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1. [XC&IC
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2. EH
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[ ] (Recovery) D HZ 1L, U A k L—3 3 > (Restoration) & 717 7 3 @ > (Protection) &\ 9 2 DD BT T U RN B3,
ZIHDOEWIE T LSP 21t 280 & 1 2 v 7 L TED#ES I L B,

AEWRIG LT DHTaT 7y a lid, WTFTORERH 5,

R TH DB LSP OEMF, & Ri#ET 25 T LSP (oW TiE, BEFFEAET LTS,
BiH LSP OEHKE, T LSPIZxtT 5 7 F U U I NRET LTND,

B LSP OEMARE, T LSPIZxtT 57 o Aaxy MRET LTWD,

T LSP A #E T 5 U V — A D—H TR A OB LSP MITEETHZ L 4R L7,
LSP o> 4% (Switchover) il 1 2 D-Plane TfT 9 THREE AT 5,

SICISICIC

KEiNxIRE LTHRT B2 70T 7 2 9 0250 TIE, Extra-Traffic OBLANOLLL T O 2 @R H 5,

1+1 Protection C BUHERTIZ. T Extra-Traffic 235 S 720,
1:1 Protection s MEMIC, FAHIC Extra-Traffic 233 2 & 2781 5,

1+1 Protection (DWW Tid, YRR EZ{EM / — R COBEOERIC LY, B 2 EEOENEFET 5,

1+1 Uni-directional Protection

s 2B ) — FEMCOIREEST
1+1 Bi-directional Protection ; 165

ZAGtn / — R T U COIREEAT

X, A CIA JX 2005 4 11 H 30 HEEA ToYue s s va YEEOKHMR IETF K7 7 hTh D
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ldraft-ietf-ccamp-gmpls-recovery-e2e-signaling-03) # &ML T\ 5, ZIZTHRRXHENTWD U AN

RLOxISEED, b

OO T uT 7 v L OMER R 2-UTRT,
7 2-1  1+1(uni/bi) & 1:1 Protection ™ FF¥%
& g IE H 1+1 Uni-directional 1+1 Bi-directional 1:N Protection
Protection Protection
1 T LSP DR FEFHH B LSP oM 52T
2 FAHLSP D 7 F ) 7 B LSP o A 25
3 FhiELSP D7 A3 37 b B LSP oiEH 5
4 T LSP U YV — 2D HAH A L7220
5 LSP Gk % D-Plane T O YRkl 2 7F 4
6 Extra-Traffic BUHEHF THLIA LR B E A P T
Extra-Traffic %9 = & %
TR
7 YRR D60/ — R v U TERZ Uity CIEL TERZ Ui CaEL 4t
e2e-signaling-03 & @ 1+1 Unidirectional 1+1 Bi-directional 1:N Protection with
FSI Protection Protection Extra-Traffic

T, FERZRILREREOH N E L, HE Ly,

ZO%. ARIADOLBOE CIEEICHA LSPITH LSP e vy a =0 7 0EOT 7+ v 7 ROy 7+ v 7%t

DICHEZIT D,
U AR ERE RO g

[RSVP > 751 v 2]

HELED, VI TV TRON—T 4 78T D2 LU IR 5,

RSVP > 7+ U 7%, LSPOTubeYa=v7 - ENEHA SN, U ANVAEE RO S DEEEEHIILI T O Y

Th D,
(@) BLHITAE LSP @ 5 A&l H 9 2 0% ks 3 D i%6E
(b) FEFEHTOFAH LSP D7 v xax s MRAEZ DT 5 HERE
(c) PFEFEFRAEMRFIZ, C-Plane TOYIREHIE S 7 F U o 7 OES 25T 5 HHE
(d) A LSP 25 R7IZUIEE O T LSP. T LSP 75 R7- Wt DB LSP & BT 5 HhE
(&) P LSP L4/ — NI, HH LSP OHR L — b &4t X8 % H4HE
(f) U HoNY RERBEFRDT DEEEE
(9) FEEH P LSP O A 411119~ 5 HERE
(h) TR/ LSP U): Z sl a0l 25 1 S D i%EE
FRORE B AR T 5 A1, GMPLS TiX, UAARNVBEO T 7TV U 7HE L TUTOA 7 V=7 PRERINTWY
2o
PROTECTION object (Class-Num=37 | C-Type=2)
PRIMARY PATH ROUTE object (Class-Num=TBA  / C-Type=1)[l&#: : PPRO]
ADMIN_STATUS object (Class-Num=196 | C-Type=1)
ASSOCIATION object (Class-Num=198 | C-Type=1)

# 2-2l2EF RSVP v 7 F Vv T OEAT V2l NHRTERSINTND T 4 —/L K& U AN B EOBEE A & Oxf

e L

-6-/65

BRI E I - 2008/04/10 ZF1% 2 HE 11 4%




PIL [&55[H]78 Implementation Agreement

22 RSVP L7 F Vv 77 4—)L &Y BN QB FOMREEL: - Oxts—&

T ERAVES/ A Ayt— 74—V R4 T—H4E | ETD W
BERe I
1-1 | PROTECTION « PATH Secondary bit 1 bit (b) 0:7 v RAaxr ~FEhi
- RESV (S bit) 17 v Raxy bREM
1-2 Protecting bit 1 bit (@) 0:#LH
(P bit) LT
1-3 Notification bit 1 bit (c) 0: U U v 7% C-
(N bit) Plane CTHEftE 7 2%
LEHIE Y 7Y v 7% C-
Plane T L 720>
1-4 LSP Flags 6 bit ® 0x00; {7 fie
0x01;(Full) Re-routing
0x02;1:1 Rerouting(Extra-
Traffic %)
0x04;1:1 Protection(Extra-
Traffic £)
0x08;1+1 Uni-directional
Protection)
0x10;1+1 Bi-directional
Protection)
2-1 | PRIMARY  PATH | - PATH Subobjects AR (e) primary protected LSP ¢ RECORD
ROUTE ROUTE 47 Y =7 kD
3-1 | ADMIN_STATUS « PATH Administratively 1 bit (9) 0; Administratively up
- RESV Down(A bit) 1; Administratively down
3-2 Lock Out(L bit) 1 bit (h) 0; Normal
1; Lock Out
4-1 | ASSOCIATION « PATH Association 1D 16 bit (d) Protected ff;Protecting LSP ID
Protecting 1iil;Protected LSP ID
4-2 Association Source 32 hit (d) Protected 1Al ;Protecting LSP @
IPv4 Source IPv4 7 K L&
Protecting | ;Protected LSP
Source IPv4 7 K L X
asr g R4 S bit P bit N bit LSP Flags | Association PPRO
1D
1+1 Unidirectional Protection 0 1 1 0x08 protected -
LSPID
1+1 Bi-directional Protection 0 1 1 0x10 protected -
LSPID
1:N Protection 0 1 1 0x04 protected -
LSPID

2-2/Z 1+1 Unidirectional Protection OA&X % 7~9,
2-3|Z 1+1 Bi-directional Protection OHE/& X %779,

2-41Z 1:N Protection O &K % 7R~d,
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’\/Signaling Network\_/‘ ’\/Signaling Network\/‘

LSR#1 LSR#2 LSR#3 LSR#1 LSR#2 LSR#3

5
—

LSR#4 LSR#5

LSR#4 LSR#5

BIFH LSP ©
T LSP .
PSR A
<ERLFH LSP @A g <A LSP &>

T LSP 1, B LSP OREERAEZ M L.

cZfGH ) — RTOHZRI v Aaxy bR%ET - Z{5M /) — R TP LSP D/ m2ax 7 b

- EEW S — REOVWRE , — Rl r 2= (BIR) % 54T

x7 FET

2-2 1+1 Unidirectional Protection #f.&x[X

Signaling Network

Signaling Network

LSR#2 LSR#2

e

LSR#5

LSR#4 LSR#5 LSR#4

BALSP T
T LSP

PR A
D-Plane )% 71U 7
<EALFH LSP & > <A LSP &>
FAiii LSP 13, B LSP DEERA LR L,
CEZIEN ) — R T/ mAaxs PRET © EEAENR / — N TP LSP O 7 m 2= x 7 b
) — RTlZrAaxy MET (B0%%5) % D-Plane Y18 7' U » &AL,

s (W7 ) TIAT

2-3 1+1 Bi-directional Protection /&[]
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Signaling Network Signaling Network

OHLH LSP

LSRH#2 ThEERAE

LSR#2
BHlLsP =

LSR#4 LSR#5

LSR#4 LSR#5

P LSP
@B A Lsp

DEERIE

D-Plane Y)> 711 > 7

<HUH LSP & >
T LSP 1%,

T LSP >
BiH LSP OREEI A A L,

CREERAEN ) — RTrmAaxs MRET - EZIEM S — FCPHLSP O/ m 23y b

s —RTiEIrRaxs MET (B%F) % D-Plane UV 77 U V&AL,

g O 1A]) TIAT

Signaling Network

- Extra-Traffic I%. FE¥Ei@

T i LSP

D-Plane 81 71 7

<HLUH LSP A ~IRE L>
LT LSP O REERIE 2 i L
< EZAEW ) — RTTPLSP O/ m 2ax s K
(BIR L) % D-Plane IR L ¥ 7 U 7 %A ]
L. Wi ORI71a]) T FAT

* Extra-Traffic (%, FJEEE

LB

- WA (Normal Traffic) T Normal Traffic) = Extra Traffic

(%) M. TR OFHBHIL 4. 1.3 DLFD E O Z &

2-4  1:N Protection #l/&[X]

(V—71 7]
YANRY b =T ¢ o I NRTRENT, BRI LSP O — R ZIT O BIC, SREAHERTDY Y —2n Y %
7 & H 72 572 RIZY % Shared Risk Link Group(SRLG) 1 # D JAH T %, SRLG sub-TLV &, Link TLV(Type=2)iZ& £
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5.
J— FEFE B B LSP 2452 ) V— 2%, KA BN SRLG ICEENHRETH 5,

N, HBIE, BRI LSP 227 47 Mot L., TERIZR FA] & LTREAZFRBBRFHENTWES, ZoEAITH/L—
T4 T OWBEEMEH L, FADIREEITY, FHICOWTIL, 4822z b,

212. VA FL—2 3 UHEERE

JA M=z 43, GMPLS B3R — ~ BEERIE() 2V )OO —EETH S,
AKERRAGETHY X P L—a 2, BLUTFORMER S 5,

PR RTH HHLH LSP OFEMARF, TN A RHET 5 T LSP OREEFHENTZET LTV ARWIREETH S
TEERIRET D,

B LSP ORI, T LSP I T 237 F U v N T LTWRWVWIREETH D Z L 2R T D,
BLH LSP ORI, T LSPICxT 57 v A a7 FRET LTWeWIREZHRET 5,

T LSP 24k 35 U YV —2AO—H UM A BEE OB LSP M THET 5 Z L2 HFT 5,

LSP o> &0%%(Switch over)filf#liL, 3 C-Plane T1T 9,

©

OEOO

AREPHRE LTRET DI A ML—va & LTEL, ERO~@OFAEFEHITIE U T, LT “fENE 5,

FAITHRRY A hL—va
FAFTIvIBY AR L—vay

X, AR IA JEX 2005 11 H 30 AFFRTOY AL —va yB#EOKRFNR IETF N2 7 FTh D

[draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03) ZZMR L T\ 5, ZZTHRRLENTWB U IR LEOXIEEZED, |k
FRIFRED Y A hL—v 2 VOMESER -4 T,

R 2-4 FEITPREF AT Iy IR X b L— a3 VORHE

THE bhikIE H FRITHRI XAy 7R
1 | i LSP O E B LSP oM Iz 5E B LPS OEMHICRTET T
HDHZEETR
2 | TLSP OV I F Y T B LSP oM HIC5E T B LPS O I RZET T
HDHZLEHR
3 | FLSPDZuRaxs b B LPS O HHFIZRET T B LPS OEMFITAKRET T
D LEETR HDHIEETR
4 | PIHLSP Y Y —2pifg - Shared Mesh Restoration DA HE | #E
- 1:1 Restoration DA ITHE L2
5 | LSP BIEFHIfE C-Plane C-Plane
e2e-signaling-03 & O %t * Re-routing without Extra- + (Full) LSP Re-routing
Traffic

©@-2 FUVEIEETHET
FE L EROTIHEEZEETOIZLENARETHD, HDH DD LSP T, LSP kT 5/ — KBV KR— M 5FEED
RIEZTFRT D,

UBNYHE o FFROEBRER &, 7T ISR AREREE A LTSS 5,
N—TF 4 TR DREEIRICOWTIR, T o a v OBRALAETH D, 2LIHAB RO Z &,

[RSVP 2751 o 2]
RSVP o7+ U713, LSPOTrbeYa=v7 - JEEH S, U NVAE E RO S0 EEE 32,1181 TR
Liz(@~(f L FETH 5,

T OMEREENE AT R T A AL, HIEESN WA YT TV ITHOA TV =27 MiE, UAML—y a3 054 L EEE
LRy Th o,
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PROTECTION object

(Class-Num=37 | C-Type=2)
PRIMARY PATH ROUTE object (Class-Num=TBA | C-Type=1)[W&Fr : PPRO]
+ ADMIN_STATUS object (Class-Num=196 [ C-Type=1)
+ ASSOCIATION object (Class-Num=198 | C-Type=1)

FFERSVP V7V T OEFT Vs NHTERINTND T 4 —/L K& U BNV AER EORREZE & Oxtis—HE I
DONTIE, £ 222BBOZ L,

F 22RTHET 4 —/L ROHT, LSP 7o by a = ZEEGEM LSP Z&EM L TV 5IREE)IC

LTy rLr—ia g
K HRIZB W TP LSP NI EDO—E A2 FK 2-5127n7, (BMREITISEEZSHROZ L)

# 25 BUARL—2a UEHOFHLSP S LSP 70y g = JEBICIDE Y AN B 7 ¢ —/L R

A ML— g R4 S bit P bit N bit LSP Flags Association PPRO
1D
Shared Mesh Restoration 1 1 0 0x02 protected ey
LSPID
1:1 Restoration 1 1 0 0x02 protected flis
LSPID
(*1)FE 2-2Q-1 W EMOHB 22D Z &,

(*2)(Full) LSP Re-routing(# A F X v 7 B2\ Tix, T LSPIXTFER T, &7 1 —/b MEIZE O %12
BHROHD BN LODOHRERLIEBHALSP OLOTH D,

AO)ThrRTHHZ L M4378%,. E1-. Shared Mesh Restoration & 1:1 Restoration % PPRO 0> CIXHIF %,

2-5/C 1:1 Restoration D& X % 7R~
2-6/Z Shared Mesh Restoration DMK % 7~9,
2-7\Z(Full) LSP Re-routing O & X % 7=,

PATH refresh A vt —

Signaling Network

Si ing Network

LSR#2

BLA

B LSP T
Wi R

T LSP

<HLUF LSP JEF > <P LSP &>
TR LSP 13,
- REREH R SE T

VT TVUTRET

BiH LSP OREEFR AL L.,
+ C-Plane D 7 F V72 kY. FhiFLSP @

JUAAXRY NERE

s B RAaART MRET

2-5 1:1 Restoration A2
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Signaling Networkg‘———_—_——i:::>

LSR#1

LSR#2

<HLH LSPL, 2 @ 1>
T LSP1, 2 1%,
- REBEHESE T
CYIFY L IRT
csmAIRY MRFET

Fiifi LSP1, 2 1% LSR#4A~#5 1TV ¥V — R & dfy

B

LSR#H

PATH refresh X v&—

Si ing Network

LSRE3 LSRE2 LSR3
[ ]
BUHLSPLT LSR#t4 LSRE5
s A
|::> . . s
LSR6 LSRET SRH8

<TAR LSP1 ST
BUH LSP1 [EEFRALMI L.
« C-Plane D 7 F VYV 72k v, T LSP1 @
JuRAaARyT NEBRE
- BLHH LSP2, 1 LSP2 132 kM L

LA LSP1, 2 [AIRFRBEIRE L, i AL is— 5B A\l

2-6 Shared Mesh Restoration 44X
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PATH refresh A vt&—

Signaling Network

LSR#2
i

LSR#2~3 [
CHEERE

<EAH LSP & > <HLFH LSP [REFR A%

Fii LSP 1. BiH LSP OREERAZ R L,
TRBEEHEARE T - EEX A ITE T 5 LSP ORRKEE 21TV,
I TF VU TRET « C-Plane D7 FV 72k, HLSP D
s /BRARY MRFET 7 mAARy FRE
LA
‘ Controller 5H
{C-Plane>

........... Nl —_—

JaRaxy hET

Switch
Switch Port / Interface )
JaAaRxy NRET

2-7 (Full) LSP Re-routing &[]

W, VARL—2a O JBRED S 6, KRIA TEFEAITFHIRORTEDOLITV., XA T v 7 BOEITITHR,

FHRTPHORY R L —y g u0d, B LSP e ya = 7 L RERIZ, P LSP 122\ T C-Plane NICH U7=Z &%
SET LTS

FET PRI A R L — g CORFME Z Z CHEBT S L, ITORRICR S,
(1) TH LSP BEEFH — B LSP OEHARAZSE

2 FELSP > 75U — B LSP OEMBHCET
(3) Tl LSP 7w A= b — B LSP OEHRFICRE T
(4) LSP G Hil1E —  C-Plane T%/i

N, FEEITPHRY) A ML — g 03, FOFELSP U Y — A0 LW BAND, UITFO 2 fEICHET L2
k5,

@ 1:1 Restoration D T LSP U Y — A& @E OB LSP il ¢t Ly
@ Shared Mesh Restoration T LSP U Y — X2 HE OB LSP il ca 32

FIZ, P LSP > 7 F Vv T EZFETITHOMNMIEY, Xy hU—27 & LTCOIHAER, LSP OfiffEENE, L OEERE

-13-/65
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B DR TEDDA D, K 2-612, FLSP 27 F VU 7 L-YL G CIe A B To LRI — B 2”7,

# 2-6 FLSP 27 F U v FLUUZE Ul FR g —E

2 Y TV TFHRIET TR E T

K R
e py R Mﬁ

AWV B
T 2 e wﬁ‘

\ -
TR W—@ '

M. Extra-Traffic (2%, Fico _fEREZ 2 LND,

* Tl LSP D S D 4H8 % 3 % T RE(Extra-Traffic H] LSP D2 D > 7Y > 773 R EE)
* T LSP ® VU ¥ — 2 DO— & 3 % R (Extra-Traffic 1 LSP DA D> 7 )V ¥ 7 B3 TE)

