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MPLS 2R

90 EARH], T 1P BRI Internet PR Ko H T TAEMFEARAFAERR S, TR KIL
PCSEI 00 TP BOR AL AR iy, B MERENR T, DAL TP R IR R PR RE I
2 R 1 0 % A R R R o

K TIEN P &, ATM (Asynchronous Transfer Mode) $iARMNIZ 42, ATM K H]
EKPRZE (BMEI0) , I H R HELE LUER th RIS 2 AR R, AR (Ll 1P
¥ 7 R 2 N R R RE . AR, ATM RS 2%, H ATM ML S A m, X
73 ATM BRI K

TR IP BRI, HERE G, W45 1P 5 ATM A R BRI 40 T3
Z PR A R MPLS (Multiprotocol Label Switching) 5t & ZE X Fl s 52 F 7= 2E 1.

MPLS g l5e A T 3 i e o e AR S fe i 1. S54%40 1P % i 7 UL, e7EEds
BRI, RAEM S L5007 TP RSk, AN AERE— B /8 TP Sk, 140 T A0 2E
BT

Bi# ASIC (Application Specific Integrated Circuit) HARMIARE, B HEFRIEL LA S
BELAS D9 286 i FE KDL o XA 43 MPLS AR i i o 2 J7 TR AN 1 L a8 W Sl i e 4. (R
MPLS SZRF2 [ bRrRE AU AT 1 1 FOE L s, AEHAE VPN (Virtual Private
Network) . ¥ifE LFE. QoS (Quality of Service) 257 [HITF3E]) 2N H .

(1 ssem

AR3200 & % # MPLS /A2 T42.

MPLS #tik

MPLS 47 TCP/IP HisUkk o (1 5 i JZ A 2% )2 2 ), F T 1) TP 2R b RS, Rl
SONEERS EAFBIRST o MPLS DIbRZATHRAR IP ek bt —AMimE K. HAAT
A ERFR AT, 5 ATM (¥ VPI/VCI L} Frame Relay ) DLCI 284, Fr%5d
BRI 2 R 48 J2 2 T

MPLS AN e FR ARy 2 fBER 2 D0, BERS A AT R 2 L b 45 70 4 .

MPLS #ZJF T IPv4 (Internet Protocol version 4) , AZCoE AR T Ji 21 2 F0 W £5 B3,
£1F5 IPv6 (Internet Protocol version 6) + IPX (Internet Packet Exchange) . Appletalk.
DECnet. CLNP (Connectionless Network Protocol) 4. MPLS H#] “Multiprotocol” &
FR AL SCHF 22 P R 258 P10

HIMERI AL, MPLS JEAGE —FL 55 sF B, e sibs e R IERAR . XFHEARAMN
SR M REDN S ESS, T HAE— 5 RERE B AT DRSS B R i) 2 4

1.2 SEFREF Y
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Y g it
RFC 3031 Multiprotocol Label Switching -
Architecture

RFC 3036 LDP Specification -

RFC 3032 MPLS Label Stack Encoding -

RFC 3443 Time To Live (TTL) Processing in -
Multi-Protocol Label Switching
(MPLS) Networks

RFC 3034 Use of Label Switching on Frame -
Relay Networks Specification

RFC 2702 Requirements for Traffic Engineering | -
Over MPLS

RFC 3209 RSVP-TE: Extensions to RSVP for -
LSP Tunnels

RFC 2547 BGP/MPLS VPNs -

1.3 AI3ES

5 M 7T
"
License 3 #F
i % License f4ill, W52 HLI)RE, 158K License.
RS 5
=i BX VN
AR3200 V200R001C00
1.4 [RIBHIA
1.4.1 MPLS EAHL &

MPLS Mg 4544

MPLS 2% (1) gL 8 ZE K n 1] 1-1, MPLS P28 (1K) 3L A 20 3 B 70 B AR 25 A e 1% F 2% LSR
(Label Switching Router) , H LSR 4 [ 4 2% [X 3 #% 4 MPLS 3 (MPLS Domain) .
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1 MPLS A

f7F MPLS 3% HERH e M 4411 LSR R IAZ s H#% LER (Label Edge Router) ,

X4 P #) LSR #RoMAZ LSR (Core LSR) o U1H—4> LSR 5P EiZ M AisfT MPLS
(PIAHART 5, AB41% LSR e LER. Undi—A> LSR [FIAHAR Y 55 #0217 MPLS, Jli% LSR
A% 0 LSR.

