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Abstract

OBGP(Optical Border Gateway Protocol) is one of the solutions for establishing
End-to-End lightpath for customers in optical networks, thus it has been got a lot of
attention these years, It provides the edge network customers establishing and managing
lightpaths through multi-heterogeneous domains by transmitting inter-domain routing /
signaling information. However, OBGP has not been standardization by now, also there
are many problems for farther researching except the simply establishing lightpaths for
customers, such as resource allocation, security, protection and recovery of lightpath..
This paper mainly aims at researching how to allocate resource in the case of
multi-priority requests.

This paper firstly introduces the background of researching for establishing
End-to-End lightpath in optical networks, then we discuss the requirements for the terms
of OBGP to establish End-to-End lightpath and also the establishing process. In order to
provide distinguish service in the process of establishing End-to-End lightpath, a new
scheme called DiffServ-aware OBGP is proposed. The simulation results show that: 1.
DiffServ-aware OBGP can provide distinguish service for different priority requests in the
process of establishing End-to-End lightpaths besides establishing the end-to-end
lightpath for customers. 2. DiffServ-aware OBGP can solve the problem of resource
competition for requests from distant source partly. 3. The four-step operational mode of
DiffServ-aware can provide more guarantee than the two-step one in successfully
establishing the lightpath under the furious resource competition.

The contributions of this paper are as following:

o IP DiffServ which is based on IETF has extended the Optical BGP in
distinguishing service, including the extension of the message format and the
wavelength table.

e The proposed DiffServ-aware OBGP can provide distinguish service for
different priority requests in the process of establishing End-to-End lightpaths in
optical networks, also can allocate resources efficiently besides distinguish
service. This idea has been involved in a paper which is indexed by EI

o Based on these protocols, the four-step operation mode and two-step operation
mode for origin OBGP router have been proposed. OBGP router can choose
effective operation mode to establish End-to-End lightpath for customer

I
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according 10 resource competition status.
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MBI R R LD R AR D I AR T R AR R TR
F—#, #e3 EREHTRART, iSRS ERTH - LT R,
{2t —FF F 4 89 End-to-End Lightpath £33,



o AL N R 1T 4 BB R L EHE ¥ End-0-End Lighpath 18 EHLH

W=E —FEA% EHEH End-to-End Lightpath 32 {£#15

Fip BB R4 BGP M H L (UPDATE MESSAGE) BRI EA(E
BEMES, (NLRD #7F &, TR E7H OBGP MESSAGE, XFFHLHI X
IR T 5544 BGP BB LR ME+, #47 End-to-End Lightpath FIEI2.
7E5:5RA Lightpath 8@t fid, THEM—EXREHE, HnLRERFFRE
&i, WMAHERMAREROER: YEEMERR— BT S REEKRTE#EX
= L ERES M RR KRR, A B A A BOE A B Sk B R R AR
W EENRRRE Lightpath; RIBLHRERFRARTHI, MAXK
R RIEHLEIRE %t 8)2 End-to-End # Lightpath %, XEAEHTFEHFLERHE
THARIBRR .

FEHMNEREAE, TR TELERANELETUATFHAZ LR
End-to-End Lightpath. 738 —% OBGP SLIANLBIM ERE Lk — 9 R, RET
) % 1% 15 [F 7 End-to-End 9 Lightpath 12 £:#1%1Bli Diffserv-aware OBGP K1 LA##

3.1 Diffserv-aware OBGP AYSEIR

Diffserv-aware OBGP 27F % F iR E T & B iR e 2k £ .2
B %545 OBGP MESSAGE 4R SR R M KRt (T BB LK. ®TR, 7
XX JLE S A BT AR

3.1.1 BERIEKIIENTH

B #i% F} OBGP #1/2 End-to-End Lightpath 8I8L&IR , FTEHIE PiERE LR
(6] # Lightpath . 5 T RALENBEEN BAEYE, #3ENEREARTH
ERPIR MK 4} R4, 7E Diffserv-aware OBGP FEIA T B PIERBEAEHIRKE. XE
RIS EIE IR, OBGP BBl —E M R ERBHENMEPERNTH
BEOERNR, AAENETREELTENE P Lightpath QIRIER, JERIZH)
Rt 7E 4 BB 2% P i K 7E 8 F o] A SR A a0 R AR .
AW ER, 5 OBGP BBFEHENT —KRFFFIR, WX 3-1
B