VA ML= a0 Tlidk, 209l EEZYTR— N5,

2.2. LSP Z—E 1t L UIEEME

LSP # —Hfk9 5 Z £IZE V., GMPLS %> h T —2ZIZB W THEBEMEZFEHT 5 Z EAHEKS,
mEiEElL S b RUER T 28U LSP & i LSP £ 225705, X 2-8l12 bupb b LSP ot &R L7z, /— KA &
BRIZ hy R NVEBREL, FOMKEFRE L THMALSP & i LSP &7 5,

TIaTr v a OEEICIEIEM LSP & Tl LSP IXERIC Ry N =V NIZRESND, M 29lcaxrsvarvrersnAa
R a v OREBIZOWTRLTZ, 7R7 73 a BV TEBET 22 TOaxs vay, JrRAaxy va U ERRE
WZHY ., o LSP BFIHT D Z S idHskARVIREETH S, Ingress b L < I Egress IC T2 kSN b7 7 4 v 7 I 3BHAL T
i DWW H D LSP % N THEE X4, x> Egress & L < 1 Ingress 12 GRIRE NS, BIREN TV HEHARICEENFAE L
T2HAIE, TIHRZEARICT DL CEEZRIET L ENAMMETH D,

YRR L= a rOBEIZE BUH LSP IXEBRICRES DA, T LSP O/ v X ax 7 ¥ g EEBRITITERE SN0,
2-10i2ax T vavirsuaAaxy va L OREBIZOWOR L, BLARIT Ingress-Corel-Core2-Egress % i 9~ 2 #R#5 .
TR 1% Ingress-Core3-Core4-Egress # @il 2 RXKICHIV G TonTWa, BIARIIETOaxsvay, Juiraxs s
UIRERRIEIZHY, NT T4 v 7 OBRIMESNDE I ENFRETH D, TiRIL, £ TOIrRAIRT va URFEEMARE
WZHDHZENMETHD, —HT, ax7vayiB3adT LLIEEHTHLIMLETR, LEBRST, VA ML— 3 iy
T TR AR T 5 Z & (routed qRBE). TlmArik 2 Feftd 5 Z & (reserved IKHE), T ~UL %%V 24 T/ [REE(assigned IR EE).
REDEEFIToTHRNWI EICRD, BARCEESRAELLZEAICIE. & Toaxsvay, 7aAaxy va s wiEM
WREIZL, FT7 74 v 7 2 THRICL > TBET HZ L TRERELZITIZ L L5, BEIGIE, a~ v MOIEICL - T, Bl
FITE, SERGEEAORENENT 5 2 Enbinbd, [recovery-e2e|iZFEik 3TV % Protection Object PN S(Secondary)-bit,
P(Protecting)-bit % AV CTIREEZ FEIR T A LEAICHOWTHAT 5, £ 2-7IRT LBV S-bit 23 1 DEFED LSP X TFH>2
TAaARy va AXER LRV, 0 OREIXBEHERT, P-bitix, 1 OHAITIZLSP X TH%R. 0 DHEAICIZBEHARTHD Z
LEET, £ 2-81TUEIC X B S-bit, P-bit DAL E /R L7=([recovery-e2e] & £ & 1 1ERK).

Turrvary, JARL—va YDWTROHEIZENTH, BENEES ZBEARNMEHEINHFHOEAZRE LT 52 L

WHRD L1228, TR EAOREN S, HFOBHREAREICERT L5V RE LTS, 810 E LERELA
Trvarvel, BT LLEEOLEIRVE, ol FHRER EITZEE Ly,
LSP % —HE{k T 5354 Call & Connection D /3EEDEL /G, b RV ID & 220 LSP-ID IFMSLICHEI D ¥ THZ L LT 5.
B ZIE, b RA(ID:X)D " Hib A R L. BOTH LSP 2% E LIZBAIZITBD O T LSP @ ID & HRE% O i
LSP @ ID IZ—H L2 TH RV, iz, fofle LTI, Y RLOENY X FL—3 3 2 K> TEH LSP 237 LSP
2B Fbo o212, JTOBH LSP RSN 2581iE, AF TOTFMLSP O ID Z#BHLSP D ID & LTHWTH R,
FA LSP IZH RIS EESN DD T, HLWTFHLSP @ ID IZEHHOLDOEEV Y THZ L L AETH D,

- 14 -/65
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PIL [&55[H]78 Implementation Agreement

I~
2 R R . L
Node A S o _’ Node B
S Network
""""" | tunnel Working LSP = = = Recovery LSP

2-8 bV EHLHITAR LSP OBMR

Ingress

Node
Core Core
Node3 Node4
e——e Connection €—> Cross-Connection
2-9 FuFria rORERE
[
N\ \J
Core Core
1 Nodel Node2
Node ©) |0<->g-(— ---> -@ <) Node
Core Core
Node3 Node4
e——e Connection(Act.) <€—> Cross-Connection(Act.)
e~ — e Connection(Stand-By) <---» Cross-Connection(Atand-By)
2-10U A F L—3 3 v OREREE
£ 2-7  S-bit, P-bit, O-bit DEE
I LS
Sebit 0 JHRRAIARY v a VRE
i 1 JUAART V3 LRBRE
. 0 HLH
P-bit 1 By
ot 0 Tff LSP R AELAS
1 Ti§ LSP J&E FHIRRE
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PIL [&55[H]78 Implementation Agreement

#* 2-8 GPEHI L S-bit, P-bit DEILR

B 7= IREE AT LSP  (Protection S-bit P-bit O-bit
Type) Flags

o OTER] HH 0x10 0 0 0
1+1 Bi-directional T 0x10 0 1 0
Protection e fﬂ)iﬂi 0x10 0 0 0
T 0x10 0 1 1
1+1 Unidirectional IE=3:1i] HiA 0x08 0 0 0
Protection T 0x08 0 1 0
=7 H 0x08 0 0 0
T 0x08 0 1 1
1:1  Protection  with E9IE=3-1i] HLHA 0x04 0 0 0
Extra-Traffic (Path and Fii 0x04 0 1 0
bandwidth protection) U H 0x04 0 0 0
T 0x04 0 1 1
1:1 Re-Routing without L9IE=NE) A 0x02 0 0 0
Extra-Traffic (Path Pl 0x02 1 1 0
protection only) IR H 0x02 0 0 0
T 0x02 0 1 1
Shared Mesh 9IE=3:1i] B 0x02 0 0 0
T 0x02 1 1 0
=7 H 0x02 0 0 0
T 0x02 0 1 0
Full Re-routing HLHA 0x01 0 0 0

(%]
(draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03.txt, 14 . protection object & ¥ $Fy)

The format of the PROTECTION Object (Class-Num = 37, C-Type = 2 by IANA) is as follows:

0 1 2 3

01234567890123456789012345678901
| Length | Class-Num(37) | C-Type (2) |
|SIP|IN]O| Reserved | LSP Flags | Reserved | Link Flags|

Secondary (S): 1 bit

When set to 1, this bit indicates that the requested LSP is a
secondary LSP. When set to 0 (default), it indicates that the
requested LSP is a primary LSP.

Protecting (P): 1 bit

When set to 1, this bit indicates that the requested LSP is a
protecting LSP. When set to 0 (default), it indicates that the
requested LSP is a working LSP. The combination, S set to 1
with P set to O is not valid.

Notification (N): 1 bit

When set to 1, this bit indicates that the control plane
message exchange is only used for notification during
protection switching. When set to 0 (default), it indicates
that the control plane message exchanges are used for
protection switching purposes. The N bit is only applicable

- 16 -/65
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PIL [&55[H]78 Implementation Agreement

when the LSP Protection Type Flag is set to either 0x04 (1:N
Protection with Extra-Traffic), or 0x08 (1+1 Unidirectional
Protection) or 0x10 (1+1 Bi-directional Protection). The N bit
MUST be set to 0 in any other case.

Operational (0): 1 bit

When set to 1, this bit indicates that the protecting LSP is
carrying the normal traffic after protection switching. The O

bit is only applicable when the P bit is set to 1 and the LSP
Protection Type Flag is set to either 0x04 (1:N Protection

with Extra-Traffic), or 0x08 (1+1 Unidirectional Protection)

or 0x10 (1+1 Bi-directional Protection). The O bit MUST be set
to 0 in any other case.

= BN
[recovery-e2e] draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03.txt

-17-/65
BRI E I - 2008/04/10 ZF1% 2 HE 11 4%




PIL [&55[H]78 Implementation Agreement

2.3. iR - IREE

O  1#EH(active) & FE38# H (stand-by)
A BERAR( TAT 2 FOT =2 RJALTNT, BENEEZHEICT T47T » MIEERH 5 INEE)
FEEM - EAIIT DRIk e

O  BiJfl(working) & T (recovery)
B @ EARCt D b0
T BBHOEEREICHN OIS B D

O protection & restoration
Protection:1+1,1:n,ring protection %59, 7272 L. A IA <Tid ring protection {Ix} 24},
Hi . — RDrrRAaxy v a VERENRELREE
Restoration:(F(Z mesh & > hU— 2 T, )BLH LSP FEERZ IS T3 L S 2 BREREIE 5=
B, — RDraAaxy v a VRENLERGE
#HHEREICOWTIEARIA DA a =4 T 5,

O ARV, B AV b, E2E

A 2 ZIESDHICEB A M B2 v v, B0 2 / — REORK
v A O AN D

E2E : LSP @ Ingress 7*© Egress £ TOE 7 AV |

O extrabhT774v7

MmO 77 4w 7 PliiEAWREINDI T 7 4 v 7,
IRRHCBIH ZED T 7 4 v 7 Il TRb B D,
A 1A TiL, protection & restoration TO X BIILFFHIZME L,

O Za—,31 Y X7 (global repair) & & — 71/ U X7 (local repair)
Ta— L) T R AR
10— YT EEERR

(O  full span restoration, partially span restoration, full LSP restoration

full span restoration: & % A /X THREENFAE LTEHAEIL, TOANRAMNE S T D LSP &2 TRuE

partially span restoration:d» % A /> THREENFAE LIZHAEIC, TDA/RACE STV D LSP O —il 4 Bk

full LSP restoration: LSP @ initiator 73 @& 4 F B L TRF 5, ZOBRICH Lok, — RZBNE->TH LV,

O LSP DikHE

FEWE 720 RHE L 7= R BB routed
ik & K9 L 72 iR B8  (label-)reserved

Z YL EE| 0 2T 72 IR RE: (label-)assigned
AA v FHF%E LI K AE cross-connected

OTE-Link & FA

TE Link = {3£4 TE Link, FA}

TE Link: —F 4> 770 ha VL TOREEDRNBLERD ) 7

FA:LSP # TE Link & L CT/RE L7260

FA-LSP: FA &L TH 5 LSP

HA TE Link: FA TIXZ2WTE Link, LA YIZL > T, 7743 bundled 7 7 A /3, K. ¥4 LAmy MENRKER TE Link
220155,
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3. RSVP L4+ 4y

31 BEIPHEYRL—Laviidruryg
311 YTF Y TI— R
3.1.1.1.IRALSP, P LSP DEE
BLA LSP (LSPO), T LSP (LSP1) D EY—/7 A% 3-LIZ/RT,
LSPO & LSP1 & G, SESSION Object iE[Fl UfE% . LSPID (3% 72 5 fEZHW\5
PROTECTION Object, ASSOCIATION Object LK D & 9 (Z5%ET 5,
LSP Flags = 0x02
[LsPo]
P=0, S=0
Association ID = "LSP1 @ LSP ID"
[LSP1]
P=1, S=1
Association ID = "LSP0 @ LSP ID"
Shared Mesh Restoration @ Tfif LSP # &% E 9 5%A 1%, PATH A v E&—IZ PRIMARY_PATH_ROUTE Object # & 5,
PRIMARY_PATH_ROUTE Object |21, xtitxd 2 BLH LSP DR & A2, E LS DEE 13, PRIMARY_PATH_ROUTE Object
EDIRN,
ADMIN_STATUS Object i optional & 9%, ADMIN_STATUS 2372 WEEITETOfEE 0 & LTH# 5, ADMIN_STATUS Object
NHDHEE. AbtIZTROD X 9 ITERET D,
[LSPO, LsSP1]
- 1fEEHB:A=L (25952 LICLD, LSPRETOREOBRHEFSZ LN TE D)
- 21HEH L% A0
RESVCONF % vt — 1% optional &% (Egress / — RiZZ DA v —VOEFELZ NI TLLTa2—F T 70 w7 Z2FL
WRHDHEMTE D),
LSP OdRfEIZ, A v B —VICL D KRDO K HITZELT 5,
[LSPO]
- PATH: Routed—Reserved
- RESV: Reserved—Connected
[LSP1]
- PATH: Routed—Reserved
- RESV: Reserved—Reserved or Assigned
LSPO, LSP1 & 2. refresh 179,
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A

)

B LSP I EN AT B &, BEIEM Ingress / — RiZEbihd (5 ESRM), Ingress / — RIXREE A EE S 7= B LSP
W59 % P LSP ™k HE% Reserved % 7213 Assigned 7> & Connected (2455 (LItk, = O#E% activation & IFE5) L7=#%, 3

o
*o LSPQ ¥
CITTEEY SP -----
N o o ¢
B E C F D
: : E F
PATH R PATH S i PATH
p(S=0,P=0),[A(A=1,R=1) (s:o,?:o),[A(Azl,R=1) P(s=0,P=0),[A(A=1,R=1§
: : RESV
RESV “
B RESV N = [A(A=1)]
—at f A=
[RESVCONF]___f % [RESVCONF] [RESVCONF]
PATH J | pamn R PATH ' LSPO
$=0,P=0),[A(A=0,R=1)] P(S=0p=0),[A(A=0,R=D), P{S=0,P=0),[A(A=0,R=1)
: : RESV
RESV “
) RESV. “ — [A(A=0)]
= TAG=0)] [A(A=0)]
BATH o PATH E PATH .
P(S=1P=1),[A(A=1,R=1)] ~#(S=1,P=1) [A(A-1 R=1H{5=1,r=1),[A(A=LR=D)]
: RESV i RESV LSP1
) RESV. N = [AA=1)]
“ T [AGR=D]
[RESVCONF] - [RESVCONF] o [RESVCONF]
PATH >: PATH : PATH .
PE=1P=1)[AG=0R=1)]  J(5=1,p=1),IAA=0R=D5=1 =D Ao R=DT
i : RESV.
: RESV i
) RESV. < = [A(A=0)]
“ TAG=0)] [A(A=0)]
3-1 1:1/Shared Mesh Restoration TOBLH /T LSP X E> 7V v 7o —F A

3.1.1.2.EEYH

FALSP DT 7 4 v 72T LSPICHIV XD, ZDLExDVTF I Ty—r A %K 321277,

LSP1 (Ffifi LSP) @ PATH * vt — T, S-bitZ 1225 0IZEE TS5, ZHICLY LSPL Eo/ — i, 2oy

F U T D refresh Tlx7e < activation ThH D Z & &0, Z @ LSP % activate 35,

Db LS
[LSPO]

- 2L
— X

. A-bItIZIRD X 9

=

ET D,

LSPO (B LSP) M PATH # v & — Tk, POy FHEFRE LW (FHETEY refresh 25511 5).,
e ADMIN_STATUS Object i optional &4 %, ADMIN_STATUS A3 72V 41T, £ TOfE%E 0 & L TH 9, ADMIN_STATUS Object

A=0 F721% A=l (FEERHBZHIE 7 L — s 2 72 < RWEAIC A=l & T 520728 THE)

[LSP1]

i

EfRH% 1EEBA=1
2 15 B LI A=0

(29952 &2k, activation TOREEDEBHZ S Z LN TX )

o [EEGIFICE D, LSPO, LSP1 MDIREEIT R D L 5 I2ZE(kT 5,

[LSPO]

Connected D F F

[LSP1]

Reserved or Assigned—Connected

o [EEYIE% S, LSPO, LSPL @ refresh ki35, #ilflT v RADFEEZ EI2 XD refresh 21T 2 725413, RFC3473 0 9 &

(R DO FIEICHE - T, soft state ZHERF9 2,
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1:1/Shared Mesh Restoration Cp&2
ERE@EME N T ELTHEITIT)Z B TED L, FEITITO) 22 b TX D,
v 7 Z 8 LSP

E[RI#E Implementation Agreement

3-2 1:1/Shared Mesh Restoration C ¢ [&

3113 8YEL
PO,

BHLSP MEIHT 2 LUV RLET) Z LR TE D,

CERES3 ]
..‘o ..... —LS_._PC ..... g v
oF
o o o ¢
A B E C F D
PATH > PATH : PATH 1+ E F
P(S=1,P=1) P(S=1,P=1) PG=1r=D) >
- RESV e RESV 2 RESV
PATH . i PATH bATH . > Refresh
P(S=0,P=0) iP(S=0,P=0) 5(5=0.7=0) >
i REsv - RESV
LSPO RESV — )
E%J‘E%HL
TR PATH PATH
Femormh =LAy F(S 0.P=1). [A(A=1R= 1)J=(s 0.p=1) [AG=LR=D)]| | LsP1
’ RESV :‘ RESV i RESV Activa}te
) [A(A=1)] [A(A=1)] [A(A=1)] [Admin Down]
PATH P LATH R "
P=0P=0) PE=0,=0) FG=0,=0) L5PO
RESV < RESV < RESV Refresh
____PATH : PATH : oA -
S0P AT =07 B 1)i>(s 0=1),[AG=OR=D] \ pofresh
RESV E: RESV e RESV [Admin gl
[A(A=0)] [A(A=0)] [A(A=0)]

EYPEL ) T R

CEESS (B,

B0 R UITE A LSP of#
IV RLTIE, &9, PF LSP DT 7 ¢
Z0#EEE

WZEID B % I T LSP MAKAEZ Connected 7> Reserved 7213 Assigned (

de-activation LFES), FT7 7 ¢ v 7 B LSPIZEIV 2 HERIC, &/ NRIZINZ 5729, bridge&select (R T FZ 7 ¢

v 7 ZBUH LSP & Pl LSP Ol 123 L7 I T CBLUH LSP | @J@*Ezé) EIT9, ZOEEDOVTF IV To—F U A%

3-31T7 T,

o LSPOMEINT 5 &,/ — RAIXLSPLD A—=D SMID 77 4 v 7 % LSPOIZ b T £ D IZAA v F &8I0 2 72 (bridge)
Error Code/Sub Code %3"Notify Error/LSP Recovered" ¢ ACK_Desired 7 7 7 % . T/ NOTIFY X v&—U% /) — KD IZkb, Z
NEZF7= /7 —FDIL, LSP1 6% T > CTW=A-D FHD T 7 4 w7 % LSPO 0 SHZITIAD K HICAAL v F 280 Bz