1-1 MPLS W 4% 2544

MPLS % THRZ& T4 % . 1P ik A MPLS PIZ% ), MPLS A [ LER 4347 IP {418 N
I HoA XL TP AR NGl AR, AT MPLS 948 o 1R 5030 2 A bR e e i B
Wi, 24i% IP BB JT MPLS MZ& I, Fr2E H H LER MR

IP EL7E MPLS %% Hh 283 I B AR PR M bR 25 A8 #e#542 LSP (Label Switched Path) . LSP
BN, SRR T 2.

1-2 MPLS LSP

MPLS network

Transit

Non-MPLS B Be==t e Non-MPLS
network network

Core LSR

LSP
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LSP HIELETT SRR AT A (Ingress) 5 AT LSP A ) (T sBR b Hp ()5 55
(Transit) ; LSP [RTT MM CN H  (Egress) o —45 LSP /[ LI 0 4N, 1 ek
(BT 5, (B H R AT SR A

HAEME
R M IS FEC (Forwarding Equivalence Class) A& — 2 H A e i 504 vt 1 4
Fro XELHAR AL Ao FE P4 LSR DUAHIA) /7 =0k #E .
FEC nJ DI il NP2, QoS SRR TR 3o lln, ek 4 iRk H i K UL RL &
VA TP Bt B [A]— 4% 2 B (1) P RSO — AN SR 2K
R
P52 (LabeD) & —MEIMEKN . HEAARME AR, HTHE—biRl—A 4107
JE FEC. {EF-LEIEHLT, BN Eidk T 75040, XN —A> FEC W ReSAT 24 A b5
%, HR2 -Gl b RS HREAE A FEC. #3% 5 ATM 1) VPI/VCI BL A
Frame Relay [¥] DLCI 28184, J&—FlEHEAR AT
PREEKSEN 4 AN, BEREE A WE 1-3 s
1-3 MPLS 3R X & ER 4544
0 19 22 23 31
| Label | Exp [S] TTL
PREESLAT 4 AN
® Label: 20bit, HRZE(EHIR.
® Exp: 3bit, HT¥ JE. A HM CoS (Class of Service) , HAFH 5
Ethernet802.1p [1J4EF 24l
® S: 1bit, FRICARIH. MPLS SCREZ EHR%E, HIFRAEIRES . SAE N 1 ISR k)2
bR
® TTL: 8bit, AlIIP 44l TTL (Time To Live) & XAHH
PR B R AR R SR A 28 J2 2 1) IXAE, AR RE AT R BB 2 P SCRE . bR A4
B B 1-4 PR
B 14 B EN AP EMNE
Link layer header Label Layer 3 header Layer 3 payload
REZE
PR S (]l S Fa b BUEYE R . AR3200 SEELH, FRZEAS [R50 F
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1 MPLS A

® 0~ 15: FFHARSE. FEHARSMTEA N 4 S WK 1-1.

® 16~ 1023: ¥4 LSP MIFH#A CR-LSP dL=t(fbras 23],

® 1024 UL F: LDP. RSVP-TE. MP-BGP %5525 A WX IkRrEsE 4 1) .
S A BUPIAR S A S L2, i RO SR, AN .

(ARETT

AR3200 1% % 3 LDP 45 4 MPLS #9475 K H L.