12



gl N\ bR X W8 R 2 A End-to-End Lightpath £2 (EHLE

L ED T A

P1 FeIERRSS £

P2 FEEIRSS P

P3 b ®
&3-1 KFA#*

EFHREBEHUT MBS AR
% 7 Id(User I)EIE F HPRiR.
JIR 45 2 B (Service_Type) Bl izttt 85 A4 & PR EL AR S5 26 B
K554 % (Priority) B4 P B 64 . A LR R FE=MAR BRI E F R LY
o
P P A B L R O PR BR S AR OL TR 4T TO 7S, R — R RO SRR ST T AR
FIRPHE LB BILEREAHERERE. £ 3-1 9, BRIAMREMES RERM
Lightpath #%, HMRFERNSBEORARLEPRITT ER. REEANRTHE
P A E IR S48 E S 6 0] A YR RAUR, R R R T T R Rl A R IR A A TR A
FURSEIEE ., A RALEE, HANKREERKLRBHERE. OBGP # i 3E4E
BREE AERBRARD, REFTRERTHERREERYREER.
BETRENGTEHENERIERE, YREBTHFERNREN, WARER
FiERMRERHNE RS EFRMITE.

312 REWENAZ

HF— %55 #8) End-to-End #) Lightpath £ £ HHAEER £ RERBM,
ERI6# —4% End-to-End #) Lightpath, FEZE P ERANEH FAESRER L[
FRBRRER, THAMDRE SRS EHEKEE, BXPRXEIFERI
Bk F T R R IRSE ERARMSE M. BT UEENBERDEIE -
% End-to-End & Lightpath, BMEA B LR HFERTEFNERT, HREEFFFRL
BRI ERBERER LA KA.

FA114% 19 Diffserv-aware OBGP HlalF, R I—# % BH Lightpath B2
{EAE=, B Diffserv-aware OBGP P JiEH Diffserv-aware OBGP b, Tk 2™
HTHER, ST EMNEY SIENT AZANSREBETITRARENER.
—HEM Y AR EHETAMER. AXLET AN RREPRE— MRS TETHS
EAHEHEENMECY, QER AT ERERE, ELTERHRLE, W
LT EIK R KA K S E T i OBGP B BB KR BB KM NHMER



TIRMOL A P12 X B8 -BENLHNFIF End-te-End Lightpath $ {HLH)

BRI A, MK EROBBRTERS. £uhir, -MEK
AR H - E BN ELERETERY. EELELENRAY, FEMENY S
Y A2 nERER L ETRHOAKREE - NRITRLRY, RENEHRMNE
B RS R BB AR BRI . MBS EERR A —RER
ZERAERGEMEEXMTHANREATHE, BARALLHTRERVIEE.
MEEEAEHTHRBARASAEIRTRERATHOLR, EZEE R
B, §EHYORESEE IR, SRR, THAKRERE
MR R R AR EK, SNFHIAN Lightpath 1SRG SRR, XL
RIEFE RS SR RSN EREERER, ZHRRRRAELEEND
FPE. AN SRS LEETERRRAZ, PRENTERTEETNE. &
FREHAREHTRNE, ERKABHRREMHA A, HREHE,FREME
MG EE, RENAERSREARE P ERETSMBEKER, X, &
—ZEELRETEREAE A EREASRERE ETRARNTRNE, —BERR
BHEMHCE, WRGRIIEMHRER. TN, - M EKRERRE—
EPERTE. RAXEONH, EREBBFREFOHLT, FRRBREE
iR et e g B o BEH RERHE.

EFLEN TSRS, —ERBFRAMERBENRER. KANRTREH
WS A SRR LAETRARE, FESHBIETEUE, AEREXNER
BITHERY, MAIPABNT SFTRESBRIER. BTFRANRHLITH
ERY, BEUREEERLIETRR, RERTHENBRREREbERIRERN
ERERIGE TR, TN ZBHER ERE L BZWHEKTRRETRA
SEERE MM KIYIE, Lightpath SR, FEKKBHMMALITSEIENT S
Frssith OXC EAHES:, BN Lightpath iR, LUBRELHE LATHEHRME
FiEREH.