(select), F7-. LSP1 ® D—=A FHD FT7 7 4 v 7 % LSPOIZHIET L HICAAL v F &YV 25 (bridge), H\W T/ — KD
1% ACK_Desired 7 7 7 % ~N.C7z NOTIFY ACK %/ — K A(ZiRT, ZNE=Z72/—RFAlX, A>D HIEIO N T 7 4 v 7 %

LSPO 7ZiFICitd & DA A » F &40 Bz (bridge fi#fR) . £72. LSP1 2> 53217 B> T /= DA D T 7 ¢ v 7 % LSPO
MHZITRD L HICAA /%%@JD*R%_ (select) . NOTIFYACK %/ — R DIZIRT, ZhEx%iF7=/— R DX, DA FoD

]\77/( v 7 % LSPO 720 ICHiE 9 &L 9
Z &Y LSP1 % de-activate 3%,

AL v F YV EEZ D (bridge fiffkk), LA LD, S=1 & L7 PATH/RESV * v —¥

O@JDEL £ Y. LSPO, LSP1 DARFEIZRD X 51

[LSPO]
Connected D F F
[LSP1]

Connected—Reserved or Assigned

e LSPO, LSP1 & %

1z, refresh 2479,

BT D,
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&R .
[ o
. LSPO__ ¥
X 85
A ¢
[romal f B E ¢ F DE F
LSPOfEIH -
A->D
Bridge
H NOTIEY i A->D
A->D E(Error Cde/Sub Code="Notify Errpr/LSPiRecovered") Select LSPO
Bridgefi# k& I NOTIFY ACK ; D->A
oA NOTIFY ACK : Bridge
Select LSPO ; —
i BridgefiZf&
PATH > PATH i PATH R g
P(S=1,P=1) : P(S=1,P=1 ': Po=LP=D) > LSP1
RESV : RESV e RESV De-activate

3-3 1:1/Shared Mesh Restoration COUIN R LY 7+ Ty —rr A

3.1.1.4.35 M LSP fi#m
B0 R LETORWGEE, BEEOEO%, BH LSP (LSPO) #MLTCHERW, ZOLEDV T F I v To—rb 0 A%, @
WO LSP AL (HIBR) >—Fr A ERFLC,
3.1.1.5.Forced Switch
LSPO ® b7 7 (v 7 % LSPLIZYI Y Bz DA EEYBO LV —7r A LFEL
LSPLDO T 7 ¢ v 7 % LSPOIZYIV 2 246 IV R LD —Fr A LR T
3.1.1.6.Manual Switch
LSPOD N7 7 ¢ v 7 % LSPLIZYI D R 2 2456 BEEYHRO—r A LF T
LSPLDO T 7 4 v 7 % LSPOIZYIV 2 256 VIV R LD —F7 A LR T
3.1.1.7.8v9 79 b, AvH T MER
gy 77U k&R LSP Tid, BEWIES FEUIE LSS, ny T U Neay s T U MERO VTS Y T —r
VA %M 3-4175R7, PATHIRESV # v & —31238V T ADMIN_STATUS Object D L-bit 2 1 L5 2 LI12kV, vy /7w b &
TV, LbitZ# 0 952 LItk ey 70 MEREITH, EEDRE%Z, BEIWIY Z LA 2oz, BUH LSP 7213 T1i LSP
Fay /77U MLTHEW, TOHE, UVRLEITHIDIZIZe vy s 7 U NEERT S,

o B p o
’.‘o ..... -L'SSPPC ..... ¢ v
N o X4
A B E cC F D E F
PATH . E pATH R PATH R
A(L=1,R=1) AL=LR=1) : A(L=lR=1) LSPO
RESV — ey ) AFZEE\{)
¢ A(L=1) A=Y
PATH . 2 paTH R PATH R
AC=LR=1) A(L=LR=T) T A=LR=D LSP1
RESV {RESY T FEESV)
— S : A(L=1
. Resy. T A(L=D) :

34 ny T LNTTYV TR
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7 —febe]
. LSPO__ ¥
CFTTTT L.SP -----
N o o ¢
A B E C D = E
EATH > P _pary > PATH R
A(L=0'R=1) EA(LZOIR::L) i A(L=0,R=1) LSPO
RESy i RESV =)
X A(L=0) AL=0)
FATH > i PATH R PATH R
A(L:O,R=1) EA(L=0'R=1) i A(L:O,R=1) LSPl
RESV — i RESV AFEEE\(;)
< = A(L=0)

35 vyl T U NMERY T T —r R
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PIL [&55[H]78 Implementation Agreement

312 Ayt—InE
3.1.2.1.Ingress Node M * v — L1

BEEE A &3228 & @D, Ingress Node T Message #LEE A X 3-617~9,

Ingress Node
C st mmEnEED
|

[ =R LSPOBRE ]
LI TREELSPTRY K

NO

LSP1I=S=1, P=0CIKEEE#
Activate>J Y25

A A

< End (PATH Msg. #£15) ) < End (QLIE7ZL) >

3-6 Ingress Node T Message ZLEE

3.1.2.2.Transit/Egress Node M * vt — 0

Transﬂ/Egress Node TD X v — Y DOFEHHIZ

A = HH LSP &7 ﬁﬁ“ét&b@f v—,
Refresh X v &—3": RSVP O Soft State Session Z #2720 DV 7Ly va X vt—,
EERA - DENZZE LA v =V RT A—2 WL LTz A vE&—, GMPLS (2 X 5 6ERIE TIX

COEEA =T %kFSTLSP OREEEZITHZ LICLD, LSPOUIREIR LET 5,

PIFIZ, RSVP-TE Path/Resv A vt — T %% E L7124/ — R CTOMLHE 7 10— %77,

- 24 -/65
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Transit/Egress Node Start (Message{E)
g C ¥ ) CHG: ZE1tHY
RSVP State 779 Hh NO CHG: Z{e#iL
Extended Tunnel ID, Tunnel 1D,
LSP ID##&%E
HBILSPREMsg. o “m+3 vEs Refresh or LSPIKAEZE Msg.
LSPHO\TFTE

RSVP®D
No CHG (ST A— S ZEfE 2

EL/SA—4
TS -0

ProtectionfLE8
(Full) Re-routing4t

Protection Obj
ISEEHY

A 4

[ Label #%9 J

Protection ObjddLSP Flagh+
Re-Rauting without Extra-Traffi

NO

A 4

RefreshAytz—&LT
B4I—% vk

Protection Obj
S, P hitEFT vy

. S bit:0=>1
S bit:1=0
S=P=0, aif:_li P bit:1=>1 Phit:1=1
S=0,P=1DiFE (LSP1 Actitate) (LSP1 Deattivate)

A4 A4

[ CrossConnectz% & :l [ CrossConnectfi# i :l

CrossConnects% &

A 4

'k End (Messagei{g) )4

3-7 Message #LH# 7 o —

NOTE : cross-connect % 1%, PATH/RESV Msg.OWTHLD X A I 7 THERLTH L. RESV D H A I 2 7% PATH Msg. T
315 L7z Protection Obj ¢ S/P bit £ L T, cross-connect iXE %17 9 .

313. AytE—YI+x—I v b
LLUFIZ, PATH,RESV, Notify A v &—V D7 +—~ v M&FET. EEREIZET 5 LUSMNIENTREE WG THEMA L T\ 5b/37 2
— & &k 5,
(7]
. FHASERMAED DD, RefreshlIIREIREA v —U &2 RETABICIE, RED & X2 L7 Object 1344
TEDD.
Option flag 1%, PIL EEEE IA TORRETH Y, RFC &I3EH) L7V, Option Object I, XEFHZIED B
VBRI OD, IEEB L OZENTERTIE R B 0N
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[PATH #* vt —]

Object Class | CType Option Parameter/Sub-Object Value i %
RSVP Header 2L 2L RSVP Version 1 IP alert Option |3&%
Flag 0x00 E LR
Message Type 1 (Path)
Message Checksum T v 7Y LME
Sending TTL 10k
Message Length Path Msg. &
SESSION 1 7 Destination Address Destination @ Node ID
Tunnel ID 1 EDE
Extended Tunnel ID Source @ Router ID
RSVP HOP 3 3 Neighbor Address C-Plane @ Router ID
LIH C-Plane @ IF ID
IF_INDEX TLV
- IPv4 Address D-Plane @ Node ID
- Interface—ID D-Plane @ IF ID
TIME VALUE 5 1 Refresh Interval 30000 msec (HE&1H)
LABEL REQUEST 19 4 LSP Encoding Type 8 ; Lambda (Z%51H)
Switching Type 150 ; LSC (BH&1H)
G-PID 31; POS (B#E1H)
PROTECTION 37 ?7? S, P, N bit Protection Restoration EjfFE
125D (3.1 %)
LSP flag 0x02 ( 1:1 Rerouting
without Extra Traffic)
Link flag 0x02 (Unprotected) (2%
fiE)
ASSOCIATION 198 Association Type 0x01 (Recovery)
Association 1D BEf} 1 5 LSP ID
SESSION 207 7 0 Setup Priority 3 (BEE)
ATTRIBUTE Holding Priority 4 (BEHE)
Flag 0x00 (&)
Name FE=%
NOTIFY REQUEST 195 1 0 IPv4 Notify Address Node ID
ADMIN_STATUS 196 1 (¢} R, T, A, D R: Reflect R : S& % HWify
T: Testing T:HEARL
A: Administratively Down | A . Admin Down
D: Deletion in progress D: Graceful Deletion
EXPLICIT ROUTE 20 1 ERO Unnumbered Link (Next Hop)
- Router ID D-Plane @ Node ID
- Interface ID D-Plane @ IF ID
SENDER 11 7 Sender IPv4 Address Source Node ID
TEMPLATE LSPID 1L EDfE
SENDER TSPEC 12 1 Token Bucket Rate 0
Token Bucket Size 0
Peak Data Rate 19440000 (BEfH)
Maximum Policed Unit 0
Maximum Packet Size 9180 (B&1H)
UPSTREAM LABEL | 35 2 Generalized Label Label fi& Bi-directional LSP
DA
LSP_TUNNEL_IF I 2277 1 (0] Router ID Message #i%5 / — KD
D 193 Node ID
Interface ID FHEIFICHI VRS A & | BEfF IF I T
—7 z—AfH. 1Lk W WEE
PRIMARY PATH | ?? 1 ERO Unnumbered Link B LSP @ 1 : 1 Re-routing
ROUTE - Router ID D-Plane @ Node ID without Extra Traffic
- Interface ID D-Plane @ IF ID IO T LSP D%
- 26 -/65
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[RESV % v &—2]

Object Class C-Type | Option Sub-Object INT A —XH %
RSVP Header RSVP Version 1
Flag 0x00
Message Type 2 (Resv)
Message Checksum F = v 7Y AHE
Sending TTL 100k
Message Length Resv Msg. £
SESSION 1 7 PATH LR C
RSVP HOP 3 3 PATH Ofi%z 2 v —9
HZ &
TIME VALUE 5 1 PATH A L
RESV CONF 8 15 0] Receiver Address Node ID
NOTIFY REQUEST (¢}
ADMIN STATUS 0 PATH EA L
LSP_TUNNEL_IF_ID 2277 1 ] PATH LRI L
193
STYLE 8 1 Flag 0x00
Style 0xO0a(Fixed Style)
FLOW SPEC 9 2 Token Bucket Rate 0
Token Bucket Size 0
Peak Data Rate 19440000 (&&1#)
Maximum Policed Unit 0
Maximum Packet Size 9180 (&)
FILTER SPEC 10 7 Sender IPv4 Address Source Node ID
LSPID 10k
LABEL 16 2 Generalized Label Z ~LAE
[Notify x vt — (fEE@EH, U1V E L. 1+1 Protection (Z351F 2 8% ¢ End-End i#13 i) ]
Object Class | C-Type | Option | Sub-Object NG A—H %
RSVP Header RSVP Version 1
Flag 0x00
Message Type 2 (Resv)
Message Checksum F v 7Y AE
Sending TTL 10k
Message Length Notify Msg. &
Message ID 23 1 Message ID J)—Ra=—71k V78 Object
Ack Desired
ERROR SPEC 6 3 IPv4 Error Node Address Node ID
Flag
Error Code Working
Path Failure
Error Value Reversion
Request/Response
IF_INDEX
- IPv4 Address D-Plane @ Node ID
- Interface—ID D-Plane @ IF ID
SESSION 1 7 PATH & [FI U
SENDER TEMPLATE 11 7 PATH LRI L
SENDER TSPEC 12 1 PATH ¢RI U
SESSION 1 7 PATH & U
FLOW SPEC 9 2 PATH L [FI T
FILTER SPEC 10 7 PATH &R U
- 27 -165
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32. FaFovvarvyiryyy

st r 7T a0 TR T5, EFEL. [E2ZE|Z2ROZ &,

1+1 Unidirectional Protection

1+1 Bi-directional Protection

1:1 Protection with Extra-Traffic
ingress / — Rix., BH LSP & i LSP 2 ZNENKET DM ERH 5D, BIF LSP, i LSP EL L2 HMIIHEL TH, [A

FEIZERE L CH DR,

BiIH LSP & T LSP /L — ki node/link/SRLG disjoint 72/b— N CTHLZMLERH 5,

32.1.BALSP &E
Q) I FV TR
= A%K 3-8, 391277, 3-8/%. ResvConf A v E&— B I N ADMIN_STATUS b2\ —47 L A THY |
X 3-9i%. Option & LT, ResvConf X v — B L ADMIN _STATUS 25 v — 7 AThH D, —rrAFplIchHy, 4§
Lb Ay =V ORBIEFIERPIRTIETF TR L R, BT, SAREDIEFITE LSP(LSP0), F{# LSP(LSP1)?D &
HLOMNEICEITINTH L, FRETH Luy,

4

¢ - B o
[Z§\<“? ___________ I

N © o ¢
A B E C F D
: : E LSP F
Path > i Path | i Path
b(5=0,P=0,0=0),A(A=0) . :
: : RESV
RESV — i RESV ;
: : LSPO
RS IR, B R T R T R
b(5=0,P=1,0=0),A(A=0) : g g
RESV : RESV LSP1
) RESV S i
: LSP Flagsi30x08(1+1 Uni-directinal Protection)
: 0x10(1+1 Bi-directional Protection)
: H T
- - 0x04 (1:N Protection with Extra-Traffic)

3-8 1+1 Unidirectional Protection, 1+1 Bi-directional Protection, ¥ 7213 1:1 Protection with Extra-Traffic D> 27V 7o —/2r
A (ResvConf & ADMIN_STATUS % ¥ 7R— k L2 WEA)
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L 4

| ‘.: e :c:

A B E C F
: = ELSPLF
Path > = Path - = Path
P(5=9,P=0,0=0),A(A=1,R=1) = ” O >
RESV = RESV a RESV
< - T A(A=1R=0)
= H
RESVCONF____ | RESVCONF = RESVCONF LSPO
: = "
Path E Path E Path
P(§=0,P=0,0=0),A(A=0 R=1 4 :
REsy T RESV —s RESV
< = =  ,A(A=O,R=0)
= =
= H
- =
........................................... - S IS S
Path >a Path = Path
P(5=q,P=1,0=0),A(A=1,R=1) = = g
= = ESv LSP1
i RESV ~ RESV o R
H = A(A=1R:=0)
: =
RESVCONF _ =RESVCONF I RESVCONF
= "=
Path = Ppath = Path
P(5=q,P=1,0=0),A(A=0,R=1) o -
= ]
REsy = RESV — RESV
< S 1 = A(A=0,R=0)

LSP Flagsi30x08(1+1 Uni-directinal Protection)
0x10(1+1 Bi-directional Protection)

el

0x04 (1:N Protection with Extra-Traffic)

3-9 1+1 Unidirectional Protection, 1+1 Bi-directional Protection, = 7= 1:1 Protection with Extra-Traffic D> 7V v 7o —/r v
Z(Option ®FJIEE LT, ResvConf & ADMIN_STATUS % 7R — 3554

(2 A7V FPONE, NTA—FDIRE

TRUCAAREREDO A v = IZBL T, 7r7 7 v a v iilbd 8t 7V NOWNEETRT, RSVP DK A v E—T
DOFAREZRBNF, TLV B> R 794 L)L, [RFC3473)2 2o = L,

Path 2 v & —3I2id, [E2E]T/EF S 72 PROTECTION Object, ASSOCIATION object &5 8 5,

LA LSP & T+ LSP ¢ SESSION object I%[7] UfE & 7% &9~ % . SENDER_TEMPLATE object & 7= 1 FILTER_SPEC object @ LSP ID
TR LEET D,

ingress / — K. egress / — Rl%. Notify Request % Path, Resv X vt —IZ&®H D, 7272 L, U1 % D-plane TEMiT 254 (N
By h=1)I2BW\ T, D-plane IZBWCHEEERMT A Z & & L, BEEMS RERYE1E, Notify Request (34078 Tik7euy,

Path X vt&—

YA ~ 4 —/)V F/Sub object il ke
SESSION Destination address egress /— R IP7 FL-X
Tunnel ID T LSP & [Fl—C, tunnel
il o2 =—7 IE
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Extended Tunnel ID

ingress / — RO IP 7 N
2

SENDER TEMPLATE Sender IPv4 address ingress / — KD IP 7 Rl
A
Sender LSP ID tunnel WG =— 7 72,
T LSP & H7e DL 3
Do
PROTECTION Secondary (S) 0 [E2E]DEF % 2
Protecting (P) 0
Notification (N) 0F7/=ix1 ANA TiE 1 DFHDOH
HiE
Operational (O) 0
LSP (Protection Type) Flags TREOWT I

0x04(1:N  Protection with
Extra-Traffic)

0x08(1+1 Unidirectional
Protection)
0x10(1+1 Bi-directional

Protection)

Link Flags

MWE Lo EEOHE
(RFC3471 B 1R)

NOTIFY_REQUEST

IPv4 Notify Node Address

ingress / — RO IP T N
A

BB LEDGE DA
AKATV = FERMH

ADMIN_STATUS Reflect (R) MBS CTCARA 7V
Testing (T) =7 NefH(T T2
Administratively down (A) g UEREIEICIZEIMR A
Deletion in progress (D) L)