FT 1-1 555RFRE

mEE

aX

iR

0

IPv4 Explicit NULL
Label

IR GRRRE AR H, HARSCI e S b2k
T IPv4 . R 3 BOS (RIACR kY R
RIFRAEAE A 0, JUHBIEAER Bk LSR 5 2EREA
0 [RARZEIEH IR ANIRSCRRAEAR AR, e 2 fe
Ja—Bk. meja— B A IR SCHE T AR AR
0, NPREARZEF T 0 br2E KA HBAEF R N
AA R

Router Alert Label

A HIAEIERR I AR BT TP RS
f] “Router Alert Option” F-Bt, 1 Al
Router Alert Label I, 75 B LA A Hi Ak )
Rt — DA B, SEBRRSCEE R N — 242
Pt WIRRSC TR BRI AT 20k
Router Alert Label &R FR25 AL T .

IPv6 Explicit NULL
Label

RINZARBE LR, HARSCIR e AR
T IPv6. QAR R BOAS (RIAC kY R
IbRZEAEL N 2, AR Bk v 2R
2 [FIARREIE K IR AR SChRBAG T, e ke 4 e
Ja ke men— B A IR SCHE Y AR R AR
2, WEHBRbREs . 2 bR% AT BLAEAR
JERIN AT

Implicit NULL Label

{15550 ik LSR BEATARZEACHLNT , Ui AL
ARG ARZEAE N 3, WERERFRAE SR Y, JFRER
RS NMda— ke n— R RNZAR SCE
AT TP 3R BT SRR A

4~13

(73i]

14

OAM Router Alert
Label

MPLS OAM (Operation Administration &
Maintenance) il & 1% OAM i SCA I FIIE 25
LSP #fz. OAM #3CAH] MPLS 7&#. OAM
R ICK T Transit LSR AR £ 58 Bk LSR
(penultimate LSR) /& B 17

15

(23]
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PRI
FRZEH (Label stack) JEIRFRAEIUHITHEA . MPLS SROCSCHE R RS M54, 40

TR ARSI AR AR B B ANERRZS ;s SEUT TP B B IIAR SRR AR RS, BN 2
Fr%s. P, MPLS Fr2En] LU R iR,

1-5 #R&EHK

Link layer header | Outer label | Inner label |Layer3 header Layer3 payload

PREER A G RESE ] (Last In First Out) J7 VLR, MWERTTUTT R AL PRS-

RERERE

PRSI O FEARE A (Push)  ARZEAZH (Swap) FMARZEFAL (Pop) , ‘EA]
SRR R I FEAR BN, SR bRBER R AT BRI AR 7 -

® Push: 534 1P #3CiEN MPLS 3k}, MPLS i1 A% & AE S 2 3 IP 52
[N — N FThRAS; 5 MPLS W RIS R 5 25, ZEARZEAR TOUE I — AN B bR 25
QIp TS T ESE I DI

® Swap: MIRCAE MPLS SN R, RIEFREHRE, HTF BRI, &
i MPLS i SC FIAR kR 25

® Pop: HRICEIF MPLS UK, ¥ MPLS R SCHIARAEZi4; 5l MPLS {15058 — Bk
WAL B AR TR, AR AR H

BISE B Y

e Ja— Bk a, PR WA AN E .. XA OLT, Al LU A EIECE — Bk R vk
PHP (Penultimate Hop Popping) , {ESIHCEE — Bk ALK AR5, el d fm— Bk 47
1o e — Bk HET 1P HOREE T — B K .

PHP £ Egress 17 i LECE . SZRF PHP [ Egress 17 i 20 BUZ5 BIE05E B9 50 ik zs 1

— i

PR 3: KRB s %E Gmplicit-nul) , XAMEAS HIFEFRZSAF . 24— LSR
RILH O T RS ARZER, eI IR AME AR TSR bR 2SS, T2 AT
Pop #fE. Egress 17 fi HAZIAT IP KRBT — EAR8EH K

PREE ARG A%

FRAEAT e h 2% LSR (Label Switching Router) &35 1] LAEAT MPLS Fr25 A8 e AR S s
KM B4, WFR MPLS 955, LSR /& MPLS P& HR [ FA TG E, s LSR #5372
#F MPLS i

LER
f7F MPLS 38312/ LSR % LER (Label Edge Router) . U1H—/> LSR 7 —/MAiz
1T MPLS [JAHAES i, 4% LSR il /& LER.
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LER 11 5t4f N MPLS S8 [# 4% S %4> FEC, I MiXL8 FEC FE AbRES, HEAT MPLS #%
Ko M ICE I MPLS 33 ARZS, VR RFECR IR, FREEAT A N B 5 %

— N AN RAE MPLS 2% v 2850 IR AR R AR5 #4442 LSP (Label Switched
Path) .