3.1.3 3 FERY €T F OBGP MESSAGE R XA &

% T 68 End-to-End Lightpath B 8598 h AR LM & KB ALK 47 Bk
%, BEEEAMNEKRLR OBGP XN AHITHI R,
C HERMBERKED WY B, A 32 FiR.

S AN ST N B e S o

Biatee | Eikld | E8d | 8P | RERRS | AR BuRS
1 L R
32 SRS MK K%




TRME A7 5 1 3 WL~ fh BT L B ENY End-10-End Lightpath $2 (tHL#

VFRAOAFEEES d MR A

&P Id(User_Id):ED % F #RiR. 5 g I AYESE 1d JBHEE1E AS 2812 (AS_Path),
Lightpath }xiH(Lightpath_(d) -2, Fi-F7E OBGP # thZE P& ILWNE -~ A EE LR
36 B i@ L — &R BF iR 4 £ /067 Lightpath.

HACIRE (Wavelength State): J5PAHETH KT AMRE. ATREMNERTH
(Idle). EETA® (Virtual Reservation), % (Reservation). EiL (Setup). HEH
HiE R BIAME R, WH OBGP BB RILLFKKRTFHEEHIMEK, BHEFH
EREMEKTHFIESRORESEABTEERSENRE - KRB CHEFH
k, FEMEEAFHBEMFFERAXEEFCHLZERSNAEET. 2R, &
FEFEREMNEMNEKABEOREE—TEFERRER, HRLRH MM EHH
BRENER. DRMFEMNKKLTHRYRE, IMELSTRENE P ERMLELH
ATEE—RELCHEFEX. AT RERZEK.

BEOSCS)M OXC L MEKERBN MG, MNEKNBYT2BEERE
% TRUE. RE OXC LME#BMRZE , ZBHEA R E D FALSE, XK
MEBKREREEEATN.

SHIRE OBGP MK AMT RIE 3-3 s,

B (HRE)
4 4 4 16 CIE: 3 BE:3
g - | '
Fr8id| Fid | 48R REKE e BETEBEL

aswil T oo [@rHR

19 3-3 # & ) OBGP MESSAGE R XCH
BrEt 1d PrlEEMIER: WA B &Y (Virtual Reservation), ¥WETRH
(Reservation), ¥E# %5/ (Setup), iESE (Confirmation), B (Teardown), %
(Error). OBGP % thi 33 HU4F U 3 F) OBGP I BHIMYER Id ¥ Id )8 M 1T
B ek,

BHEBRMT ZF #7i8 (User Id) T, %05 AS B2 (AS_Path), Lightpath
$7iR (Lightpath_1d) —#&, ¥ OBGP BE tH 2R 4niE R & PR T 2R WBLL B AR
EZBIU— &R RAEDH Lightpath #EK.

FEKTEHFE (LambdaRD: ERERMMNETMHMERP, B—XERE
B ANEKER: EYEMHETBMMERD, OBGP BOBBELBHESEF
REBKKABRER ] &M RRHTHE MH.



LIRMBILL K b X §odr -Eh ML End-to-End Lightpath 42 {HHLE]

3.2 & F DiffServ-aware OBGP i#{T End-to-End Lightpath B £1|3&

Diffserv-aware OBGP E ™ F T{E#X, 80 Diffserv-aware OBGP MU ViELA R
Diffserv-aware OBGP L. FEl, RAVEXXFHR TR FITHEHAINTE,

3.2.1 W53 TYE#E ST End-to-End Lightpath B&E £ LI R LI 352

Diffserv-aware OBGP [ LiE T {E# .62 End-to-End Lightpath #iZ B X E4G
U TAAEE. (DRIBEHF LT EMEQME HEG)R L EE4)Lightpath
L. WHE 3-4 Fir.

4 h A bl B &
gL REHN ARy BRI EH G
s ‘#_ﬁﬁffﬂ,, AEnH

| anR
Rugg | pyun | moss
% *»—Eiﬂﬂr*ﬂﬂiiﬂﬂﬁ
| e

B 3-4 Diffserv-aware OBGP [0 #>#2 Lightpath €& i

% OBGP ¥ B Fk 5 AN AENE FERE, EAETENEKE, B
5 AS BREMT—AFEZ YRS ERRANEK. WRE, RXHLR
K#HTERY, MEYHRAETRAEK, EERTHREMY N ZFkaR
EBYE TR KN NRE K BIEMEFERNRELR. mEF, W i%K
KH#ITERY. Bi4E P ERAXERRMBZE AN R . PE—1 6
PLA9 Lightpath #5HS, #AE—MHER Id BYE(E R Virtual Reservation i OBGP 3R
Y. BEFERER, BHEL, Lighpath FRAUKEMENEKERLEFELEEA
FZMICR, RERZE AS BELHT NS, BEIERIE, TR AS B
ZEMT—AHSRMTTAGTESTRAFETNR. BETHOEKERSATX
BYSE, ERLRES AS KR EMT A E. EFRENRE EEEMT .

