LDP GR #iARBAE#H

Copyright © 2021 £ IEMEARBIRAT MRIAE, RE—VIHRF.

EZLARNRBEIF, EARLMNATFEERN. EFACHASTHIBI LN, HTIFUEMRAIERE.
FRELIEBMEARBRABNERN, AFMHEAPEEATNER. RiMREERER, BHEBRFAR
B, AXTHABTABAMRARER, REESTRENERTEREIH~5,



L P ettt

L2 AR F e ettt

2 LDP GR A R ST I« e ettt ettt
2 L AN ettt

2.2 LDP GR T AEH U - v vverneesneetnaeeiie et e e e e
2.2 1 LDP 47 «eeeeerrennnn e e e e e e ettt e
1 R

2.2.3 LDP GR IAETE R v evvnerneeneeiee et e

2.3 IR FEEHI] - ettt



1 R
1.1 XSS

MPLS 5 5 (LSR) i #2 fill >F- [ A% 2~ 1 79 0 43 2 Bl

e  IHIFI (Control Plane): fi5iF|f] LDP Z5(5 & WMl /> K br%E . B AREL Wik R BALkR
B R

e BRI (Forwarding Plane) : K$EAREE: KR IHE IR ST K

fE MPLS M#H1, LSR BE A PMNEFEGIFT R I, LSR MR P FRbs % K R I,

SEBERFE R TW . Fe b, R RPN RENS IE R A, ) 45 ) P TR 5 8T T 20 B A A

RS SIS A P B )P T 7 A = s B AR, 2 i 48 R mT Sk

LDP GR (Graceful Restart, “FH ) FIH MPLS %% k-1 545 #1120 55 4 2, 2E45 2 H

BT IS, AR BRI, LSR MARIR IR 1Z R WU 4o, I ARIE Bt 5 A

Sl FIE, EL2PMEEEHPFImKE Cofipiil, LR ERD J5, LSR EALEM

BB R B E T 2 AT IRES

FHUS AP EEE G R S LA

o TEFRERE A ARILE] LDP %4544 Hello 5% Keepalive 78 5

o JK#H LDP &iEM) TCP &R

e  FILHJI LDP X

o EFRRE FEEKMEM

o EEWIRATH T LT &0

1.2 FR=

LDP GR EA L ML AL

o {RiE LDP Wi FE 5 ml 3 & S5 A i e Rl 55 AN

o U/ E RN I 2% R R, A AN X 2 TR T SR

o SEIIfEEL. X} LDP PHhUGHAT WY RE, {H AT S LDP GR Thfg.

o  HARWFMIMEEM. R LSR 3 #; LDP GR IifE, 1Mt LDP AR A S, W = 2 8
LI LDP &1 A H4 LDP GR fit /7, BliZ LSR Pl E S, MIERTE LDP 2% _LiE & ix
R RRI,  F IR I 7 2 R

2 LDP GR A
2.1 BEZNE

WE 1R, 25 LDP GR 2K %70 LA T #Flr:
. GR Restarter: GR 5 ) LSR, #5101 T 18 5e 2% WS ik 5 1 25 3 P ) we 4%, e b2
H#% GR e



e  GRHelper: GR Restarter [J48f& LSR, S5 H 5 GR Restarter {REFEBJE R R, FpBIFH %
HEFAE RS, EHUAE% GR &
E1 LDP GR

GR helper

LDP session

LDP session .~ .. LDP session

" -

GR helper GR helper

W& I % 7E LDP GR IR H II/E W E » fERELEE L T, GR Restarter 5 GR Helper 1]
DL

2.2 LDP GRI{E#LEI

LDP GR MUK O AET: 2% LSR (GR Restarter) #E47 WML E N, 1% LSR F'E ) LDP 2%
& (GR Helper) 7E— & i 8] N R FE KT i SR AR 3 R T, VMM S 5 e J5, LDP X &k
T B AR IR R T 8] P P R S T (AR A B S o FE WIS S I AR AR R ST e B AR B AT A 2
AR, REAS RG] LIAS (] B b o 58

2.2.1 LDP¥ R

LSR @I 7E K% LDP #4440 B (Initialization) H#EH FT 2% TLV, M2 I Frid A (L)
BA1, BRHEETRESA LDP GR &
E2 FT £1% TLV &%