ASSOCIATION Association Type 1 Recovery (R)
Association ID T LSP @ LSP ID O
Association Source ingress / — KD IP 7 R

A
Resv X »vt&—
ERTAVES/ AN 7 4 —/)L F/Sub object {2 ikl
NOTIFY_REQUEST IPv4 Notify Node Address egress /— RO IP 7 KL | 8B LEOLE O B

A

AKATV = M

ADMIN_STATUS

Reflect (R)

0

Testing (T)

Administratively down (A)

Deletion in progress (D)

Z{5 Path X vk — & A
Ufiz =2 e —

MBI L TARLE T Y
=7 N T
voa RNEIC I BERZ
L)

(3) Ingress, Intermediate, Egress f#? A v &— UALE

(@) Ingress / — R TOULH

ingress / — KX, BLA LSP ®/L— b & #HE L, EFEE® Object & #7E L7=/L— k % ERO(Explicit Route Object)iZ & ¥ C Path

Ao —TEEET D, Path EEHFHICIE upstream O label 2% D 24T, Resv 31, cross-connect

RETT T LIZREBICH D,

1+1 Protection D454, Resv 5215714, ingress / — Ri%, b7 7 1 v 7 %8BI LSP(LSPO)IZ§5169 %, bi-directional LSP D54,
W7 Al (upstream)D kT 7 ¢ 72OV, B LSP(LSPOY )6 b T 7 o v 7 %55 L D ITERT B,

1:1 Protection M4, Resv %1514, ingress / — Fid., +F 7 4 v 7 8L LSP(LSPO)IC D 53 %, bi-directional LSP /D
A, Wi (upstream)D kT 7 4 v 712N T, BUH LSP(LSPO) S b T 7 4 v 7 BAET 5 L 5 IT®EIRT 5,

(b) Intermediate / — R T ALE
Path 1£{5. Resv ZE{5RFZ 11241 upstream/downstream @ label 2%V 4T, Resv E{FRFIZIL, cross-connect 3% E X5 T L7 tKHE

W%,

(c) Egress / — N TOALER

Resv {5 If downstream @ label % %10 2T, Resv 255RFZIX, cross-connect 3% EIL5E T L72KBEICH B,
1+1 Protection O34, egress / — Rix, B LSP(LSPO)2» D T 7 ¢ v 7 25595 X 5 ITEINT 5, bi-directional LSP D

A, T m(upstream)D kT 7 4w ZIZOWNT,

- 30 -/65

N7 4 v 7 ZBUH LSP(LSPO) ik 5,

BRI E I - 2008/04/10 ZF1% 2 HE 11 4%
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1:1 Protection D354, Resv Z/5%%. egress / — Ri%, M LSP(LSPOY) & b T 7 v 7 % %153 5, bi-directional LSP D54,
WHEDORNT 7 4w 7IZDO0WT, MF7 4w 7 ZBH LSPIZORERET S,

3.2.2. FE LSP &%
Q) vIFV LT~ R
=2 A1E3.21 TR LTZIK 3-8, 39O &,

(2 A7V =V bONRE, /8T XA —XDIEE

TREIC LSP REMDA v —JICB LT, FuF sy a v illMbsEERA TV 27 FONAERT, SESSION Object &
SENDER_TEMPLATE @ IPv4 (or IPv6) tunnel sender address (3, B LSP & [F CIEZRET D, ZAUT L DB & Pigo~7 2355k
BIT& %, SENDER_TEMPLATE/FILTER_SPEC object ® LSP ID i, HH LSP & T LSP TRA MM+ 5,

Path X vy —
FT =Tk 7 4 —/L F/Sub object {1 ik
SESSION Destination address egress / —KIP7 KLA
Tunnel ID BLH LSP & [A—C. tunnel
Tl o =—2 2l
Extended Tunnel 1D ingress / — KD IP 7 R
A
SENDER TEMPLATE Sender IPv4 address ingress / — RFD IP 7 L
A
Sender LSP ID tunnel N T =—7 72fl,
BUH LSP LR oMl e+
5.
PROTECTION Secondary (S) 0 [E2E]DEFE % 2
Protecting (P) 1
Notification (N) 0F7/-ix1 AIATIZ1DEEDOHR
FLE
Operational (O) 0
LSP (Protection Type) Flags TREOWT
0x04(1:N1 Protection with
Extra-Traffic)
0x08(1+1 Unidirectional
Protection)
0x10(1+1 Bi-directional
Protection)
Link Flags HE FofE o |
(RFC3471 1)
NOTIFY_REQUEST IPv4 Notify Node Address ingress /— RO IPT RL | ANV EDOLRE DO
A AATVxy hEMHH
ADMIN_STATUS Reflect (R) MEIZS U TARAT Y
Testing (T) =7 FEER(TeT 2
Administratively down (A) >oa U FREICITEE
Deletion in progress (D) L)
ASSOCIATION Association Type 1 Recovery (R)
Association ID HLH LSP @ LSP ID OfE
Association Source ingress / — KD IP 7 L
A
Resv A vt—
e Y A 7 4 —JL R/Sub object il ik
NOTIFY_REQUEST IPv4 Notify Node Address egress /— K@D IP 7 KL | BEINMEDEE D
A AAT Vs hEHH
ADMIN_STATUS Reflect (R) 0 AN 0l N P N AR
Testing (T) ZEPath Ay E—VER | 27 FEMH(T T2
Administratively down (A) Uflix a2 — oa v RIEIC X ER e
Deletion in progress (D) L)
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(3) Ingress, Intermediate, Egress f#d A v — ALE

(@) Ingress / — R T

ingress / — &, Tl LSP D/b— & RET S, T LSP D/L— k&, B LSP ®/L— k & link/node/SRLG disjoint 72/L—
heTd 5, LRMED Object & RIE L72/b— b % ERO IZE DT Path A v & — T % %FT %, Path {FIRFIZ1X upstream @ label %
HYYTD,

1+1 Protection M54, Resv 52 514, ingress / — RiX, N7 7 ¢ > 7 ZF{i LSP(LSP1)IC b =2 &°— L THAET 5,

(b) Intermediate ./ — R T LB
Path 2%{5 . Resv k{5 41241 upstream/downstream o> label %[V 24T, Resv 24{EIFIZIE, cross-connect % 156 T L7 IRHE
W%,

(b) Egress / — R TOALEL

Resv 2%{5 B downstream @ label 2% 24 T35,
1+1 Protection C bi-directional LSP ™54, ¥ 5w (upstream)D s 7 7 > 712D\ T, N7 7 4 v 7 % T LSP(LSPL)IZ & =
v— L THET 5,

3.2.3. 91#
A A TiX.D-plane EOFIATEIRAFEMT 5 Z L ZFiEE L 35, il & LT, OTN ~— 20 Lambda Switch LSP ®354 . G.873.1
TEFRZESN TV linear protection(ODU @ APS channel) AR A2 5 = L NARETH 5.,
SDH Tl. G.84112 MSP(K1/K2 /31 ) . VCtrail(K3/K4, 7' k2L REFR)DHENRH 5,
C-plane TOYIEENN v h230) OFIEIZ, K IA OXENET 5, MBI, [E2E]ZBROZ &,
LUFTi%, D-plane EOFINA T2 EM T2 2 L 2liRE LT, 77U ZHREBOEICT OV TRT,

Q) 7 FVeT—hrR

V= A%K 30IRT, = RFFHITHY, V7Y IREEHONERFIFZEA LSP(LSP0), T LSP(LSPL)D £
LOBRBICETENTH L, FARETH I,
| f:. a2 :c:

‘e, 9
CPTTITTLLLTT TR TS 2

¥

N © s ¢
A B E C F D
; ; E SP F
Path o Path : Path
P(5=0,P=1,0=0),A(A=0) : :
i i e RESV.
RESV i< RESV -
Path Path Path
P[S=0,P=0,0=0),A(A=0) : i H
] i o RESV
]@)];E’iane ) RESV < i RESV :
~ i :
Path R Path : Path
P(S=0,P=1,0=1),A(A=0) : :
: T RESV
RESV ie RESV £¥
Path ! Path 1l i Path
P[S=0,P=0,0=0),A(A=1) : :
i ) RESV
RESV — RESV —

3-10 1+1 Unidirectional Protection, 1+1 Bi-directional Protection, = 7=1Z 1:1 Protection with Extra-Traffic o> 7V o 7 v —/r
L AEEERMIE D= DICEH LSP @ A By k% 1 IT&ET % FIEIE Optional)

Q) ATVl FOWNE, T A—HDIRE
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B LSP. P LSP 0 7 F U o R AEIE, G185 T, ingresslegress / — RVEEE L CWhIE, &6 LAEM R D% %
5Z LI TE S0 T, BUA LSP(LSPO)IZ DWW TIEAE DL B3, Tl LSP(LSPL)D O By FD&HN 06 11228{k3 %, Intermediate
J— RTIE, EEEHAEZX T, EOLSP RERLONEMBLENRSH D, LiL, Dplane DYIETFIEE Intermediate / — 23
BE L COIUE, EHLONERRONEMD ZLIFTEDLDT, Oy hOEAEEET & LRIE R,

Fo, BEEHRZMIET 2720, UEFNEH TR Th o7z LSP (R TiX LSPO) @ ADMIN_STATUS ® A vy & 1 IT8%
ELTH RV (Optional), FEENEETIUL, MEORRTOICRELTL,

(3) Ingress, Intermediate, Egress 5™ A v & — T ALER

bridge/select DA T A LSP DO ifiid / — K THidodL, label OFI Y M4 TREDZE T 1X72< . Intermediate / — RIZEW T
cross-connect tREBIFZE T S L7201,

(@) Ingress / — R TOLEE

1+1 Protection T bi-directional DA, iS5l (upstream)D ~ T 7 4 v ZIZOWT, N T 7 4 v 7 ZH LSP(LSP0))» 3215 L
Tz, B4, T LSP(LSPL) 1 HZET D L otk b,

1:1 Protection O34, ingress / — RiZ, T LSP(LSP)IZ N T 7 4 v 7 24ET 5 K 912725, bi-directional DA, #71h)
(upstream)® ~ 7 7 ¢ Z1ZOW T, i LSP(LSPL) B b T 7 4 w7 % 5T A L D127k 5,

(b) Intermediate ./ — R T LB
cross-connect IRREITZE B JjL7e\,

(c) Egress ./ — R TOALE

1+1 Protection D54, egress / — RIZT T 7 ¢ v 7 ZBLH LSP(LSP0)A> 555 L CU A, BRI, T LSP(LSP1)A>
ZETH L5,

1:1 Protection D4, egress / — Ki&, P LSP(LSPL))D T 7 4 v 7 %%/53 5 X 512725, bi-directional D54, Wiy
B (upstream)D kT 7 4w ZIZOW T, Fii LSP(LSPI)C b T 7 4 v 7 2XETH X H 1T 5,

3.24.91Y R LEIE
AINA TiE, UIREIE L [FERIZ, D-plane EOTFIETYI ) R L A2FE T2 Z L&t ET5, U0 RLIZOWTH, UIEEEHME L
FAEIC, Bl& LT, G873.1 TEE SN TV 5D OTN linear protection(ODU @ APS channel)=X°, G.841 ® SDH MSP(K1/K2 /XA 1’ %
HWHRRETH B,
C-plane TOYIEENN v b230) OFIEIL, K IA ORI LT, MBI, [E2E]ZBROZ &,
LIFCIE, D-plane EOFIETEIHA LMY 5 2 L &AL LT, ¥ 7TV v 7 REOEKIZONTRT,
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Q) T FVT—Hr A
= AER AUIRT, 7T SRR ONEFIZEA LSP(LSP0), T LSP(LSPL) D EH H A EICFEITINTH &

<, [RIFEFTH LW,
| fz. a2 :C:

lt7

LK 3 ¢
A B E C F D
; : ELSPL F
Path & Path Path
P(5=0,P=1,0=1),A(A=0) : :
i i e RESV
RESV 1< RESV 2
Path J i Path Path
P(5=0,P=0,0=0),A(A=1 : t >
i RESV
D-plane ) RESV < :
= ~ RESV — :
~ i
Path > Path H Path
P[S=0,P=1,0=0),A(A=0) :
: P RESV
RESV i RESV i
Path i Path | Path
Pls=0,P=0,0=0),A(A=0) : x
: . RESV
RESV —iRESV —

3-11 1+1 Unidirectional Protection, 1+1 Bi-directional Protection, £ 7ziZ 1:1 Protection with Extra-Traffic o> 71 o 7o —/r
VA (PEERRINIEZ L T DIl B LSP DA E Y F&2 LICERELTEY ., 0L ¥ % FIET Optional)

(2 A7V FOWNE, NTA—FDIEE

B LSP, T LSP D 73 U o REBIZ, BUIRSE T, T LSP ® O By FOENRE(T 5, T74bbH, S0 K LANCE
AP TH ST LSP (LSPL) @ O By ME 1215 012725, BHEEHRAMIET 570, IV R LATNC#ESR TH o7 LSPO @
ADMIN_STATUS ® A £y MILIZRESNTNDA, BV ELZIL, 0ITRET D

(3) Ingress. Intermediate, Egress fid A >t — LB

bridge/select DZEF S LSP D i d / — K TiTio 2L, label OFE Y Y CTRRIEDZEF X 72 < | Intermediate / — FIZB W T
cross-connect tRAEITZE T S AL72 0N,

(@) Ingress / — R TOALEE

1+1 Protection C bi-directional D4, Wi [fl(upstream)D + T 7 4 v ZIZDOWTC, b T 7 4 v 7 Z i LSP (LSP1) 753218
LTz, &I, BUALSP (LSPO) 7o f57 2 L2127 %,

1:1 Protection ™54, ingress / — Rix, BIF LSP (LSPO) I NT 7 1 v 7 %ikET 5 X 512725, bi-directional DA, W)
[t (upstream)® k7 7 ¢ » 7122\ T, HALSP (LSPO) b6 v T 7 4 v 7 %5+ 5K 51275,

(b) Intermediate / — R COLE
cross-connect IRREITZE B J 47\,

(c) Egress ./ — R TOALE

1+1 Protection D35&. ~ T 7 1 v 7 & T LSP (LSP1) 63%A5 L TWehd, UL, BUH LSP (LSPO) 7»6%E7 2 &
2T D,

1:1 Protection ™355, B LSP (LSPO) 2°H N7 7 ¢ v 7 %1595 X 912725, bi-directional D54, 1 J51m) (upstream) D
FT7 4w Z7iIZOWT, BULSP (LSPO) 2T 74 w7 X ET DR 510785,
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33. ATz H Fk

3.3.1. (Extended) protection object

0 1 2 3
01234567890123456789012345678901

TS O RO SO SO S
t—t—t—+t—+—+—

TS O RO SO SO S
t—t—t—+t—+—+—

| Class—Num(37) | C-Type (TBA)
|

|
IS|PINJO| Reserved | LSP Flags
|

TSR SO IO T
T

L vy
F—t+—t— T t—t—t—+t—+t—+—+—+—+—t—t+—t+—t+—t—

\
Reserved | Link Flags|
Reserved |

Secondary (S): 1 bit
When set to 1, this bit indicates that the requested LSP is a secondary LSP. When set to 0 (default), it indicates
that the requested LSP is a primary LSP.

Protecting (P): 1 bit
When set to 1, this bit indicates that the requested LSP is a protecting LSP. When set to 0 (default), it indicates
that the requested LSP is a working LSP. The combination, S set to 1 with P set to 0 is not valid.

Notification (N): 1 bit
When set to 1, this bit indicates that the control plane message exchange is only used for notification during
protection switching. When set to 0 (default), it indicates that the control plane message exchanges are used for
protection switching purposes. The N bit is only applicable when the LSP Protection Type Flag is set to either
0x04 (1:N Protection with Extra-Traffic), or 0x08 (1+1 Unidirectional Protection) or 0x10 (1+1 Bi-directional Protection). The N bit
MUST be set to 0 in any other case.

Operational (O): 1 bit
When set to 1, this bit indicates that the protecting LSP is carrying the normal traffic after protection switching.
The O bit is only applicable when the P bit is set to 1 and the LSP Protection Type Flag is set to either 0x04
(1:N Protection with Extra-Traffic), or 0x08 (1+1 Unidirectional Protection)or 0x10 (1+1 Bi-directional Protection). The O bit MUST
be set to 0 in any other case.

Reserved: 5 bits
This field is reserved. It MUST be set to zero on transmission and MUST be ignored on receipt. These bits SHOULD
be passed through unmodified by transit nodes.

LSP (Protection Type) Flags: 6 bits
Indicates the desired end-to-end LSP recovery type. A value of 0 implies that the LSP is "Unprotected".
Only one value SHOULD be set at a time. The following values are defined. All other values are reserved.
0x00 Unprotected
0x01 (Full) Re-routing
0x02 Re-routing without Extra-Traffic
0x04 1:N Protection with Extra-Traffic
0x08 1+1 Unidirectional Protection
0x10 1+1 Bi-directional Protection

Reserved: 10 bits
This field is reserved. It MUST be set to zero on transmission and MUST be ignored on receipt. These bits SHOULD
be passed through unmodified by transit nodes.

Link Flags: 6 bits
Indicates the desired link protection type (see [RFC3471]).

Reserved field: 32 bits
Encoding of this field is detailed in [SEGREC].

3.3.2. PRIMARY PATH ROUTE Object
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0 1 2 3
01234567890123456789012345678901

\ \
// (Subob jects) //
| |

The contents of a PRIMARY_PATH_ROUTE object are a series of
variable-length data items called subobjects (see Section 15.3).

To signal a secondary protecting LSP, the Path message MAY include
one or multiple PRIMARY_PATH_ROUTE objects, where each object is
meaningful. The latter is useful when a given secondary protecting

LSP must be link/node/SRLG disjoint from more than one primary LSP
(i.e. is protecting more than one primary LSP).