% H 9 S L% OBGP RIS, ERFTIER Lightpath KB EEERE L7 HI &Y
HEERBEHEEHNTRER (EXRETHEETHSHERDE RIEMERELN
ERGH, FTLLUREEMCTRIrHERS. BT SR I4OBGP LA, Hix
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IR AR 20 if 3 ¥ oo#& i L E# End-to-End Lightpath 12 (81K

OBGP R HIBT 52 id BHEEMY Reservation. B4R RIES AS B2 _LHIA—
A, WELARXE, THEEES AS BBREMT AP AZ MEMBMTER
Laewbb B, MR, MAEK#THERSE., TUEELRTHEZREK,
WMRE, MHikgKETHENY. LTNREFTREK, EERTHRLIXER
RAESHBRE LAFRKERHNOEK AR, WRE, WS EHEHMILETH
ERY. METHTE, —EREERERYLUSE, WREHREAERER. ok
% g R A E B MBILE KARR N BT, RN RES AS BR L
BIRT—A A, EEHBE, EEHEY ., LBV AWRFIZRIL, H35 AS BRE
T —A¥ A BTGB RETHERE G, ILAAREI2H) Lightpath T ERIFR
HREHCEERYTY, BERFE IXFEE.

FEZMER, WET STTHIZBME YR OXC BY §E, ERBVYTHE,
B EEBMIEXER, ¥1% OBGP HICHIB B id BHEMERCH Setup,  FHH %R
SCRGES AS BB EMT—A S WEEMICE, 1A OXC Bk, EEE
UERE, BREEREMMEAGER, HOERCRIES AS B EMT - 4.
EEMEE, ERENTA.

24 5 69 AR AR 3, 3TE TR EIM OXC BT HNMEE S, —% Lightpath
SRR, (BMATIRY SR AIE, FEHMY SIER—/RR Lightpath €12
MIIELI . B9 53%1% OBGP X MBEL id BHE(EHCA Confirmation, FFEX
MICRIES AS BB LM —AM A, YHSERBLENRIUE, AEGUhLE, a8l
EZIRIL R IR AS BB EMAT— N A, L AKX Confirmation OBGP i}
XfE, fEFTERY Lightpath CRIE ALY, FTLAIZBEI¥IX % Lightpath A EH .

% Lightpath A% HR/G, EERMIX% Lightpath EHTARRR. B SHER
OXC L, B HE KRIMXER, FRiE— AT Lightpath i) Teardown
OBGP #XX4 AS BB LM T —A% 4, WE)iX OBGP G, FAHRERIARF
@R OXC bk, BEEKRIEXER, HBEIRURES ASKZENT—
A¥E, ESRIAMERE BEETENTS. BEMTSREERI, HF#ER OXC
FHHENECE S, 4 Lightpath .

B3 OXC LRI AL M, 7 Lightpath S12E3 8P, KMEEHRE
FANR, MEERMAEFR N RUKRBHEMEME . Lightpath KL IARE
PARAER A4 B N 3-5, 3-6 FA7K, :



D) A NG 0 B UE R 5 RS End-to-End Lightpath 7 fEEHL ]

BT FiEPR PlE A BRI A

i RIS P
-“—-—_._h’

pyamaomn_| R
/

®3-5 RERAGRAELRDMIE

BR $hEBA SPlEFS A BETHA

» l

R

< | =

5 ;
e %_
4/

B 3-6 FIRTABE TIEF it

7E B8 Lightpath 121324, OBGP 7 128 T EMRIT L ZIH OBGP L F
BIFTE Id BF Id BEEBTARRRE. £HEF, SR Id ¥ Id #T8 X,
I BTR:

0 /* Lightpath_Discovery */

1 /* Lightpath Reservation */

2 /* Lightpath_Setup */
Phase-id 3 /* Lightpath_Confirmation *

4 /* Lightpath_Teardown */

5 /* LigthPath_Error %

6 /*Discovery Error release_discoverd_resource */

7 /* Reservation_Error _release_discoverd_resource ¥/
Subphase_id 8 /* Reservation_Error _release_reserved_resource */

9 *Setup Error release discoverd_resource ¥/

10 /*Setup_Error _release _setuped_resource */




TEIKHE A7 1R X BoE —FhE £ T End-to-End Lightpath 2 {41 %1

Diffserv-aware OBGP [0 bi£ TAEMANHEWT:

R E-1OBGP
Massage
¥
B User_id , lightpath_id , As path,
Phase_id , Subphase_idSEXB4E |
iBidUser (dEGEPAR , FREES
P RESENR,
Y
.'J A | >
I
Y
| B !
-
Y
:[ Cc I
Y
;I D I[ +
M .
|
Y
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ERIBRRFERLIEX

B=E —FHNE E R End-to-End Lightpath {24415

t%Phase [d , Subphase id
MESBIRAS . 6, KR
STATUERCAS_Path EEUAT—

ABRRMAGEENT:
2JAS_Path LEITF
—A" T L2 [RTO]
i emtiep i [0
Y
EPhase_idi{ER P
1, HEHEY BZETh
BIZIBAS Path | es)
HOR—1 T A
Y
FHEIE AR
45_Path LgF—
AT
v
B R RAEEEDNT:
AS_Path HRUT
-2 R
PR AR
&

SERIAS_Path T F~—H
ocbed Tt tenicr I ]

Phase_id , Subphase
E5s9RER5 |, 8, FEGE
UEIEERAS, Phase AT

O :1h

_idBl

THAS Path HETT
— M E R ERT

FCROXC , oUseiE
(S8, 1§Phase_1dfE
e, HRRBN L
%g_mm's—*r

BHSAS_Path I F— 5z M
H#ERE | fEPhase_id . Subphase_idi
WORIRAS | B, BHBRES

AS_Phase HETF—E4, EEEEE—1

¥|phase_id . Subphase jdfS@ESIEIEH

§ . TOBGP Message , FHEPEKE
SEAREL, BEETRSE
AS_Phase LEORT— L




v,

R MBW AT i

ot

57 05 Z 58 %4 End-to-End Lightpath 2 L1

C BRMABHZW T

HATH RS
HERTNS

Eﬁmc@@ﬁﬁ

B RmOXC ., HPhase_id
HIEISS3 | FRET
AIEIBAS path HETE]
— T

D BRMABTEENT:

=t =t
BEBA

BZOURIREAS Path
TRIE— R

E R BB ET T

HATNARE
HEETA

BEROXCLAOSEE , BUE
EHER , FHEOORE
ﬁfimmtmT—Tﬁ

BISONC FINE

i#.
B

ERERR

l

2i




TR A FHi4:ie3C ¥ & BV EY LMY End-to-End Lightpath 8 (it HLE)

F EHE A AREDT:

Is Subphase_id==" 8 *

EHSAS_Path
HIFATA
o) o |\@arisAs _Path £
gﬁﬁ s BTF—FEzE
b EhEea BERZE %
?Enﬁ A§_Path_t£ﬂ'F-—
mcl®
Y
r
ERISAS_Path H— fr e S CE
TE FETENEL
EERSN RS

l

3.2.2 A% AT YE48 2 31 End-to-End Lightpath B % LA R KM iI 12

Diffserv-aware OBGP %5 T R #8612 Lightpath B3R T ESEHML
B (WERAREFAHTEMHQBLERE. WE 3-7 k.

WA o ] 54 o 1845 HRHA
ERitmmm
Bra T 3 T ﬁ%ﬁ-ﬁﬁgﬁw
T ———
 F
p R *
B |
4/

Il 3-7 Diffserv-aware OBGP M 574 Lightpath 8)1tid ¢
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TR HEY L A b i T F - HHMZ N End-10-End Lightpath 47 {1 4L

Pk -, B AT B - K I R B IR 5 20 H AT 2 (R BEER T
EfyEl . SELETESAARNE, AEXYEMENERITRETE
MEME, MREEERABNWATHIHRKAELER. W TEMHORRERERHE
W, PUESEERETIET RN, EE—METHERHOKKITRDLERK
Hit g EmmiEsk & AR, MR EZRER ERAREEZRMORK
BEFNRERERERNY A VR ATRER. Lightpath 8I KM, FERBM 48T
T AF| 095 AR OXC ERYIERE, BRHEEUERMS KMFBEMFRER.