0 7 15 23 31
U|F Type (0x0503) Length (0x000C)
R Reserved S|A|C|L Reserved

FT Reconnect Timeout (in milliseconds)

Recovery Time (in milliseconds)

FT £33 TLV kg i & 2 frs, H2EME Y 0x0503. 5 LDP GR MK R E B & !

o L WEEAIbRCAL. BUEN 1, RN LSRVMXEJE G, M LDP X454 B 32 2 bRas i Aok
s

BN o



e  FTReconnect Timeout: FT FiEM A, FT 21 TLV [k % BB 20 E 7ER ) LDP X2
1R 2 U 54 LDP 213 51 2 R [A] o

e  Recovery Time: LDP {k S} [H. LDP £ iFH 5, FT £1f TLV K IEHE RIS 7E LDP
i SN 8] P B0 B 5 bR 25 2 T R TR B

2.2.2 TR

LDP GR & X 1 4 N JLANE I 45

e MPLS #RIREMRIFEN #%: GR Restarter Pl & JH i, (R &K RIS E] . GR Restarter
L E I, K KRR DUE N Stale IRFE, HEINZEr 4. %M SHEn G, MRS IH
4 Stale [ R I

o  HIEEMZ: GRHelper %47 LDP 2> i HE I A, GR Helper &35 GR Restarter 2 [A][#)
LDP £:if down Ji&, R LDP 2ifi L8 ) FEC—Ar%Emf, ¥ E N Stale k2, HEzh
LDP H3EE I 45 . W0 1% € I 35 8 I s AT5 450 A JE8T £ 37 LDP 221, W AHBRIRZS S Stale 1 FEC
—ﬁﬁﬁﬂ%ﬁf o B H AR Rk R T, GR Restarter {F LDP 2 it i, fAHE B 1) GR &

RN H) & 1% 45 GR Helper, GR Helper ¥ HAF oy 5 3% & I 24 A 1H

e LDPKE EN 2. LDP ik E )5, GR Helper 1) GR Restarter 5 bn25 i i 2 I ] .
LDP £&ifi )5, 7E GR Helper FEahiZent 8%, % 2481 J5, GR Helper MHERIRZES
IH> Stale 1] FEC— bR Wit S Xt B fAR 254 K K il GR Restarter 7& LDP £ i& iy, K
A MPLS % KRS OREF R I 35 (19 AR 5] 18] & 3% 25 GR Helper, GR Helper # HA% 4 LDP 1k
5 I AR IR .

2.2.3 LDP GR I {Eit#g

[E3 LDP GR L{EidiE~EE
GR Restarter GR Helper

P =

ﬁ;LDP% , PRRE & H&LDP GRfE

'

P EVE

LT
< HHLDP S i | T

MPLS# IR NNV
AREHE | g SRR

> LDP k& if ]

W 3 Fi/R, LDP GR (I TAELFEN:
(1) GR Restarter fil GR Helper 2 [A]%3/. LDP £ i&. LDP i 7l f£9, GR Restarter f1 GR

Helper 7 & 1% 1] Initialization ¥ B H#57 FT 18 TLV, HLAMCAIE N L, FRIREATCFELDP
GR.,



(2) GR Restarter #47MLE K, J35) MPLS AR E N 2%, I brsiE kK R IE A Stale
K7 . GR Helper &35 GR Restarter 2 [A]ff] LDP 2:i% down J&, KifidiZ LDP £ 1E#:Ui
FEC— b2 B H Stale (KA, HE B EIEE R 45

(3) GR Restarter ¥ E 5 J5, HH 75 GR Helper (£ LDP £xifi. 11578 5% & I 28 8 I 11,
WA LDP 2:1%, N GR Helper MilEkFric A Stale i) FEC— b WL J 5t 87 (bR 28 5% e %
Tl

(4) GR Restarter fll GR Helper 2 [8] F# &57. LDP £:ifJ5, GR Helper j53) LDP K& & 45,

(5) GR Restarter fil GR Helper 7E# @37 () LDP 2xif b2 HARZ WU, it k#. GR
Restarter #BIARAEMUR 5, SHRZH R RIATILEL,  WEARAREH R R PR E S hR 2 L —
F Stale &I, MIMIERIZKDUY Stale bric; 0, #%HEIER ) LDP AR, W00 bR
ZH KRR GR Helper IR BIFRZSWU G, S5ARMIRAEN FEC—Ar2E MU AT LU, Wi
FAAE—EUMIFR 2T, WA BR % FEC — AR 2S LSS 1 Stale Fric; 50, $ZH&IEH 1) LDP Ab#
TR, WSO FEC— bR mtih Fo i 7 (R bR 25 1 R T3

(6) MPLS #ROIRARFF E N 2388 J5, GR Restarter il Exbric A Stale FIARZEH: & K .

