oMo AF wi
o] A o]Fojxol st}

41 1P Lo QoS HE

4.1.1 IP/GMPLS/CR-LDP+ % QoS wa}v|g]

IP A% 4%S GMPLSY Aladd f3d0AM 45 e
ghepulefe] Hgel 93 A=, CR-LDP+olA9) QoS
gt e Aol o3 217l

2 3

01234567 8901234567 890123456789¢01

0{ Type Length=4
(Reserved) BER
Type : 15bits, sub-TLV Bt Uhehiet
Length : 16bits = 4
Reserved : 24bits, 05 235 $UA] FAFE Fholr}
BER : 8bits, BER X3 9] =58 Uehiim gprol 10.x8H9 BER B=E x=2 A8
(32 6) BER minimum threshold sub-TLVS| ZE
0 1 2 3

01234567890123456789012345678901

0 Type Length =4
Span length
Type : 15hits, sub-TLV EFIE Lrehdic),
Length : 16bits =4
Span length : 32bits, WDM span>] 3 2°] 2, usigned integer= FERICE,

(32! 7) Total span length sub-TLve| =94

USER A

A
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USER B
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B | =T

WDM # BEEL gos BT

IP subnetit QoS 23
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F2 AHE A end-to-end QoS B
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AEH 29 7Hg Aol REale] AGAS LrAE
Flag FA F GE o, MEND ol AN seugel
W4 H7E v

GMPLS =gl Welld A dxtel sjede] g g

Frequency A= Vead
Committed rate® Z7g 9 Zo] s LSP 49 T
Weight f ALE o¥A I AUA FAHIE Aoz, Z
AUt 2 AEAE s,
Peak rate LSP2 BUA= EfHe] 2d 44 8%, Ingress ==
(PDR + PBS) |7} Hd] AEE S 29517 =S Aogo)

Committed rate | GMPLS =di|?l Wo] LSP elA o4& = == &
(CDR + CBS) | =td A48, LSPE #3 dgHs g Selch

LSP ‘4ol A committed rate® %33 EgHe ZAs)
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