7E lightpath 1212, KM EEHRER B, B BHERANEREHR,
PREERISEPRIAFREEFHNEKCHRIRERRERIMEAERY
A, BaithREEBRETHEM, NTSBRM. Lightpath S5 KM R E F148
R EFInE 3-6, 3-8 FiR.

pEREll PEIBR PETA BT A

RIV3 eviag s
Sy RO BT R LMA BTy
___'M—-‘___. h
\\_.

HEBOXC

>
Rititeny

bk T
Rl

W 3-8 R RIS

Diffserv-aware OBGP LA LIH LS Diffserv-aware OBGP LA,
REFIARR, —R7ED A6 OBGP WX t4i¢idf#Ed, #F Reservation OBGP
3 Confirmation OBGP 30 — 2K E Setup OBGP /5, OBGP B2 EH 5L
BEZCREMMOTHELESREZEREN, MR, ¥ OXC BLEH,
HERPKREP LB EE. WRTE, ESHHE LhRE TR
FEHE U R ALK IERENE AR, Lightpath IR KM, TERKKBEBRA LT
AEE T S 6] OXC L. =8 4¥F 1 AUk Setup OBGP I H X T E 295
JE7E OXC LB E¥E, BFFEKRY Lightpath 6253, #EM Lightpath 58
MERAFER. ATEEFMNEH T ERFEY AR MR Lightpath 282 RN AILERK
R,

Difiserv-aware OBGP B bl TEE AP R AEENT
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NI AlIP NS iR B8 - -HENG LI End-to-End Lightpath 1% fitHL3H]

#il1g)—-40BGP
Message
h
*ReUser_id, Lightpath_id,
As_path, Phase_id, Subphase_id%
WFAENE, EdUser dTHE T
#, HEPEEFRRAETH,
Y
:l G I >
| "
Y
o H | >
|
Y
» E >
Y
o« }
GHRIRMRABRZENT:
o HMAS_Path L[+
Piiiuint B Az
HEBERT B Y
Y Y
EXROXC. #iPhase_id $Phaga_id, Subphase_id
M e h2, skl & N | sl N5, 6, Hiss
T RIESAS Path B Rarksh X RIESAS Path L¥IH—
Ri—+%4 0171
Y
Hol g
AS_Path iy v —
UE




ERMERZEM L BZE —FHN LY F ) End-to-End Lightpath $2441 %)

H SR B g T
7345 _path T F—4
e e ﬁﬁgﬁ’gﬁﬁ%
SR EaEH .
Phase_id ,
Subphase_idf5HES
Y BIigHS5 1% ]
[
N 1AS_Phase HETT—
ERBMTEER AT SRR~
Sub ha-id';fﬂilfﬁﬂ‘
1
$EETAS_Path HITT 5?@%?%%?
— AR Y Message . FHEH
pISEH , 15 PEREESARE
Phase_id . s rp, BERRE
Subphase_idiSEST WSS £5A5_Phase FRIAE
BliAs, 10, 7 AS_Phase LA {—/ﬁsﬁ.
FIAS i
AS_Phase FTF—
1575
K ESp A AEENT:

N
Is . idzs® 10 *
Subphase id==" 6" || 9" +<Js Subphase_id==" 10
‘ma
OXCE
LS. N
s
e HBEE

iz EhEeTEe
e
AS_Path
e F—-
Kl
FEHISAS Path FETF—1
iy s ’ REEROKC LR, BT
T ORTEROZE, W &
AR EIEERERRL BRI




BRI XEF LR FE=8F —FFME R FIK End-to-End Lightpath R 4HLH

33 R IEER R E S R

AN, BRAVHRE 2 BER BT THE# R8I End-to-End Lightpath f38 ]
LR TS 1R B 4 A5 P o T TR R e FRLEAT M R R