LSP 7EJifig 5 ATM H Frame Relay [ FLESAH R, & AN B H 1 —AN 5 ) 645

)\-'ﬁln\\ q: I‘Ej %lﬁ\*ﬂ Hj :Iu‘l-lﬁ\
PREEAT W 4% LSP & — /M 42, LSP H[ LSR Al LAy 4

® 17N (Ingress) : LSP [RAZAAR 1T 1, —4% LSP Hfgf — Ingress.
Ingress [ FE DAL CEN —AFIFREE, 338 MPLS fRSCHATH K .
i) s (Transit) = LSP ({95 5, — 4% LSP 847 £~ Transit.
Transit [ 2 D)8 AR H R A5 B, I AR A #1578 il MPLS 4RSI K .
® iRl (Egress) : LSP[FORT5 A1, —4% LSP HAET—1 Egress.

Egress ) 2D fe /e M ARAS, SRR R 4R SCEAT AH I IR 6

LT
FRPEEHE AL LR J7 ), LSR AT LAYk B A R
® . LIFRE M LSR AALA, MHEEPeAL60077 M, I A LSR &% MPLS i
SCH) LSR A A] LLRR g L3 LSR.
® Nif: LIFREM LSR AL, MRHEEPsAL250077 1M, A LSR ¥ MPLS #i 3L Ak % 3]
BT R —Bk LSR #8A] LAFR A R LSR.
W 1-6 Frow, SR 192.168.1.0/24 R RUK UL, LSR-A J& LSR-B [1) 775 1,
LSR-B /& LSR-A [f) R s, [F#, LSR-B 4 LSR-C ¥ . LSR-C /& LSR-B [¥]
U R
1-6 A0 T it
192.168.1.0/24
=2 > , |
R mm R - R I
LSR-A Downstream LSr-B Downstream LSR-C
data flow data flow
BRENX
B B R Rk A [7] 1 2 41 4R SR —A> FEC, 4R 5 M MPLS Fr2% 2 Uiyt Fh B — Nk
55 ARLZE XA FECo LSR AE3%1%FRZ5H FEC [N N FR, FHERZAT N 6 2 3558 il
BIR S, &4y U LSR, X AN FERR ARy K o
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1-7 iRED A TEE

Labels are Labels are
di;stributed upstream diitributed upstream 192.168.1.0/24

= ~
R > WA > WA

|
LSR-A Data flow LSR-B Data flow LSR-C
downstream downstream

L& 1-7, LSR-B Fl LSR-C % 2:4E 192.168.1.0/24 (R4 H—/> FEC, K5 Hhi%
FEC ZMEehr2s, Jfn By . PIhres &t R i i .

REZBIYL
FRESRATIIE MPLS HIFE R (AR E S0 , 57158 FEC BI85, Ar2En
IR UL LSP BN M4 dr 25— R 5131

MPLS 7] LA 2 Fibr2s Al 511 LDP (Label Distribution Protocol) « RSVP-TE
(Resource Reservation Protocol Traffic Engineering) 1 MP-BGP (Multiprotocol Border
Gateway Protocol) -

([ARRTY

AR3200 12 % # LDP 4 4 MPLS #9474 & A L,

MPLS Bk R &5#
MPLS 4R R 854 ) 71 (Control Plane) F1%% & F-[fi (Forwarding Plane) 41/ .
MPLS 4 5 45 #4111 /&] 1-8.