Sub-Objects:
The following subobjects are currently defined for the PRIMARY PATH
ROUTE object:
- Sub-Type 1: IPv4 Address (see [RFC 3209])
- Sub-Type 2: IPv6 Address (see [RFC 3209])
- Sub-Type 3: Label (see [RFC-3473])
- Sub-Type 4: Unnumbered Interface (see [RFC-3477])
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3.3.3. ASSOCIATION Object

IPv4 ASSOCIATION object:

0 1 2 3
01234567890123456789012345678901

Length | Class—Num(TBD) | C-Type (1)
\

S O S T T T U RO SO SO SO SO
r—t+—t+—t—t—t—t—t—+t—+—+—+—+—t+—1

| |
| Association Type Association ID |
| |

S T O O S O S SO S S Y UM RO NOR SO SO SO
r—+—+—t+—t+—t—t—+—+—+—+—+—F+—t+—F+—t+—t+—t+—t+—t—t—t—Ft—t—F+—+—F+—t+t—T—T+—

IPv6 ASSOCIATION object:

0 1 2 3
01234567890123456789012345678901

Length | Class—Num(TBD) | C-Type (2)
\

S O S T T T U RO SO SO SO SO
I e e B B S B e N

Association ID

IPv6 Association Source

T T T O S S T O O O S RO SO S S S N RO RO |
r—t—+—+t—+—+—+—t+—t+—t+—t+—t+—t+—t+t—t—t—t— Tttt -ttt Tt t—t—t—t—

Association Type: 16 bits
Indicates the type of association being identified. Note that this value is considered when determining
association. The following are values defined in this document.

Value Type
0 Reserved
1 Recovery (R)

Association 1D: 16 bits
A value assigned by the LSP Ingress. When combined with the Association Type and Association Source,
this value uniquely identifies an association.

Association Source: 4 or 16 bytes
An IPv4 or IPv6 address, respectively, that is associated to the node that originated the association.
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3.3.4. Protection Obj M S, P, O-bit DEH

. SEvh
LSP MR EIZF VT D-Plane @ cross-connect Z iR ET 5 E 9 m&rd,
0 : cross-connect i iE
+1: cross-connect FXE L 72\

. PEw bk
LSP OB Pz ~d. BT MIIEEREOFEIZH20OLT, GAHEENRVEY) EHETHD.
0: Bl LSP
1: Tk LSP
o oty h:

LR @ Protection O Ffiii LSP (P=1) 7%, FEEIZHAEDD, #H GEMH) S TWENE I i RT.
0x04 1:N Protection with Extra-Traffic
0x08 1+1 Unidirectional Protection
0x10 1+1 Bi-directional Protection

0: FEEM
1:#EH
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—F429
41. N—T41 VI ERHRE
4.1.1. FEERED-HDHLE
OSPF-TE, GMPLS $E3ED 72 12BN S 2 72 OSPF @ Sub-TLV @ 5 & EEEIEIZBIFR DR Sub-TLV % Ll FIZ/~x 3 [OSPF-TE,
GMPLS-OSPF, SHARABLE-OSPF],

# 4-1
Sub-TLV Type X )
1 1 Link type [OSPF-TE]
5 4 Traffic engineering metric [OSPF-TE]
6 4 Maximum bandwidth [OSPF-TE]
7 4 Maximum reservable bandwidth [OSPF-TE]
8 32 Unreserved bandwidth [OSPF-TE]
11 8 Link Local/Remote Identifiers [GMPLS-OSPF]
14 4 Link Protection Type [GMPLS-OSPF]
15 variable Interface Switching Capability Descriptor [GMPLS-OSPF]
17 variable Shared Risk Link Group [GMPLS-OSPF]
TBD variable Sharable Bandwidth [SHARABLE-OSPF]

% Sub-TLV O— IR T iEZ LT ICRT,

Link type
U > 7 &% A 7 (Point-to-point, Multi-access) % 7 9 [OSPF-TE],

Traffic engineering metric
FI7T7 4y 2z =2T IV TICHNLRLY DA v ThD, BHED OSPF DX Y v 7 #1382
[OSPF-TE],

Maximum bandwidth
DY 7 TARERI A 7 i KR & 3 [OSPF-TE],

Maximum reservable bandwidth
DY T TR e KR & 3 [OSPF-TE],

Unreserved bandwidth
0~ 7 DEERIENL L~V T, ZDY v 7 ORFRIRED #i % £+ [OSPF-TE],

Link Local/Remote Identifiers
Unnumbered LD A o H—T = — A ZFRBIEHR TH 5,
Joroua—iMMile VE— MUORT Z)8dEd 2, 74—~ v &L TIZRT[GMPLS-0OSPF],

0 1 2 3
01234567890123456789012345678901

Link Protection Type
Vrrorusyya AENEHT20ICRMEND, 74—~y &L TICRT[GMPLS-OSPF],

0 1 2 3
01234567890123456789012345678901

.................................
.................................

B—A4 277 > h®D” Protection Cap”ix, LLTIZ7~7 Protection Fjl 4 %7,
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0x01 Extra Traffic
0x02 Unprotected
0x04 Shared

0x08 Dedicated 1:1
0x10 Dedicated 1+1
0x20 Enhanced
0x40 Reserved
0x80 Reserved

Shared Risk Link Group (SRLG)
BEEREIC, 2 OREENEET IO v 7 OB EERBITHDICAVOND, 74—~ v b &L FIZRT[GMPLS-OSPF].,
0 1 2 3
01234567890123456789012345678901

| Shared Risk Link Group Value |

[ |

| Shared Risk Link Group Value |
4-1

Interface Switching Capability Descriptor
A BT 2—ADFR, LSP BRIH AR IR EDIEROILEFICFHH IND, 74—~ v & LUTIZRT[GMPLS-OSPF],
0 1 2 3
01234567890123456789012345678901

| Switching Cap | Encoding | Reserved |
o Max LSP Bandwidth at priority 0 |
o Max LSP Bandwidth at priority 1 |
o ax LSP Bandwidth at priority 2 |
o Max LSP Bandwidth at priority 3 |
o Max LSP Bandwidth at priority 4 |
o Max LSP Bandwidth at priority 5 |
o Max LSP Bandwidth at priority 6 |
o Max LSP Bandwidth at priority 7 |
| Switching Gapabi |ty specific information |
| (variable) |
4-2

Switching capability 75 SONET/SDH D413, S BICLLFIRT 7 4 —/L RNBME N, R/EROFASZ AL S

[GMPLS-OSPF].
0 1 2 3
01234567890123456789012345678901
| Minimum LSP Bandwidth |
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nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
.................................

Sharable Bandwidth
HHFRRHIROILEICHVWLOND, 74—~y b &L TICRT[SHARABLE-OSPF],

001234567891012345678920123456789301
o e 1 Length
e o o we# |
| Sharable bandwidth at priority 0
o Sharable bandwidth at priority 1 |
| Sharable bandvidth at priority 2
o Sharable bandwidth at priority 3 |
| Sharable bandvidth at priority 4
o Sharable bandwidth at priority 5 |
| Sharable bandvidth at priority 6
o Sharable bandwidth at priority 7 |
Rt optional, iFMissen
L |
B SRLG n (Optional, i Wisset) |
44

Forwarding adjacency
FA O JE1E
OSPF TI/A% &35 FA @ Sub-TLV @ 9 5| EERIEIZBEFROIEV Sub-TLV O—f%FI| 5k % UL FIZRd,

Link type
FA @ Link type I%, point-to-pint & 72 A [LSP-HIER],

Traffic engineering metric
FA O Ingress IZRREN2WVEA. A MU v 7 OEIZFA-LSP XAD A Y v 7 16 1 5Vl E S S[LSP-HIER],

Maximum bandwidth
FA O Ingress IZE2EN72VEA . FA OHAROEIL FA-LSP /XA DA FEE S5 [LSP-HIER],

Maximum reservable bandwidth
FA O KK el BEHHISE O I HME L. FA-LSP DR E% E & 115 [LSP-HIER],

Unreserved bandwidth
FA ORTRIFHRO TG IL, FA-LSP DA 5% & & 5 [LSP-HIER],
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Link Local/Remote Identifiers

LSP 2% &4 5 K. LSP ® Ingress 7% 1@ — % /L @ Link ldentifier % %124 . RSVP ® PATH X v & — Y Hh o
LSP_TUNNEL_INTERFACE_ID (2L ¥, /SAH O/ — NZi@E$ %, LSP @ Egress iZ LSP_TUNNEL_INTERFACE_ID 3%
ENDHPATH A v —V%Z(ETH L. FA DU E— MO Link Identifier 2% 0 24 C, J&& T2 RESV A v & —IIC LV i@H
9%, FA H® Link Local/Remote Identifiers |% 50 FIATEY S 72N A E 5 [RFC3477],

Link Protection Type
FADT T 7 va ARERT, FElIL 6 Ha S,

SRLG
FA-LSP /X2 % TER T 5 TE-Link 1D SRLG DEEA D FA @ SRLG & L TJA% &4 H[LSP-HIER],
ZHELINT LSP % FA TIRET 2%/ A D SRLG IZ DWW T, 6 A S,

Interface Switching Capability Descriptor
FA @ Interface Switching Capability Descriptor (%, FA-LSP /SADFRHID Y > 7 OIENRHRE S5, Interface Switching Capability
Descriptor 73 TDM D4, FA-LSP /XA H1 D Minimum LSP Bandwidth ® 5 &, F KD H O FA ICRE SN D,

Sharable Bandwidth

FA O ATHe# L. FA-LSP O AIREH AR E SN S,

R

[Note] FA ®JEMEIZ>NT

Protection type

+  Local/remote link identifier
Interface switching capability
Maximum bandwidth
Maximum reservable bandwidth : (A%
Maximum LSP bandwidth  (Residual bandwidth) : {054
Maximum sharable bandwidth : i DE[ 4
Residual sharable bandwidth : T if D7 4%
Maximum extra bandwidth : Extra 024
Residual extra bandwidth : Extra M#%4%

4.2. EERED-HD FA FAHE
FEEEIE O 7= OIZFIH S b FA 104 OSPF @ Sub-TLV I22oW Tk, “EfLEN/Z LSPIZ oW TIL 6 &%, Extra hJ b v
JITHONWTIX T A B,

43. FAELSPOOER
LSP O " FE(LZITHHE., ZNOHDLSPIZ1IARD FA & LTUAESND, FAIZIEE S L35, FA & LSPIZBT 2B+ % %
4-217R" T,
[Fl— FA %1% 3% LSP (%[F— @ Tunnel ID 231V ¥ TH415H, LSPILLSP-ID IZ L vWikhlsis,
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# 4-2 FA L LSPICBET DB+

JEE s
FA Link local identifier H / — R2MAW I Link identifier
Link remote identifier st 2 — K3V 9 Link identifier
LSP IPv4 Tunnel end point address Egress il Router ID Z{8E T %,
Tunnel ID (Session Obj) RSVP Tty v a r&#illTs7-dicHnd, 22T, &y
YarE FAFRLbDEIET,
Extended Tunnel ID (Session Obj) RSVP Tty a &l do-wicfng, 22T, &y

Yarvek FARRUCbLOEET, By v a riliilE
Ingress-Egress [ CTRRET 572912, Ingress @ Router ID % f§
ELTH LW, @A,

LSP ID (Sender Template Obj X i Filter Spec Obj) tyvay (FA) 75 LSP ##BIT 27DV
R/ — R Ca=—rpflxH0 Y4 Th,

Interface 1D (LSP TUNNEL INTERFACE ID Obj) H ./ — FB L UM/ — R3O T Link identifier % 23#9
LI HWBE NS, Path A v &—121d Ingress / — F34A
VW Lf_%)@f(r Resv A vt — 2% Egress / — R AWV
L7zt O##HT 5, RSVP TR X5 & OSPF T FA %A
59 B BEIZ Link Local/Remote identifier & L CIA5 S5,

Link identifier

FAIXFEERF & 95, WM LSP DA FAITHM / — FRENZEIIRET 5, FA O Link identifier iXZHE4LE 7 — FHIA
BT, BORMIE 725 FA IZOWTIE Local @ Link identifier 23\ 4, BAMRERE 725 FA IZ-OW Tl Remote @
Link identifier Z A9,

45TIX/—RA L/ —RDOMIZZELD LSP R E LicllzR~T, /—FAIL/—FA»PDL/— KD ~DJHMHO FA
FIREL, /—FKDIX/—FD»5H/—KA~DOHRAEODFA ZIRET 5D, /— K AMIO Link identifier 1Z/ — K A 23 A0 H
9 (K 4-5TiE X £93), /— K DHl® Link identifier £/ — K D BFAWHT (K 4-5TlEY &95), /—FAEL/—FKD
X Link identifier @ %2 #& %2 RSVP-TE % F \» T 4T 5 [RFC3473,RFC3477], / — K A X Path A v & — V(T
LSP_TUNNEL_INTERFACE_ID A7V =7 Fa##iL, A/ — KO/ —%—ID % RouterlD 7 1 —/L RIZ, $AVH L7 Link
identifier (Z ZCix X) % Interface ID IZFXE L., #ET 5, /— KDIiZPath A vt —T%ZETDHE, J—FABRBWHL
7= Link identifier 28 X TH 5 Z & 2%k 3 5, W/ — F DX Resv X v —Z LSP_TUNNEL_INTERFACE_ID A7 ¥ =7
FEEHL, B/ — RO/L—%—ID % RouterID 7 + —/L KiZ, AV L7z Link identifier (Z ZCiXY) % Interface ID (Z5%E
L.%ET%, V—FAIZResy A vt —V2ZET5 L, /~ R D 284 L7z Link identifier 28 Y T 2 Z & 23k 2,
ZOEIIZLT/—FA L —FDIZENZENH W LT Link identifier 22545, 2%, /J—FA L/ —FDIE%
NENEFAZRET D, /J—RFAIZ/ —FANLGDHFHOFAZ, /J—FDIZ/ —FKDM»H/—FRKAJFADFA Z, Th%
NIEET D,
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PATH(LSP_TUNNEL_INTERFACE_ID=X),

/—FA®DView Link local identifier Link remote identifier
. ~ \FA(fwd) N .
Link ID=X ® FApudy, Link ID=Y
/—KD®MView Link remote identifier Link local identifier
) RESV(LSP_TUNNEL_INTERFACE_ID=Y)
A B C D

4-5 RSVP (2 X % Link identifier ?AZ#i

Protection type
LSP % FA & L T/AH 7 5B Protection type I3 LSP @ Protection type (PROTECTION Obj @ LSP Flags) {2 & - TR E 5 [E2E],

#< 4-31Z PROTECTION Obj @ LSP Flags & FA @ Protection type OB % 7~ 7,

7% 4-3 LSP ® PROTECTION Obj @ LSP Flags & FA @ Protection type @ BE£%

LSP (PROTECTION Obj ¢ LSP Flags) FA (Protection type)
0x00 Unprotected 0x02 Unprotected
0x01 (Full) Re-routing NA

0x02 1:1 Re-routing without Extra-Traffic 0x04 Shared

TBD 1:1 Re-routing with Extra-Traffic 0x04 Shared

0x04 1:1 Protection with Extra-Traffic 0x08 Dedicated 1:1
0x08 1+1 Unidirectional Protection 0x10 Dedicated 1+1
0x10 1+1 Bi-directional Protection 0x10 Dedicated 1+1

Dedicated 1+1
Dedicated 1+1 DA D FA O JR4EZ M 4-612777,

_FA (Dedicated 1+1)

4-6 Dedicate 1+1 @ FA

Dedicated 1:1
Dedicated 1:1 DA D FA DILEZK 4-7T125R7,
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_FA (Dedicated 1:1)

ExtrabSEvY

4-7 Dedicate 1:1 ® FA

Shared
Shared DA D FA DJEE %X 4-8127~77,

_FA (Shared)

\ HEFESP /
. k
\ . JEERLSP /

4-8 Shared ® FA

Unprotected
Unprotected D54 O FA OJRE K 4-912~T,

_FA (Unprotected)

1EFLSP

4-9 Shared @ FA

SRLG

LSP @ SRLG % LSP #4325 TE U > 7 O S D,

THELLSP & FA £ L TRET DA SRLG 1% FA ZRERLT % LSP LITMSricE v T ohn b,

—#EILLSP % FA & L CLET 584D SRLG 1 LSP @ SRLG % W5,

4-10iZ/ —FA &L/ —FDORIZZEIDOLSP 2 E L. ZN%E FA £ LUAET25E50HITHDH,0 %D LSP @ SRLG
LR35 TE VU > 7 @ SRLG OFEARD{1,2,3}TH D, —FH 1 KD LSP @ SRLG (T3 2 TE U > 7 @ SRLG OFEE D
{456} Thsb, ZNHEFEOTFA L L TEET HHIC, FA O SRLG (I IV L, {100}y 2 EET 5,
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FA (ZEit) .
~A B i

FA®M SRG={100} °
100FBZHL LV HT

LSP 0D SRG={1,2,3}
LSP 100SRG={4 5,6}

4-10 SRLG

[RFC3477] Signalling Unnumbered Links in Resource ReSerVation Protocol -Traffic Engineering (RSVP-TE), 1/03
[RFC3473] Generalized Multi-Protocol Label Switching (GMPLS) Signaling Resource ReserVation Protocol-Traffic Engineering

(RSVP-TE) Extensions, RFC3473, 1/03
[E2E] RSVP-TE Extensions in support of End-to-End GMPLS-based Recovery <

draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03.txt>, 5/03
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5.