3.3.1 FFh T {E#550 3 3T End-to-End Lightpath B8 8) 5247 EL 3

WAT15E k434 4E B Diffserv-aware OBGP 054 T{E# @ —4% End-to-End
) Lightpath BT B E /& E], WHE 3-9 fix.
TWHRR AW A chia ¥ A HAWA
47 T | 7-
T t?ﬁ#ﬁﬂ%a g — Ni oy Toro
%

i ﬁﬁ%ﬂﬁgﬁﬁ

: T T

Te Tmﬂm,m I'17_- PRO o YK

T I ) Tm Trm
Ts

i O i Tono

T W T”“
7 ero G 7:"’“ %3 Jomo &%

Al Tz T I Toms
B 3-9 Diffserv-aware OBGP P51 82 Lightpath fE [H]

Diffserv-aware OBGP W #k T{EBI B . End-to-End A9 Lightpath B8 =] g2 /4
B EEAERIGE AR, 3R ETETE R LR RENNE (7, ), FERA
Sk FBEMNRE (7)), BIEEGHE (7,0, URAEHTREER
Lightpath B FIHELAEE (7). X#¥, WP TEREE Lightpath B (E]
ATLAB R BA FRIER:

True =Tt Te*Ts+Te (D

Bob, HICHAEENE, BhRNNE, URETEDN OXC HRRENF,
BT s Toro T sy KRR IR AAEH BEZE X B4 2R [RRBIEEY
AMERNYN A, AS BELFEUMTAFENA.

%P, AN BRI EARERDMT.

Tr=NXT ot N -DxT o, (2)
To=MN-D)xT  +(N-DxT., 3

1
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KR KSR 3 W= —F £ 5P F 8 End-to-End Lightpath 32 4ti

Ts=WN-Dx(Tpo+Tr) +V¥NxTsw (4)
T€=(N_I)X(Trxo+Tm) (5
BERIER (2), (3), (4), Y HHRAFER (1), TEMBEIR T Diffserv-aware
OBGP M5 T #Et 257 End-to-End Lightpath 7 7 #83d..
HAMFER it A Diffserv-aware OBGP BN THERARBL — %
End-to-End ff] Lightpath Fi R E/YEE], WA 3-10 Brow.

FHA A A A A B S

#8 3-10 Diffserv-aware OBGP B 3518/ & Lightpath it {a]

Diffserv-aware OBGP #:51k TAE#AZ L End-to-End R Lightpath i (8] iy
AW BETER R B, SRR EREATEE LRBRENNE (7,0, Bk
el (77

XH, BT AT Lightpath 896 @8] ELS LT Rik s

Trne™ TwtTs (6)

F—EATERE T, WREXR (2), ETRBRIEHE T, RERE 1),
RREOBAS OXC BVEEZH, LERERMBOTRET B LIINH
RiEA. HRER (1) FRER (6) MUE, HEFREETHEEX FPEd
#—% End-to-End Lightpath S} (8] 85 E D,

3.3.2Lightpath 8132 X M/E AR TEEXBRE RN 8 247 b8

BTk, RIFUBARERRERRES, ERKRMOBRAT, ARHIEES
43 SIFE U IE R B ]

RIS R TE BEN R A RORHR, B TERABRR R RN RHER.
#np 3-11 B
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BRI KFH TR B=& —FE L% FE# End-to-End Lightpath 2 4t

R FERVTR FEHA FETK  HRWA
Ter0 Tero
Teno

bl LT L.
e—r-

[

Thrst Tre

Bl 3-11 B iR S B R R A TR

SRR CHRERRE AT, B P m=l, 2, ...N. ZRa MR
EREAMEETEMES, BHESE AS B LN T— M Az Bk RAH
4y %%, 34 Lightpath S KR, FEBBE o MW RBIEY Rz B8 LA
R AR KR,

A % S OBGP 3R3CTTH:, B n 47 445 n-1 W R Z IR SR T B R
BT =Tt Tt Tono BB 1l A5 02 H582 IR OO SEIRAII T
T s = 3T ero+ 2T a4 -+e-- FE LIRS AS B LT A Az A R T R R et
[ T 51t — DX T ras + 8T o =

ZELRFRE S, $4T BGP X MR i BAFNE, BlRES, HE W
EHFEEFHESETEER. FINERERASHEIRPHAHRE, BT
s T VR, KRB BB B R, S VIR, WK
Hh S BT LA 5 R K[ B AR R . BT LU AT R Ak
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