& 1-8 MPLS Kk R 5 E B

Control Plane
' IP Routing Protocol

v

Routing Information

Base (RIB)
Label Information Base MPLS IP Routing
(LIB) Protocol

Label Forwarding
Information Base(LFIB)
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® PEHPPIRETIERN, TEIIREE ORI AL PRREF AR AR
AR . PRBRAE AR

® VIR A AR 1 (Data Plane) , &I IMEESEN), W LMERH ATM., Wit
2k Ethernet 5% )X W45 ek V-1f 1) D RE XS TP RBEATBRa& AT DA B »
[Fi A4 3 B 28 e e 8 X WE 1 F 7 L HEA T e o

1.4.2 LSP B9 3T

LSP BYEARFE L TFE
MPLS 753 A3 e bR, B4 LSP, A REHTIRSCHE R
PR R, FN RIS BT 4 R . i 1-9, f1 R LSR 76 IP 4 i3 M

Fefith AT FEC MIXI4y, AR Be a4 € FEC, PRl bR R A US40 L i
LSR, VUME G bR2EHe K FK A LSP.

1-9 LSP &1

To 3.3.3.3/32 To 3.3.3.3/32 To 3.3.3.3/32
Label=Z Label=Y Label=3

LSP 4 M2 LSP MZhZS LSP WikP, #7S LSP B/ i T T E, 5ha LSP NIFH %
FH B SR BR S R AT P B AT .

75 LSP B9iE ST

i O iy NS Db U BURS B W/S RS O 3411 N L a1 VA S O B L v S X
RIS B9 Y RO RS IR B il i AR ZE I

HI T &5 LSP %0 il EANBER HEA B BEA LSP (15 0L,  [AIEHEAS LSP 2 A

® ilEERAS LSP AT A, HAEMEEOMRE T MPLS, Wi divnlik, NEHA LSP
o UPARZS, TG Transit J9 s AT 2. X HLK) “HEhnlis” 8 UEA
Mo 2 P A 536 H ) TP Huhb RS AU R A% il a0 (AL RS H A bRk AT R — Bk S
VLR

® iCERHA LSP [ Transit 195, HAEANRZ AR OAERE T MPLS,  WER AE AN
HZ DR LR B I SUZIRZS T Up,  WiZas LSP Bih UPIRE, L2 HAA
T T R Transit 55 45

o [UEFASLSP A A, HAEEOMERE T MPLS, 1R B O EE 2 S SR
AN Up, WHZERA LSP 5ty UP AR, L2 EH AT S Transit 75 .

(1 sem
RANT L6 #A LSP e 4k Fikdy, TP &40t 5 bk,
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A LSP AMEMIARZERAT I, AN ZACHAZHARSC, ARSI LLR N, 3G 190
PN TR HLRRUE IR/ N R 26 o EE I 2507 s CAR S 32 1) LSP ANRERR SR M 2% 4
MR BN, 2 T

Zh7S LSP B3
215 LSP i b2 R AT UMD A B ST . MPLS 1] DUAE ] 2 Rk A sl

® LDP

LDP J& & A bra8 R A 52 (1 Ppil . LDP k& Bk 77 xCHE 7 LSP B, v I& %
LSR i f % A b AR BB E & Bk, i e b 15 B ot il IGP.
BGP 45 1 WU ) . LDP I AN ELFEAN &R dr B isORHE,  FUR [l 456 i
R

HBAR LDP &L T THR SRS K IS, {H LDP J AN ME—AREE 0 KWL
% BGP RSVP &5 A it ATd e, tn] BASCHE MPLS FRZ51 70K -

® RSVP-TE
PEYE T A Uil RSVP &4 Integrated Service F 2 ¥ i1, FHFAE— SRR &Y
MEHTRYETIE . RSVP TAEEALS)Z, (HAS SN HERLE, &M
R, 23T ICMP,

H T R I LSP, X RSVP W4T T4 . ¥ EJ5 1 RSVP 154
WAHR N RSVP-TE {54 Wi, EEH T8 TE . ©HH %8 LDP LSP %A 1
DiRe, wkAmar s RAIE R . e A BEM A B AR A .