(EESSE R

51. YA ML—YavIZBI+2EEEM
1) EEREOLDD AT v

BEENEAELTHE ED L ICFNFEESELINICONTHERS, X 5-LEERED DD AT v L E 1T,

r--- FUFSo=vY
]
! — *YbT—UEE
' — [EEIRH (SF,SDRUA)
' —— JOTHLavRAyFU S NIBRE
]
' BEOHEESXIZaTUR2{E
E FOFHL AV R Y FRERT
! TaForShizhSEvID5EEEIR
: [
+ I I A\ 4 A 4 y y y y >
T DT ‘ T ‘ ‘ T '
L Tc % i =i i
s T i

5-1

PLFIZE AT v 7 OiEM 2k~ 5,

(V7T r=27]
FHAT AMIBNT, TOHIEELZEE L T LSP &K 23535,

[T1 : e 4 5 (detection time)]
WEEZ R 2 £ ToORMMRE, REGHTOBE:  — NiX, 2F v 2V O ATBCREL Lo vy MRV 25 [FEE(SD, SF) %
BT 5,

[T2 : &=—)v N4 7 BF [ (hold-off time)]
EEABMN Lz, — RBEERE Y 0 2204675 £ TORBEH, 7 —% 7 L— 2B 5 TAO LA Y3 EERIEZT
IYE. T2 IXZ D FLoO LA Y TRERIEZITINE 2> hEHIT 2 E#HZ A ~—& L TOREF LR,

[T3 : 5= ZnEEfE] (protection switching operation time)]
TaT v a AL v FEFETTDHIOICHE L 72 DG 5 OiRE & O O LB

[T4: 777 a U REEGIRRE R (protection switching transfer time]
B2TOTRT I a Ay TFEGVERDT-DORH

[T5 : # IH R (recovery time)]
BIHLB S N EEFD, MELEZ TAOBERIEICR D ETORRM, 4/ — FTREINZT 1T 7 v a S ZAOHME
EIRFET D720, HOMLDERSNTVDHTF ¥ FNAD/NRA L —ZAHDONAA M E2FIHT 5,

[Tc : BEEMFBIF (confirmation time)]
Xy MU= EEIAENG SFRSD OB AZTE T35 E TORM : Te=T1+T2

[Tt : $izsmER (transfer time)]
IaTyva ALy TG HE T ECORM : Tt=T3+T4

[Tr : B E1#E 7R (protected traffic restoration time)]
PEEFEAEND T v/ DFERREINE CTORR, Tr=T1+T2+T3+T4+T5=Tc+Tt+T5

FAFTIv IR AN L—ya ryOfs, BEZERET 20— MNERZTORMZLE L T5, 20179 FEMIE, 473
YA ML= a BT FRCL - TR D, NAREROLEEII SR ) — R TA—FT 4 V72797, T3 L T4
DEICYTIEED, —HEERTELEZITI L5 RGE. MEERTL— MEHET 20T, ZOFERERMIT T2 & T3 O
ENGrEEN

ITU-T #)i5 G841 TIE, =7 A NI T v I BHRNTWARVWREDH DL TIZE TS SDH *v NV —27 1287571
T v a VYRR A BLE L TR Y, TN E50ms EED LN TWS, 74 h=v 7 IPXy hT—27 128\, BEfF SONET/
SDH x> hU—J @XM 5 Z LA TET D L, REOURBRIFHZRIETA2LERH LM L,

Tebb, EEFEEIE OO OEREFHZ Tr(f) 21X 50ms) L IRET 5 &, Tr ZRFET ST

T1+T2+T3+T4+T5 = Tr

Bl ST TR B RV,

(2) BEEHH
GMPLS 22> he— T L—r 2 HWEEERBESFRNE LT, UTICRT2o05FNREZL N, "Ry =TIZL Dk
ERHNERTH D2, HlfH ) — REESCAN— R =TI L D EEREAHE 22 WEAREE2EE TS L, GMPLS =2 bt
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— T L= FCEEEZRET I TFERIMLATH L, N— R =TIk 0 EERBITRICE L TiE, 528i2Hoz &,

#H1 : RSVPHello A v —Y &2 HWH R

RSVP Hello 13, B/ — F~DREWEZ BGEET S 2 LN ATRE Td D, K712 RSVP Hello 13/ — R OEEMRHIZAL TH 5.
/= Fidd 2 MBI BEEE 7 — R~ Hello Request %154 %, & LBEEE/ — R T Hello 234> T 272 51, Hello Ack %X
. b LAREMER LT Ack A v =V EZITI D 20> 7238 13(Cisco fEER), b LIFMES72 A v =V &2 ZT WMo 7272
DIX, /— RiEMiE ) — KR F O Licb o LRl 5,
UTD2O0DRENT A =L NdD,
®  Hello 1 > % —/3L(ip rsvp signalling hello refresh interval command)(default 200 X U #(Cisco {1:£%))
® [EH: — FNF v LHIET D ack ORA{F[EIE(ip rsvp signalling hello refresh misses command)(default 4 [A])

HE2 : LMP Hello # & — % Fv % 52 [LMP]

LMP /X LMP Hello Z$¢ 5 @# I fEE A M H T & 2B AR > T\ D, —EHIETF v XA LT 5 L Btk — FE Dz
WelE A HERFT 572 O1Z Hello 7'm b v MR S5, /37 A—F 1%, Config Message TRV B Y S s, /— K3 ConfigAck
AvbE—VEEFIZETDHE. Hello A vy E—VlEEHKET 5, Hello A »E—1% Hellolnterval #2245 &5,
HelloDeadInterval £ TIiZ Hello A v & — % %Z(5 L0 > 7285803, #l#EF v AN Z o0 Uiz L8Rkt 5,

FEERHEIZBE L. UTFTD2 OB ENRTA—ERH 5,
®  Hellolnterval (default 150ms)
®  HelloDeadInterval (default 500ms: %72 < & % Hellolnterval ® 3 f£LL EOEEEL S Z &)

(3) FEFEHTDORFE

RN II A= F Y = 72 X AEEGFTORE (ocalization) 2175 Z L AL TE, LOLARBLE Ry hT—27 DX
278G N X D EEEWMA AR L CELEICHET D ARMENRH D, LMP TIEZE O X 5 REEETEZRET 572012,
ChannelStatus A v E—2 % HWTITA D L 91272 > T %, ChannelStatus A v E— %, BB—F — X2 F ¥ xLEE, LEF—
T pEE, BRTE D V7 REICHEHATE 5,

F—R Y EEERELETR S/ — R(F—4% 70 —0ERTOTFR)IL. LB L T(TRTOEEFT—2 U 70
WA F£ L HT), ChannelStatus A = — % %{F9 5, ChannelStatus # ~ ¥ — % %{5 L7z Bt / — Fi%. ChannelStatus *
v —T%FZ(E LIZZ & &7 ChannelStatusAck A~ — % Tt/ — RIZxt L CEE LARIT AU 5720 (MUST), i/
— NI, (ingress il & &) DEENXIET 5 LSP(S) THEEN R IN D0 E 5 2R 572012, BEEOREEIT &
ITHRETH D, HlziE, B/ — FOAAF v 3L EEI3NENICEESRE SN o258, Bt/ — RIZEEMNE
ERETE 57259, Vol AEMENFESND L, kit / — NiZF ¥ 3 UREE)ER L% 753 ChannelStatus £ » &
— V& TR — FICEETRETH S, (SHOULD) % L ChannelStatus A v — X Tt/ — RTZESNARWR S IE, HE
DF % 3L D71 ChannelStatusRequest A v E—T %% D& TH D, (SHOULD) W27 ABEERFIE SO HIE, AN
YHLLIERAT BT v a VA N L—Y a VRIEEBD DO, VT T e hanEE S ZERHkD,

TE Vo7 DT _RTOT—X Y I NEELESGS, B/ — REIEETE Vo 7NOZNTROT—X ) 7 OFEE%#
T HZEMLIC, TE VU7 EELBITE 5(MAY), 21T 241X, CHANNEL_STATUS A7 ¥ =2 hNIZA V& —
TZxz—AID Z—ObEOTICTE Vo7 ZEL T, ChannelStatus A vt — Y ZHETHZ LICKVEBHMTE 5,

GMPLS#HIf#/—F ChannelStatus Ay t— ChannelStatusAvt—
> é;;«/////"‘\\\\\R3 R4
- -

’ ChannelStatusAc ChannelStatusAc|

My,
N

PXCHEE
5-2 BEFEREIFT OFEE (localization)

(4) BT

GMPLS = b —A 7 L—r a2 fAnicEERM AL LT, UTICRT420FABBZLOND, N— FU=TIZLDHESE
BALEBEZONDN, ATV —Var, AT RAL R OTN Xy NV =7 &FfETHL, GMPLS 2 ho—L 7L
—  ECHEEAZBMT A FEIMNATHD, N— Ry =TIk EFERNFRICE L TE, 523828 Roz &,
FloT— 27 L— R EEL S L7z Protection Switching 81 & 423" 2355 & LT, ITU-T G841 Recommendation £ &),
Notification (N) bit 25 Protection Object I EFE &SN 5, ZHiE. 2> hu—L1 7 L—2r b LLIETF — % 7 L— %1 % Protection
TV T ERRT I TH D,

7501 : RSVP-TE Path Error X v — % 5 5
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AF UL, RSVP-TE @ Path Error A > — 2 EFEEEMEHT 56D TH D, MPLS Fast Reroute(FRR) Cid, Path Error %
PEEEA & LTHEMA LTS, GMPLS IZBW T AR AR A T 5(X 5-388), oF  EFRAIRFIZ, #% Resv Tear
A v —UN B FRICHALS 23, MPLS FRR TixZ O 0|2 Path Error A vt —U % EFICH L. FHtO/SAH(RE) Tl
refresh 2 v & —T%F50, LD/ SRHE(RL)TiL, Path Error 23812 Y )Y BifE% BA4A9 5 (MPLS FRR Tid PLR D& E%
BtA3 5 & HRlc, /SR RL 28 Path Error 252681281 LSP O ik 217> T RWMEER & 72 o T D),

R1 R2 R3 R4

e— = S

When no link protection:

Cont. Cont.

When link protection:

R4 waits for

R . refresh
esv in
place

5-3 Path Error % { f L 7= B8 %0

5.2 : RSVP-TE Notify A vtE=—I% % 53

GMPLS > 7+ VU > 77 m k2L Tk, Notify Message & FESHEREAS AR — h 41TV %, Notify Message 1ZB#: T W ELH
LSP £ / — RIZEHE LSP ORI Z @ TX HHERETH B, Z D Notify Message DILIEIC LY . T 7 g V8 A % fiflkd
57— RICH L, IR REZITH 2 LN TE D, Pk — NITBAT 2 MR 2 U, BEHED Notify A v v— V&2 HHT 5
TEMNTED, Kﬁt@ﬂmabf\?&w%%%%ﬁbfwévﬁfuyﬁfub:wﬂaDLﬂ%ﬁotw FELH N
EWIERETOND, KEE LT, FIZIET7 7 A4 Wi & —oDBEETEL S, EEoEERmD (BT ERD) @mn
MBI 72 5 T2 D m R R E IR A & Tide .,

J7. 3 : OSPF flooding % fv™ 5 HF= (M E =)

OSPF / 1S-1S “CiZ flooding % AV CHIEIE S Z % > bV — 7 2IRIZE LT\ D, 2O LA ¥ 3O flooding D fEFH A%~ —
ALFTHZ LTI, MEERABMTE AL IICRB, BANIC 109F®omwewA%mv\omwmsA Wi S (T T 1y
WAL L TFy U —2 HIZ Flooding 217 9, Opaque LSA THEZEZBM SN/ — Rix, TOREESHIG LIZEERE O
EZELD,

_@ﬁf@ﬂﬁkbf . TODEENSE L DL OEERHREZ ., —[B O flooding BAETEMTE 5 AB8%TFbN5, K

ML L CHRD OSPF (2 7‘6 flooding ZLBRIZE <, il 21X SONET/SDH * v hV—27 THIEIN TS 50ms D717 7 &
a/ﬁﬁiﬁtﬁ@wT EMEDI K E W,

4 - BEEBEEH flooding M E )

—%iZ flooding (A A /'E%‘/%Z%E'Jﬁéﬁé BCHENRFRTHL, LEBRSTTF—F L —3FNLA ¥ T
flooding 2175 Z LIk V., @B ERREEMT A ENAEEL 2D, LITFICEOMELZRT,
@Zﬁ—h?/7ﬁﬁ/—P%@%%%%%ﬁé
@Hello A »&—78 &% FVEEGE & iR 5
(®FaultNotify & FaultNotifyAck &\ 2FEHD A v E—VEHET D
@FaultNotify A »E—IHIziE, BEEHFTOBERLS L O —F VAR S EHNT 5,

CNBHEEEIT, HioEERMOT-DOT e ha L ERE L TCERATIONKETHD, IETF D sub IP =V 7 TIE#E(L
EPOD LMP(Link Management Protocol)72 & D7 b )L ZEHET A L &2 b5, AHR ifiﬁ?f%@ floodlng HERE & PR Jn
WCRHE S B THY | EEL L VW IFEIIH L b0, av br—A T L—r ANV TEBRICHEEZ BT 5 s LT

W, BEMRFEB LR,

X 5-4{Z. flooding Z= MW =fEE@M G XOWMIEE RS, T—F 7L —TRAELEEEX, 7271 —2HNO/— RiC
Tﬁméﬂ ay hr—AF L= lEHENG, 2 hr— LT L—rNOay ha— 71 Z DOREERH % flooding %2 H
WCRy NT—7NIZBHT D, BEBEMNA v E—V2Z T Ro/cary he—AT Lb—rpay be—J 3 EEFRICEY L
TWeR B, T—F T =D/ —ROREET VT 47125, FHiCmy ¥/ — RTIFBHRD L TR~ &2 % 8))
B2 D,
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Fy b T—H EESRT L
RAVAVEIL—y )

avera—LFr—y I

UNI

s F5/1$ 5 |
A_g,. FL—y JOxEEs==1E " 15%ep, bg'
-..-. e N - Y

~-{en aseett . .
=¥ K : //'\\\ /4. N A=Y
U .,

EN: Edge Node HEnms OOF “FaFsvaviRR
OXC: Optical Cross Connect = '7 —4’— /9‘/\7

5-4 flooding % i\ 7z B 1 7 =
PUF o2& @5 o m & pr(ingress, egress, FHfK) ~o € & 7189,

#* 5-1 [EFEEIMOE LD

Ingress {2 i 4N Egress |2 F& 25 @ A0 Wik ) — RiCiEEn 5
J77 1 : Path Error O Ay —TEBRET X Hifk, — N active
T ATRE BT RSVP % i 5
2 : Notify O O A v — VIERN ik, — Ko active
E3 {LIZ RSVP % FiV 5
523 : OSPF $LiE O O O M
J7R.4 : # A flooding O O O E X

L7z oicar ba—r7v—r i AnicEERMICE L TX, e BN EZ N0, RIAICBWTL, IETF
TS ED 5TV % GMPLS Notify A v E—Y 2 HWeRERMEZHWD Z &2 EARE T 5, LUT Notify X v E—TD
FEM AR,

(5) Notify A v t&— % Fv 7= EEE N TIE

6@%%%@

e2e recovery [IZBWTREEBEIIL, HIHEL BT LHG L. MEBMEZTNWT BT 7 v a VAL v F OV BRI EMES 5
G0 2 fMEMNH B, Protection &7 Y= 7 Fd) NE> RO _E&“fﬁ”éﬂmfb\éf/%é}\ Turrva Y fEE ML, LICRE
SNTWDHEEILCP DLDIEHI & 725,

OFEERIO DA (1+1 Unidirectional Protection D54")

1:N Protection with Extra-Traffic, 1+1 Unidirectional Protection 3 /& 1+1 Bi-directional Protection ™54 . Protection 27> =27 k®
NEY MILICEREGETH D ZNUSNOEEIL. N Ey MI0ICERE LRTIER 5720,

NEY M1 ThHHEEIT fﬂamﬁ’ﬁl OED7E!7‘7/5/X4’ v F & MU AL,

X 5-5128\WT/— K1 —/— K 4[IZ 1+1 Unidirectional Protection ®ELH LSPO, i LSPL 5% /E L. / — 2 ThEEN3
ébﬁﬁuxﬁmsﬂ®/~k4'fL$O@ EERHEL, EF2bT b v 7 28t LT % LSPL il v #x b b,
Unidirectional D34 1%. Z OFEIZ T Z L AMSLICEIENTh S,

TaFyvarvAl yFOYY %, FEE LSPO 2%t L PathErr 2 v t&— &4 pT 2 HEE, RROR_SPEC A7 Y =2 h®
Path_State_Removed 7 7 7 & E L 72\, (RECOMMEND)

TuT e AL yTFRET L, PathErr A vt —U2%(F L725EG, LSPL TIX O By & 1IZRRE L Protecting  LSP 2%
WH NIy 7 EEELTCVWSEEE LHT, (SHOULD) LSPO Tik ADMIN_STATUS 7 V=7 PO AE Y FEHELTHE
AN
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/-+6 /-F5
//ﬁl,sm(%ﬁ%)

Protection
switching

:

= 1¥P_o(fﬁﬁa)
: >  User Traffic
J—F2 /J—F3
1+1 Unidirectional Protection
5-5 1+1 Unidirectional Protection
N1 N2 N6 N3 N5 N4
Path(P=0,S=0) _ e
LSPO > Path(P=0,5=0) Path(P=0,S=0) _
Path(P=1,5=0) | _ 1 e
LSP1 > Path(P=1.5%0) | | path(p=1,5=0)
| EERETOTIIIY
PathEr(wo Path ALY FEYVEZ
PathErr(wo Path — e D0 AR LSPO
PathErr(wo Path_ [« = State_Removed flag)
$tatc_Removed 1dg) State_ Removed flag)
Path(P=1,5=0,041) 1 e =
LSP1 > Pat(P=1.S20.0=1) .| path(p=1,5=0,0=1)
Path(P=0,S=0)(Af1) A (AL
LSPO > Path(P=0,S=0)(AY)  |path(P=0,5=0)(A=1)

5-6 1+1 Unidirectional Protection > —7% > A [X

OFu7rrvar ALy FHilH%EES 46 (1+1 Bidirectional Protection M354)

1.Egress / — R238LH LSPO D[ (CUEELH LSPO D5 B 1ERES 1) % # HH i3, <upstream/downstream session list>PN1Z SESSION
%% 7 (IF_ID) _ERROR_SPEC 47 ¥ =2 hPNIZH L\ error code/sub-code “Notify Error/LSP Locally Failed” % & ¢ Notify £ v &
—VEZELIEE, TN LSP OZELZBM (FuT s v a AL v FPE) LadhiZebiw, (MUST) Bih, fEE
it L= 2 — R CRSE 2@ 5854, <upstream/downstream session list>PN(Z SESSION %% 7 (IF_ID) _ERROR_SPEC #
7Y =7 RNIZHT LU error code/sub-code “Notify Error/LSP Locally Failed” % & e Notify A vt — & A/ LT UER 5720,

Notify 2 v —2%(ET 5 ) — NEFR—FEEICH LIEEO Notify A vt —VaZETHARHLZ L L0, BEERIED
LSP % iRi#it4 Notify X v &— Y OFiE & k7 5 728 Notify A v &=— PN d<sender descriptor>3id<flow descriptor>% % %
DL D,

Turrvar A v FEVEZ BT — RIZEM LSPO NEETH D Z & &7 #H LU error code/sub-code “Notify
Error/LSP Failed”(Switchover Request) % £5%, MESSAGE_ID 47 Y =7 k#&Te Notify A v B— V2K S ) — RIZEHTE
HIFETRES 2T 5720, AR Notify 2 v E— IR EHIZA v B— Y OMEBO KRG 2 TR T % 72512 MESSAGE_ID 4~
=7 MAIZ ACK_Desired 7 7 7 & 5% E L CREL 2T U2 720y,