(7) LDP K& EN 255, GR Helper filtric iy Stale f) FEC—bRZEmh 5

2.3 N FIBRHI

. LDP Xt &4k M [E I 2 £F LDP GR Ihfg, HrA—& LSR Pl & 5 i A4 RS2 B i H
. LDP GR i#% 5 IGP ¥ H M1 GR ThfE (1 OSPF GR) Fi&HH, HiF 3 4 {34t 8% i Az
PR R B AR AN R,

3 HAYZH R M

WE 4 s, fE MPLS I, FAMIR OIS PE 1—P 1—P 2—PE 2 Mg K . %K% FEE
— & P& HT BT, # 2 FEOZ B S I AHAR 24 M BR bR 28 % e R I, T B R L 2 W
E4 LDP GR #2BYVAMN A (EZEHa)

CE1l P1 P2 CE2

7= [5o[ 0] * |

@
PE1

MPLSH PE 2

FIF LDP GR ZjE, 7] LAMRIE &7 B & BT, R IR B AR FE R R I,  RI4% 1~ [ f ph i &
i, SRR SRR K. WELS fn, P 13T E& R, FAMRSCHRIR AT LAY E PE
1—P 1—P 2—PE 2 IR IEH k. E&EHE, P 1 EMEAMEHES (PELFM P 2)
LDP £iffi, FIEZ%eiE LA HARSEHGS, LUE AR E bR i k& .



&5 LDP GR 82 BVAM N (3 & fEHRAT)

GR Restarter GR Helper
CE1l P1 p2 CE2

PE 1 MPLSH; PE 2
GR Helper

HEHLDPLE,
FEBIERR WIS

4 S CHER

. RFC 3478: Graceful Restart Mechanism for Label Distribution Protocol
. RFC 3479: Fault Tolerance for the Label Distribution Protocol (LDP)
° RFC 5036: LDP Specification



	1   概述
	1.1   产生背景
	1.2   技术优点

	2   LDP GR技术实现
	2.1   概念介绍
	2.2   LDP GR工作机制
	2.2.1   LDP扩展
	2.2.2   定时器
	2.2.3   LDP GR工作过程
	(1) GR Restarter和GR Helper之间建立LDP会话。LDP会话建立过程中，GR Restarter和GR Helper在发送的Initialization消息中携带FT会话TLV，且L标记位置为1，标识它们支持LDP GR。
	(2) GR Restarter进行协议重启时，启动MPLS转发状态定时器，并将标签转发表项置为Stale状态。GR Helper发现与GR Restarter之间的LDP会话down后，将通过该LDP会话接收的FEC－标签映射置为Stale状态，并启动重连定时器。
	(3) GR Restarter协议重启后，重新建立与GR Helper的LDP会话。如果在重连定时器超时前，没有建立LDP会话，则GR Helper删除标记为Stale的FEC－标签映射及对应的标签转发表项。
	(4) GR Restarter和GR Helper之间重新建立LDP会话后，GR Helper启动LDP恢复定时器。
	(5) GR Restarter和GR Helper在新建立的LDP会话上交互标签映射，更新标签转发表。GR Restarter接收到标签映射后，与标签转发表进行比较，如果标签转发表中存在与标签映射一致的Stale表项，则删除该表项的Stale标记；否则，按照正常的LDP处理流程，添加新的标签转发表项。GR Helper接收到标签映射后，与本地保存的FEC－标签映射进行比较，如果存在一致的标签映射，则删除该FEC－标签映射的Stale标记；否则，按照正常的LDP处理流程，添加新的FEC－标签映射及...
	(6) MPLS转发状态保持定时器超时后，GR Restarter删除标记为Stale的标签转发表项。
	(7) LDP恢复定时器超时后，GR Helper删除标记为Stale的FEC－标签映射。


	2.3   应用限制

	3   典型组网应用
	4   参考文献