® MP-BGP

MP-BGP J&7E BGP il Eal L4 @i . MP-BGP 5] A\ Community &1, 7#F
4 MPLS VPN M5 HFA R i 1 ATES 45 VPN FIRR 2 4 Bl A Be bR 28

(1 sszem
AR3200 12 % # LDP 4k 4 MPLS #9454 & Fr this.

1.4.3 MPLS %

EHAH =
® Tunnel ID

KT AMHBEER BENA (G VPN B EE D #1145 — 110, R4 E38%
FFIE D T — ID, WHRA Tunnel ID. i% Tunnel ID 2 AH G %% .

Tunnel ID K0 32 Lok, ANFRERBRIBEIE, S 7FBAKEEA R . Tunnel ID
gt B 1-10 s

1-10 Tunnel ID BYZ544
0 31

Token [Sequence-number| Slot-number | Allocation Method

PR UF

SCRAFEA 01 (2011-12-30) LA I 1 m
WKL AT © HE A AAT IR 7



Huawei AR3200 Z 514V 2% 48
R PERE R -MPLS 1 MPLS il

%% 1-2 Tunnel ID &F B & Wik

FH ‘aX

Token HIT1E MPLS #e 5 i 4Rk 48 %€ (1) MPLS e 5 A5 6
Token JUE — M HRF K AG BHREG] 5.

Sequence Number B&iE ID 7415 .

Slot Number A% R, 4558 T bR AE ARSI AL

Allocation Method Token 70 AC 77 =X, U4

® Global: FrfbEEILH —NALRamasE, A
REAFAE PN AR R ) token 1H .

® Global with reserved tokens: 5 Global J7 :\HLASHH
[Wo XBIFET &2 T EE H 2L Token {E ABY bi% & A
HI, BUBEIE ) Token fEAC LG T A48 € EMHE

® Perslot: A MEALAA LK Token 23 (Ao [/ —
ANFERL ] Token {H—EANA], ASEFEAL 1] Token {5
Al BEAH A .

® Per slot with reserved Tokens: 5 Per slot 7 sUFEAR
A XETF e %ﬁb Token {H AN f%E fif
HI, BUBEIE ) Token fE 4G T A48 € EME

® Per slot with different avail value: 5 Per slot /7 \3&
AHE o X AAETREAMEAT1H) Token [FHUE IS FEIA
7.

® Mixed: 4= Jmy 2 [AI IR MFEAL ) 25 H] HR 2 4 A1) 4
SR JE AR B 2 D R e B L A — oy 5. an i
VLANIF g2 18200, WA Global ial; 5
N4 Per slot 7720,

® Mixed with 2 global space: 4= JR=¥[] 1. 4 JRi=S(H] 2
FNEREAFEAT 1 2 TR #0524 B 2k

® 2 global space: 4 Jm ¥ [A] 1 FI4x sy [A] 2 #i s 4 Al

i,
® NHLFE
T —BbrZ ) F 1 NHLFE (Next Hop Label Forwarding Entry) H T-45 % MPLS
ST o
NHLFE f4%: Tunnel ID. Hi#EE. N8k, AR PR iER IS5 R,
e ILM
ANFRZE S 20N — PR 2 KR TR WU PR ABREEWLS ILM (Incoming Label
Map) -

ILM fiff: Tunnel ID. AARZE. NI, FRBEREIAIZEE B

ILM 7 Transit 15 & F/E /& R 2 F NHLFE 4852 . 10 bR 5] ILM £, 5iAd
T H ) TP Mk £k FIB, REWSAS 2T IR SH R A5

® FTN
FEC #|—41 NHLFE ¥ F84 FTN (FEC-to-NHLFE) &

SCRAFEA 01 (2011-12-30) LA I 1 2
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Huawei AR3200 Z 414V i d1 2
FPERER-MPLS 1 MPLS il

A A FIB £ Token AR 0x0 R0, AW 3E43 FTN 415 . FIN X
1E Ingress f71E .