A (Switchover Request) Notify #* v — 13 IF_ID ERROR_SPEC A7 ¥ =7 M & L CTHEE Y o 7 LS RO T2
HDHZENEKRD, (MAY) Z o4, Notify A ¥ — 0 ERROT_SPEC 47 ¥ =72 hMI IF_ID ERROR_SPEC 47 ¥ =7 M
BEHZ 5N 570, PathErr/ResvErr A vt —UTHEDL Z ENTE D,

2. (Switchover request)Notify # v =— %5 LIcfA, DO K/ — NI T LSP 2 bLZE &M LA TR b,
(MUST)
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A R/ —RiFfho=r K/ — RF~MESSAGE_ID #7 Y= 7 & (Switchover Request) Notify £ vt — 2 %SGR D 7=
® D MESSAGE_ID_ACK # 7Y =7 | & & te(Switchover response)Notify # v & — U & EHETE 5 HIETELRITIER LRV,
(Switchover response) Notify A »v & —3 13 IF_ID ERROR_SPEC 47 V=7 M &fiiH LIEE Y v 7 CHMEEFEHOME] 7% 6 -
THRV, (MAY)
(Switchover response)Notify 2 v — V% EHR, =2 K/ — RIZZOZE MR T 270D K/ — F~Ack A vE—U%
ELRFUTR B0, (MUST)

/—+6 /-F5

Protection
switching

LSP1(F i)

e
:

J-h1 LSPO(3R FH)

User Traffic

J-F3
1+1 Bi-directional Protection
5-7 1+1 Bi-directional Protection

N1 N2 N6 N3 N5 N4
LSPO
Notify(Notify Errof/LSP Locally Failed) | [EE&H&TOTH a3y
Y RMYFEIVE R
Notify(Notify Error/LSP Failed”(Switchpver Request), AQK Desired)
JoToiay
AL FEE

Notify(Switrchjovér response)

v

Notify(Ack| of Siwtchover resporse

5-8 1+1 Bi-directional Protection < —/ > &A[X

]/ — R GMPLS RSVP-TE v 7V U TR & F o6, BEH LT 54/ — RIX LSP DIFSRK RO 86 5
WL 7 ICERE Notify XA vE—U%ERT 2000 Livev, (MAY) Tz, 26O LSP /&L TW\WD (F—Z 7 L—rh
b LSP EEAMIHT 2000 LR) /2 — NI ERRFIEOMEV R LEZ STZOEL BRMIT 270D A =X L0, FLE
v ¥ 3 AZEHR LTS Notify A v —VDOFEIEA 1 = X LA ORMERHFIN D, S BT, BEE LSP T2\ T PathErr A v & —
Y OERKIIZ ERROR_SPEC A7 Y= 7 k@ Path_State Removed 7 7 7 %% € L 72\, (RECOMMENDED)

TaT v a AL yFRET L(AT v 7 2), PathErr 2 vt — V2% E%, GEEELLNLZELTWVDHMLSP & [k
DN PRI LSPL 1% O-bit ZiRE L T 7 U 7/ LigithiEz 5720y, (SHOULD) B EH LSPO i ADMIN_STATUS
FT 2 PO ADItEHREL T 7TV 7L TH I, (MAY)

NEY FRBREESNTWDEHE, = R—x > FTO Switchover request/response [ > b o — /L7 L— DR THA S, T

— T L= ~DT I ari )AL,

(5-2) RSN AF 7Y =7 FRFC3473]
(5-2-1) Notify Request Objects
Notify Request 7Y =7 hiX, Path 5\ X Resv A v —T DO TEIEN S, Notify Request 7 7 A& 51% 195 TH D
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(11bbbbbb ™), Notify Request 7 4 —=< » M :

IPv4 Notify Request Object
0 1 2 3
01234567890123456789012345678901

Length | Class-Num (1) | C-Type (1)

T T O R S O S T S S Y O SO RO SO SO SO RO
r—t—+t—+—+t—+—+—+—+—+— Tttt t+—t—t—t—t— Tttt -ttt Tttt t—t—t—Tt—T

IPv4 Notify Node Address

IPv4 Notify Node Address: 32 bits

FFE/ = F7 FLRE, 2T —RA v bE—UEART I, BASNDHINE /) —FDOIPT RLREZRT,
IPv6 Notify Request Object

0 1 2 3
01234567890123456789012345678901

T T O O O SO O AU SO SO SO SO N
r—t—t+t—t+t—t—t—t— Tttt -ttt t—t—t—t— Tttt

| Length | Class—Num (2) | C-Type (2) |

S O A TR TR RO R
r—t—t—t—t—t—1

IPv6 Notify Node Address: 16 bytes
FR/—F7 FLRE, 257 —RA b=V ERT DRI, BHMShDRE/—FDIPT RLRAZRT,

H LA =V EEO Notify Request A7 Y =7 F &2 EATWEREL IKPIOA TV =7 hOBHRNEKRERD, 751 @ Notify
Request 47 ¥ = 7 MIMF SN 5 0L HNT(MAY), & &5 & TE/2 (SHOULD NOT),

Notify_Request 7'~ =7 ME, LSP EENBMIALDLNE ) — ROT FLREZRT729HIZ Path &5V ML Resv A v E—
DOFIHFFAZIN D23 LIz, aEncfithiz X 51, @ BRGmE O FRG RO G bERIN D08 Lt k
TRSF A ~DENE, %fI5d 5 Path A v &—OHZ Notify Request A7 Y =7 hE&D D Z LICKVREND, FiRGHE~D
WAL, ST 5 Resv A v E— D HIZ Notify Request A7V =27 b a2EHLHZ EICE W REND,

Notify Request =7 V=7 h&ZEATNWDE A v —T%%F L1/ — R w35 A7 — h7'a » 7 O Notify Node 7
RLAZANTFTRETHDH, (SHOULD) & L/ — FA@l / — R22 6, ZAULEH 135 Path & 5\ T Resv A v &—
T OHIZ Notify Request 72 =7 hEEHHIXTh D, (SHOULD) HJ1S45 Notify Node 7 FL &A%, m—H KR &~
WZEDT vy 7 TF—hanb0b L2, (MAY)

Notify_Request 47 ¥ =7 "R EEND Z LiF, Notify A v —UNERESND 2 L ERIELAR N LITHEER,

(5-2-2) Notify A v t&—

Notify A v t—1F, LSPIZRT 54 N0 F&BEETIIARW ) — ROWET 570D A = X L& 4%, Notify A vt
—JIdi@% ., Notify Request A v — VN2 E SN2 H% TORERSND, Notify A vt—I0d, B EFRAD 50 F M
CBEE L TS/ — RSO/ — NIZZETTEMTE D 2 & KRB A D =X L THL Z L BPBICERS TN D
T —AvtE—U(2F D, PathErr XX ResvErr 2 vt —) L1372 %, Notify A v E—VIEEFEO=T — A v —VEESX
#1272\, Notify 2 v tE—0E, BLFOWT o J73E Tk B L5 (a) [RFC2205]7 1> ResvConf 4LEE & [A] U X 5 12, non-target
/— Rid target / — RIZk32 Notify A v B—VHHIZT7 4V — R 272 THEFIZEGND; (b) target IP 7 LA LU
destination 7 KL AZFFOH LW IP ~y X TH T/ ENTEDLND, PTUVAI v v a U AD=ANIELT, AOBRH
THTIEZRW Notify 2 v E—T %525 L2/ — Rid, target IZAIT TA v E—VEEFELRNTT 4V — KT 5,

Notify A > E—YDEEMEOH HELEEZ YA — M 57DI2, Notify A v E—VOZEEMHERT H72DD Ack A vE—Y
[RFC2961]23FIH &b, EfEAMEDH D RSVP 2 v — VELEIZEE T 5 7EiL, [RFC29611% &M,

MR R

Notify # »E—1%, —fRIREMA v£—Th D, IPdestination 7 KL 23, BRENTZ%ZE/—ROIPT FLAIZE
v F&RD, Notify A v 2—JEIN—FT F7— A7 a VEBLTELND, —20D Notify A v¥— 1%, Bt & TR
DENENDOV A MINTcEy v a vk bbIZELNLIBEMEZATNDLDE LR,

Notify 2 vE—UiX, Ay EB—U A7 21 THDH, Notify A vE— D7 4 —~<v MILLTOEEBY TH5:
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<Notify message>::= <Common Header> [INTEGRITY>]
[ [KMESSAGE_ID_ACK> | <MESSAGE_ID_NACK>]...]
[ <MESSAGE_ID> ]
<ERROR_SPEC> <notify session list>

<notify session list>::= [ <notify session list> ]
<upstream notify session> |
<downstream notify session>

<upstream notify session>::= <SESSION> [ <ADMIN_STATUS> ]
[<POLICY_DATA>..]]
<sender descriptor>

<downstream notify session> ::= <SESSION> [<POLICY_DATA>...]
<flow descriptor list>

ERROR_SPEC A7 V=7 MITT—%2RLTEY, =7 —4RH L/ — FbHWIEEL o7 ) v 70 Thdho IP T
va%ﬁhfwéommmﬁ%C®E%ﬁmmﬂ%ﬁ@%oMB&@&D&U%@T%%79:7H1[WQ%H@$
TEZRENTEY, V7LbyialZ 7 arBDIR—rERTHWSEXITHAENS,
® FiH

Notify A v —1%, &b —fRAJICIE PathErr 3 5T ResvErr A v v —Y 04 E Y 4527 —% Lz, — KT
R SHILD, b L PathErr A vt —UMR ARSI NG T 5 Path A »&2—OHC Notification Request 47 ¥ = 7 F R &
TV b, SN TV — RIZsE Tz Notify A v E—UNAER SN D ~N& THSH(SHOULD), & L ResvErmr # vt —IUM0
RSN THIGT 5 Resv A v & — O H1C Notification Request 7 ¥ =7 MB3ZEIN TV b, ik TWz/ — RiZ
%6C 7z Notify 2 B — U BNAEMRIILDRE THSH(SHOULD), milZfitii/z L 512, — 20T —»3 kit & TiiFm O 512w
F 72 Notify 2 v &—U%ARKT 5006 Lz, Notify A v &—135#ET) 7 Notify Request 47 ¥ = 7 R REZ(E S TWhen
BRIZIZAERR SN T2 5722 ) (MUST NOT),

Notify # »&— % EK T 58E, /— FIZFE U Notify / — RIZH L TELNDBMERA L LS LRI, —D2D Notify # »
T —YOHIZIF L ERROR SPEC ZdA L &L H LR D, EOFMBKESND ZENTEX 0%/ — FOVHEIT 2 FEIZT
A TIVRAT = a MllFTHD, ATV ALT =2 alFARNY b, ZATR=2DED, HBHWVITTDMOT Fo—
FEHANDEHE LV, b Lé?4-w<—zo>77"m~%é)}: D5, ATV AT =y a X ENTE T OB OEMMBFEES
ENLONE2—YRHRET DI EEARIZTRETHSH(SHOULD), ¥ A ~_X—ADT T u—FbtdlEx T74VED
"notification interval" 1ms 23Ff & % 2& T3 5(SHOULD), Notify A vt —1%, [RFC2961]D H CER S iz EHEMED H
DA E—VEEA N = AL EFH L TEREIND & THDH(SHOULD), Notify £ vt—V %55 L7zH4E. Notify / — K
WEXHET 5 Ack A v E—Y % %D & THD, (SHOULD)

52. FAToavicEtAEEEM

FEEwMICE L, T—4% 7L — 2Bk &7z Protection Switching B8 2 #4284 (Fl & LT, ITU-T G841
Recommendation Z:Ff), Notification (N) bit 73 Protection Object IZEFK S DH, T, a2 hr— AT L —r 4 LET —#
7 l/~/%:jl\ﬁ’%i> Protectlon ITFIV T ERT DI TH D,

ZOMTEEILT—F T L= TOREBRMICEAL ThR5, 7r7 7 va VAL Thay br— L7 L— 1 TORER
HPMERTE Zﬁ)\ ay hr— T L — TOREBMCE L TX, 51852 Roz &,
I LA P (OTN)IZ I 1T 2 B @ A 5 X [G.709]

[X] 5-5{Z OTN @ L o YH§&E &R,
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Client
o]  obuk  [FEC

OCh Payload Unit (OPUK)

OCh Data Unit (ODUKk)

OCh Transport Unit (OTUK)

Optical Channel (OCh)

Optical Channel Carrier (OCC)
Optical Multiplex Section
Optical Transmission Section

OTM Overhead Signal

Optical Supervisory Channel
Optical Transport Module

Optical Physical Section

STM-N
ODUk

[
Ch, OTUK
-

T

OCh, OTW

Client

LT Line Terminal w/ optical channel multiplexing
OCADM Optical Channel Add/Drop Multiplexer

ODXC ODU Cross-Connect

3R O/E/O w/ ificati ping & Retiming and
R Repeater

5-5 OTN O LA Y&

5-612 OTN A v Ty AMEEERT, BRI T LA Y0 B LA Y ~L AT FH U AEEME ST <,
OTN TIXEE SO Fm & [ U mICEE 2w+ 5 2 & % FDI(Forward Defect Indication) / AIS(Alarm Indication Signal) & S 9.
Kz fL2 &5 D & 912 OMS-OCh ~D&EfEH % FDI, Ll LD LA Y% AIS LIES, X 5IZ FDIIZiX FDI-P & FDI-O
(253D %, OMSN-FDI-P 1%, Payload OIRREZ VW CREE 2 @53 5 5T, OMSNn-FDI-O |% OMS @ Overhead % i\ Ch&
Er BT 55 TH S, PMI(Payload Missing Indication)id, OMS @ L To Y — A28 T, OCCp(OCC with full functionality
Payload)IZfZ MR B HFENTWRWNWI EEZRT DI TMICESNDEETH D, 2FY FTRD/ — FIXZDPMIEE%E R
HZLICEoTCRROBEEZMD I ENTED, AISITWVDIFESNUEEZTT) LA Y TOREEBMTHY, OTUKLLED LA
Y COEEREAAE TH 5, ODUK 725 EAL~TE L A ¥ (SONET/SDH, ATM, MPLS 72 K)~A T F L ZE BN A v X — T —
X TEINTNL,

AIS/FDI at
clients
) AIS at
aQ [4)
o " ODUk
3 gl AIS at
© OTUK
o) O _ |O_ |O_ |O_ |eeesswsssssmineans o_ |0 _
RN (724 [© 54 [0 [OFs T °E.% och
g g # g4 B sl gl | FDIPMI at
o} OMSn
g P! OMSn
3 PMI at
- oTSn
FDI: Forward Defect Indication - Overhead PMI: Payload Missing Indication

5-6 OTN % > 7+ A5 5 (R J7 %)
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©
= H (] 0 ] E
E rod & a - =z RDI/REI at
Y v = v | Clients
X o eccccee-
2 ODUK-BDI | BDI/BEI at
O ODUK-BEl y ODUK
ISR , OTUK
2 OTUK-BDI |
O OTUK-BEl y
) O Q O ©O | ssssssssssssssnaas (S) O
5 ° |© |© |° © |° och
§ """"" (]
= OMSn-BDI-P
) OMSE-BDI-O‘ OMSn BDI at
()
RN oTSn
? OTSn-BDI-P ¢ oTS
= OTSrT—BDI-Ov ! OMSn

5-7 OTN A 7 F > AE5(th 78 50)

KL AFXYTIDALTF U RAEZERNTY AT 275861, Och LA YOEEEZ MU F—IZ U AU EEEIT O, K
LA ¥ (ODUK L FNCIRET % &, MEEIRAEROFTTEEIEIC OCh LA ¥ TORF @A XiE ODUk Lo ¥ DS T ODU
k —AIS & L CTREE@MAITHhIL, mio ODK k #5458 T ingress / — R~OH%IFEMMA 72 SND, ZHIZ0DUk BHESE
L TWAZ Y R— RCRTIENTELEDTH D,

(2 "Ry =TIZLDEERD - EEBMOE LD
SONET/SDH ([ZBA LTI ITU-T &% G783 &Moo = &, MPLS (2B LTI ITU-T &% Y.1711/Y.1720 220 = &, Lk
WA= FRELTORICE LD D,
# 52 N—RUy=TIZLDEERN - waT

F—N~y KA ¥ e T A Wi s %0 i3
OTS Layer
OMS Layer S G.709
OCh Layer

v varsFdF—n"~y KD
SONET RS Section ALA2(7 L— AR, BIGEY

BER) TR AT RE

v varF—n"~y KD g A— NNy KD G.783
SONET MS Section B2(# V Bifl). LOS(Loss of | KI, K2 /5o kCil, {350

Signal) THE AT HE EEEHLOFLRITK L TE

TS T BTN D,

SRAF =N~y RO NCEBE | SAF—~y RO K3K4 T

SONET Path layer i81), B3V Beifl) TR T e RIS, GL TR BT
25
MPLS OAM /3% v k% fif Jf 7] MPLS OAM /X% |k % fif Ff AT Y.1711/Y.1720
MPLS A, Connectivity Verification i BE, FDI, BDI Z$57E W HE,

BIEEW®ETF = v 7 A8,

MEF *° ITU-T {28\ T, Mac MEF <2 ITU-T {238\ T, Mac
Ethernet L~UL OAM DTS BRA L ~UL OAM DTN B A

(3) LMP-WDM[RFC4209] % JH v /- OLS(Optical Line System) & o> 2 8 %0

LMP-WDM TIFEHED LMP ZEE L, / — F—OLSMITLMP ZELE5Z LICL Y, LMP OffEzFHTE 5L 1L
72bDThHDH(K 5-858), OLS &%, WDM D L 5 72 e R 1644 R, SONET/SDH = Ether R — F & Fi o, D Z L 24657,
F7eEEE & LCiX, LMP & [FEIERIZ, Control channel management, Link property correlation, Link verification, Fault management ¢
4 DD B D,
LMP-WDM Ti%, LinkSummary O#EL LT, By b= Z —FOFMl, OLS TRBEIZ T mT 7 v a BN FR— I TH5H
E9M, h—=FNANRNUERER /) — L OLS ORI TRV Y NA[EETH 5, F7- Fault management DFERE L LT, BEHEMR
HiL (ZEEE, FEEEM S LMP EFRRICITZ A L 912> T3, F£7- ChannelStatus # v E— &M L, BEEL 23 F
DIEBIZIBEINT B Z ENARETH B,
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HEkDLMP

TEY>Y TEVYY :
OXC1 OoLs1 OoLs2 OXC2

PRERLMP HRERLMP

5-8 #LIE LMP €7 /L

BN

[G.808.1] ITU-T Draft Recommendation G.808.1, “GENERIC PROTECTION SWITCHING - LINEAR TRAIL AND SUBNETWORK
PROTECTION”
[RFC4204] RFC4204, “Link Management Protocol (LMP)”, October 2005.
[RFC3473] RFC3473, “Generalized Multi-Protocol Label Switching (GMPLS) Signaling Resource ReserVation Protocol-Traffic
Engineering (RSVP-TE) Extensions”, January 2003.
[G.709] ITU-T Recommendation G.709

[RFC4209] RFC4209, “Link Management Protocol (LMP) for Dense Wavelength Division Multiplexing (DWDM) Optical Line
Systems”, , October 2005.
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6.

V=T T&TF) T 0EERE

6.1. HEREBIE
LSP ® —HE ki Ingress & Egress D/ — REIZ 2 KD LSP R ET H I LIZKVFEBRT L, ZDEE, 2RKDLSPE0FK L 1
RLEMEZ L LT D,
0RBLUNLRDLSP DENZENOKEIEIL Ingress / — RICBWTEHEA TS, KT+ T v 7o P=7T ) 5 —F_—
A (TED) #HWTHET S, TED IZL—T 4778 b 2L OSPFIC L W IEESNLS FA D DIER SR D,

Ingress / — RICBWTCRHE SNZ 0% E 152D LSP OREHEIL, Ingress / — RV 77V 77 v ha)L RSVP & HWT 0%
L 1RO LSP Z%ET HBRIZ, Path A vy E— 0 ERO IS D, 058 & 1R D LSP NEEITRE SN /-#EEKIL RRO &
AnTEand,

LSP # 3% E T DRI LSP 2@ Bk / — R TIIMBER Y Y —ZADFEITHI) @ F / — FEOTE Y > 7DV v —RIRGE
NETDE, TEV U ZIFFA L LTOSPF ZHWTHLEEEIND, 20 &REEINRD FAIZE, TORETOTE Y 7
DR ER SN D,

BESNTZLSPZOHLDOE FA L L TCOSPFIZEVILET A ENAETH D, RESNIZLSP Z FA L LTA%ET252 LT
BHPEE D LSP DV—F ¢ I RAREL 0 D,

B ORI

0 RBLNLRD LSP DFNFNORIEIL Ingress / — RICBWTERT S, BT T v 7o P=7 ) v IF—F_—
Z (TED) %MW TEE T %, TED I% GMPLS #:9E & 7172 OSPF-TE[GMPLS-OSPFIIZ L W ILE S5 FA MO &5, 0
FELVLRDLSP OZNENORKITHE T SRLG-Disjoint (2725 K 9 IZEHHE T2 Z L L A[EETH Y . F£7- Shared mesh V
AR u—ya YOI, THEIEORE LEBEEESE L CHET A ZELAMETH D, TN ED LSP O3y
27y FITEIN B THENL AT 572D PRIMARY PATHROUTE 47 Y =27 & HWA[EZE], DA T V=2 MIBA
® LSP ﬁ)@ﬂ'réfxﬁﬂrﬁé&% ERT-OIZHVDNS,

6.2. YIFU2y
Ingress / — RIZBWTEHE I 0K & 1RO LSP OFREEIX, Ingress / — K723 GMPLS JLiE & #v7= RSVP-TE[RFC3473]v 7

FUV T FIEEZHNTORE 1RO LSP 3% ET HBC, Path A v E— 0 ERO IZH#H &1 H[RFC3209], ERO IZ#H#i S h
RIS TORE LRDLSP BRESND, 0% & 17D LSP BEFIZHETE SNTREEIZRRO # W TIRE SN D,
Ingress / — R73 Path A v & —Y D RROICHZD IP 7 R L AEEHEH LEET 5, ®F ./ — F28 RRO 23 &# &7z Path A
vt —UHRZETHEADDIPT FLAZNER RRO 2 X v 7 O LIZHER LR SRDE v F~EET 5, ZDXHIZRRO N
S PATH # v & — V13 Egress / — K& TR 55, Egress / — K73 RRO 23 #5fi S 7z Path 2 v — %% (ET 5
& RESV A vt —UIZ RRO ###; LT Path A v — LI FHANICEET D, ZD& X Egress / — RIX RESV A vt —
PORROICHLDIP T KL AZEH LIEET D,

6.3. VY—RADEE
LSP Z %4 A BRI LSP N BT 5k /) — FTIIMERY VY —ADTFREIT), &F /) — REBE/ — FBOTEV 7 0
VI)—R2EFKT D, ZTOEDTEV 7DV Y —ADRENENT S, TEV 70DV Y —RRENENTLE TEY
IZFA & Lfﬁfﬁiéhéo TOLEIRESNDFAILIZ., FOHETOTE U 7 DEHENEHEINS, TEV 270D Y
— ZRENEALT DN FA BIRET D & OSPF O/ v hBENE L R 5720 FA ZIRET HHEEITHIE e Th b & T
bbb, T, VY— 7%7& EDEER % TCIT FA DIREEITH & Th B,

6.4. FAELTOEE
RESNIZLSP Db D% FA &L LTLETHZ LN AEETH S, FA IX GMPLS §L8E S 72 OSPF-TE[GMPLS-OSPF]IZ
IRESND,

[GMPLS-OSPF] OSPF Extensions in Support of Generalized MPLS <draft-ietf-ccamp-ospf-gmpls-extensions-09.txt>, 12/02

[RFC3473] Generalized Multi-Protocol Label Switching (GMPLS) Signaling Resource ReserVation Protocol-Traffic Engineering
(RSVP-TE) Extensions, RFC3473, 1/03

[RFC3209] RSVP-TE: Extensions to RSVP for LSP Tunnels, RFC3209, 12/01

[E2E] RSVP-TE Extensions in support of End-to-End GMPLS-based Recovery <
draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03.txt>, 5/03
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7. Extra b3 EwWYLSP

ANA TiE, [E2E] T2 S M7z shared mesh restoration D5 & §k3E L T, shared mesh restoration (Z3# H 92 extra traffic D72
DLSPREXET D, ZDLSP % extralSP LIS Z L &35, F7=, 1:1 protection (i 7~ % extra traffic (IZ DWW T HER &
MEEERT 5,

7.1. extratraffic DEH
ZNZ IO Protection type (2331 5 extra traffic & LSP, UV YV —2FHEOBREZ EF*KT D,
7.1.1. shared mesh restoration
[E2E] CiE % & 417z shared mesh restoration (233 "Ci, extra traffic (X4 K — ks LCE &7, T LSP IZEIV X4 T b/ ikiL,
FEENEVCIRECIE, WTNO N T 7 4 v 7 bIEEL TWARVWRERAOREBICSH D, RIATIE, Xy hTV—27DY Y —2% X
Y BRI % 725, shared mesh restoration (23 A4~ % extra traffic 7= D LSP RELXIRRTH. Z D7D 7 F 1 o FiHkE
25, [E2ENC—EBIC I S 17z

AJ7E T D extra traffic (X, 1:1 protection D X 512, FFED i LSP & [Fl— D/ — ks Th 2 LE TR, EEDO, EEO T
LSP (2| v 24T 5 N7 Hilk % i - C extra traffic 235 LSP (K IA T, extra LSP L T D)DHEEMLE LT 5, 7-11%,
extraLSP OB TH D, Q. @i, D T 7 4 v 7 ZARET D200 1 OB LSP & Fi LSP TH 5. @8 L U@DiZ, extra LSP
Th., FNEFNRR D extra traffic ZHE L TV 5, @D extralSPiE, /— FE-FBD VU 7B\ T, Fifi LSPOIZEI D 24
THOhemla AL T b, @D extra LSPIX, /— RF-GRID YU 7128\ T, T LSPOIZHIV M T ootk a i L

TW3,
DIFALSP#IW &S
00—
\ /
N D

\ /
A — \ /
\ /
@7X @ExtraLsP#2 \ “/ / @ExtraLSP #3 X 4@
________ /
p— - .> p—
W
@F#LSP#1p )\

7-1  shared mesh restoration (2331 % extra LSP

7-21%, 7-1LZB 0 2 OFEH LSP#iw), @(F 1 LSP#1p). G(Extra LSP #2)? cross-connect AEZTLTND,

e
i
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normal traffic

extra traffic

< Lfi>

L (Normal Traffic) = Tiii(Normal Traffic) = Extra Traffic

(%) M, ZOMoO T RV OFBHIZN 4.1.83 O<AB>E SO Z &

7-2  shared mesh restoration {23317 % extra LSP ¢ cross-connect 5% &

extra LSP (%, fEE O T LSP IZHI 0 Y THNICHIRE L ITREHAORIRAHEH T 5, T7bb, KM H oA (unreserved
bandwidth)iZ, extra LSP {2V M TRIEETH YV . TAHIZEI Y 24 T o7z (protecting bandwidth)i, extra LSP (2% v 4 T Al fE
Th b,

extra LSP (%, [E2EJ\iCH-3&, i LSP X ¥ priority DK\ LSP & L CHEBLT 5 Z MR ARETH S, protecting bandwidth D3
WHE2ENZHE S . T 72 B, T LSP @ (holding) priority & ¥ {V > holding priority @ LSP {25} LTI, protecting bandwidth 733
BCHEETH D.

728, . 1:1 protection O T LSP (21X T o=l a2 5 = LixTE 220,

7.1.2.1:1 protection with extra traffic

extra traffic 1Z. $FED T LSP LR U/— k., U Y — AW 24 L Tzt s b,

extra traffic D72 D 7>V T v—T 4 U TIIATHIR,

xxx (%, extra traffic, BLAH LSP, T LSP @ cross-connect IRiE% 7~ §, extratraffic DA O AR — b, HOKR— NI, o5’
Ta CRESI NS normal traffic D AR, HAR— R EIZER D, extra traffic D7D 7 F U I THRWZD, ingress
/ — KX, egress / — RiZ extratraffic OH O OR— M EFET D 2 N TE 7272V  extratraffic D FENELND, Z D728,
Fifi LSP % protection type = extra traffic & L7 FA-LSP & L CIL& 9 ARIAHEREZ HR5,

Signaling

LSR

7-3  1:1 protection (Z331F % extra traffic @ cross-connect 7% &

72. V9FILT
7.2.1.shared mesh restoration
extra traffic ZJ#E.5 LSP Z X &% %, SESSION. SENDER_TEMPLATE D%, WO, P LSP & HEREHROME TH
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D, HEINDLSPIL, ML L7 LSP TH 5D,

[E2EJiZ 3D % extra LSP 1%, T LSP &L U priority DKW LSP & LTRET 5., 9725, extra LSP @ holding priority %, T
fii LSP @ holding priority & ¥ {K\ > priority(fi & L CIEREW)TY 7+ U 795, 7238, setup priority (X, T LSP @ holding
priority LLF CRIF UL 5720 (Z 5 TRIFIUE, T LSP B3EIiSnCLE D).

ZOW, VI FU T OKME ) — RTIE, T LSP I2E]X4 T /- protecting bandwidth % extra LSP (ZEX4 T2 Z L 3k 5.

7.2.2.1:1 protection with extra traffic
T Y T TOR, T LSP 2% L2 T, LSP O / — Ri, T LSP LI extra traffic #¥524/%153 25 2
LM TED,

73. —=Ta2Y
7.3.1.shared mesh restoration
[E2ENIC S %, i LSP (2|24 C 7= protecting bandwidth iX, priority O ExEk & L C extra LSP IZEYS CRIBETH Y, I
"RETHDH. TR H, T LSP @ holding priority £ VKV (& L-CTIERE W) priority OH8iE, T LSP 232 LT H 3
U7y, i LSP Fesziix, % o holding priority & 7 U priority OHHEO LB C B, (FRLS D priority 1ZEFE 22 LD E
F )Unreserved bandwidth, Max LSP bandwidth 2358 &40 5

7.3.2. 1.1 protection with extra traffic
extra traffic |25 F FIREZR IR D IR 5 13T 72w,
T LSP % TE link & L CT/AE T 5H(FA-LSP &7 %)EEI. protection type 13 "extra traffic" & 72 5,

7.4. &

DI EIE, BB AP EM F T 74 v o N extra F T 7 4 v 7 D LSP IZHAVAERWE 5 12T 5, £ITF0H) =0,

cross-connect YKAEZ BN/ 7 A I LV CEHRT HMNER D D,
7.4.1. shared mesh restoration

T LSP @ activation ¥}, 25T, &%/ — RTextraLSPDO N7 7 4 v 7 Z T LSPIZW L=V, ZOWNRIEAELBRNEHIZ
cross-connect ARFEZ G YNICMEER, RETHLENRH S, Bz, T LSP @ ingress / — KT, activation ¢ Path BE{EHEC,
cross-connect X € (ZIENT 7 4 v 7 DFEN) 25L&, extra LSP D T 7 1 > 78 ingress / — RIZHEHIAALTLE S, 20
7= DOHIEN, [E2E]™ “8.3 Signaling Secondary LSPs”, “10. LSP Preemption” {2/ &AL TV 5.

Bl %X, Path 2 vt — Y OHZIEIRFIZ, extra LSP @ cross-connect JRAEZ fiffR L, Resv OHAIEIRFIZ Tk LSP @ cross-connect JRAE
ZERETHIE, BEEAIET D EAHED. ZDHIZ, Resv 78 activation Tdh D Z & % refresh DA L XHIT 57201
PROTECTION object & 5.

F 7z, UIRIZ L Y extra traffic Z3E.5 LSP @ D-plane (3UIr S5 729, i LSP L Textra LSP Z#fit L T\ 5%/ — Fi,
Path State Removed flag £} % ¢ PathErr &, PathTear % extra LSP (2B L Ci%15 L, C-plane OIRAE L fi# )3 5, PathErr @ Error Code
i%"Policy Control failure/Hard Pre-empted" & 4~ %, ¥, extra LSP DYl O 4@ 50 & 4011k 95 728, cross-connect DEERATIZ,
ADMIN_STATUS %5 Z & 33k 5.

Extra traffic Z3i#.5 LSP [XUIEr S5 72 B0 K LAN5A LT extra traffic 23 .5 — B R [XE L S 720, FREE  extra traffic
DI=DD LSP ARET DMENRH D,

7.4.2.1:1 protection with extra traffic
[E2E] IZF DN TV FIETOHIREZ Fid 5,

75 HIYERL
7.5.1. shared mesh restoration
U1 R UK, Extra LSP O ITIFITHRU,
7.5.2.1:1 protection with extra traffic
[E2E] (ZFEN TV D FIE TR EZ T 2,
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8. #&a<w kK

I

FEEREICET 24MBa~ FE LT, UTD3avyr REERETLHZ L,

® v 77 7 (Lock Out)

B, 8O0 &b S oUEaEE 2L,

o  EfilYIE(Forced Switch)

oy 77y MRIETRL, BEEOREBICEL O THERREZIFEEHRICEVEX D Z &,

® -~ == 7 /LY (Manual Switch)

0y 77y MREETHRLS, UBREREE THLIHE, b LITUEMETHIGEIEAREZIEEM RV EZD 2 &,

TuTr s artOVRLETOHBADOY A ML —a BT IREEREZK 8-UIRT, 77 7 U MREETITHBEIEIER,
gy FORRIC LD REER A5, ny 770 MRETe v 7T U MERa~ > RIZK > TORMBERATRE L 35,

ﬁLock out
1KRE

A ER
¥ i #fE

oy
!
HAREE/
/7
/ ,Iﬁﬁié'f‘:ﬁﬁlﬂﬁ

‘v

FliaRIEE

- T

RA W&

K%ﬁ%:ﬁﬁll‘ﬁ

A
Y& ER

LA IEEM

%ﬁ:ﬁﬁﬁ/

N avURgE
—>  gHyE
- => zom

FliERMIE

Lock out Lock out
i1

Lock outik B
BEIYIE. AR BICK5BBRELL

BRRAREE

FS:i&Ht1E, MS: =217 IUE
81 ur/varyliYIVRERLOHBY AL — g DREER
8T R LOBENEADY A hL— g L OREBEBZ T, OV ERLORNY X b L—3 3 > T, BEEREEER,

TR EZHMAR L L CEMT 2720, AHEEIENLETH D, £, TOBHRDY V=R SNDLER DD, H
LW PRI LOBLARICK L THRIES LD,
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-

JELock out
KEE

BRAREE/

Q1ﬁ:&ﬁ

/
/ /iﬂﬁﬁ%ﬂwﬁ
'y
P HRIEE
WA N > mm B 7L B R

F iR =

FlERkE
FS,MS

BRARMEY
I BRFE

FiEER Tl ER Flm: L

BARRK

Lock out Lock out
43

N avURYE
Lock outik B
HEWE., v ROBICLDEBZL

—>  aEyE
- > zo

FS:B&&IY1%, MS:v=a7/LYE

8-2 WINRERLDOARWY Rk L— 3 DOIRIEEBH
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9.

SE X

RSVP-TE Extensions in support of End-to-End GMPLS-based Recovery <draft-ietf-ccamp-gmpls-recovery-e2e-signaling-03.txt >
Generalized MPLS Recovery Functional Specification < draft-ietf-ccamp-gmpls-recovery-functional-04.txt >

Recovery (Protection and Restoration) Terminology for GMPLS <draft-ietf-ccamp-gmpls-recovery-terminology-06.txt>

Analysis of Generalized MPLS-based Recovery Mechanisms  (including  Protection and  Restoration) <
draft-ietf-ccamp-gmpls-recovery-analysis-05.txt >

Optical Network Failure Recovery Requirements <draft-czezowski-optical-recovery-reqs-01.txt>

Fault Notification Protocol for GMPLS-Based Recovery <draft-rabbat-fault-notification-protocol-02.txt>

RSVP extensions for GMPLS restoration signaling <draft-shimano-imajuku-gmpls-restoration-00.txt>

Extensions to LMP for Flooding-based Fault Notification <draft-soumiya-lmp-fault-notification-ext-00.txt>

Extensions to RSVP-TE for Supporting Multiple Protection and Restoration Types
<draft-suemura-gmpls-restoration-signaling-00.txt>s

Protection of Hierarchical LSPs <draft-suemura-protection-hierarchy-00.txt>

Extensions to OSPF-TE for supporting shared mesh restoration <draft-yagyu-gmpls-shared-restoration-routing-00.txt>
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