MPLS 3R E R K TIE
DL 5 PHP ) LSP A, Uil MPLS R SCHFE AR Kl .

1-11 MPLS ¥ ¥ 9 A FIRCEE X

To 3.3.3.3/32 To 3.3.3.3/32| [T03.3.3.3/32
Label=Z Label=Y Label=3

Ingress Transit Transit Egress
Label distributing 3.3.3.3/32
Packet transmitting
Label=Z Labei=y | "
IP Packet IP Packet [P Packet / IP Packet IP Packet
To 3.3.3.3|PUSH|T0 3.3.3.3|]SWAP| To0 3.3.3.3 |POP (70 3.3.3.3 To3.3.3.3
N — N — N — N
R R R N\
Ingress Transit Transit Egress

3.3.3.3/32

il 1-11, MPLS #5377 —4 LSP, tLHyMbE N 3.3.3.3/32. ) MPLS #R SCREAHE
Uy /(1

1. Ingress 5 M) H (b 3.3.3.3/32 [ IP 4R, WInbrss z 3% .

2. Transit 77 SUENZARESIR L, BT, BARss Z s, Wolihr Y.

3125058 Bk Transit 15 SR FRAE Y HRSC. X Egress 7345 & IFRAEAE R 3, it
17 PHP #:4E, #FREE Y TR RS, IS — k3 Egress Z AR SCLL IP 43¢
B A AL

4. Egress 17 sl ENZ 1P 3T, W gy H It 3.3.3.3/32.

MPLS ¥ %=

1P R OCHEN MPLS B0, E5c?FE FIB %, 2 H ) IP #ubik%F MK Tunnel ID {8 &
754 0x0,

® UK Tunnel ID {84 0x0, WJiEEAIEH K 1P 4% K ifs.
® 1 Tunnel ID {HA K 0x0, N3k MPLS % K i fe.
MPLS # K fEun & 1-12 Fios.

SCRAJA 01 (2011-12-30) B AR s 3
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Huawei AR3200 R 414V % iy #%
R PERE R -MPLS 1 MPLS il

1-12 MPLS 3 % 57512

Ingress FIB NHLFE

= Out Next | Out ,
S~——
R FEC |[Tunnel ID—Tunnel ID Interface | Hop | Label Operation

Transit |LM NHLFE

— Out Next | Out .
\_—/
R InLabel [Tunnel ID{{ Tunnel ID Interface | Hop | Label Operation

Egress ILM

<>
= |InLabel
R

TEFR SO R F
1. 1E Ingress, il i) FIB XM NHLFE %48 SO K.
2. 7 Transit, A ILM &AM NHLFE %455 MPLS ) CHI# %
3. {F Egress, Bid7if] ILM %155 MPLS R K .
7 MPLS ¥ 0d Firf, FIB. ILM Al NHLFE 15 b5 &8 Tunnel ID #(¥] Token ¥
BRI«
® Ingress [FJ4bH
Ingress 11 s (AL R4«
1. AF FIB %, M4 H K 1P Huht3k 2%} 5 (1) Tunnel ID.
2. 4 FIB (1) Tunnel ID $£F%F N[ NHLFE %0, # FIB IRl NHLFE £ i
KISk .
3. Y% NHLFE %I, W RSB0, N8k HARSRFRSEIELR, bR
EAEZ L)) Pushs

4. FEIP AW P IEANSFAEARE, JEARYE QoS HKESALEE EXP, [F]H)AbFE
TTL, ARJGHEEEGF MPLS 44130 S0 R %45 T —Bk.

®  Transit {)AbH
Transit 5 5 W3] MPLS 48 35 AP .
s MPLS [IFRZEA AR XN ILM %, #J LA1G 2] Token.
F 4 ILM 32 1) Token & 2%J M [¥] NHLFE 21l .
% NHLFE £3, w380, N Bk RARSbrss /28,
MPLS i SC AL BE 7 AR TS A 1] AR 2 1T AN R o

- WRPRBAE>= 16, WIHBHFRZEE 4 MPLS 23 RSP IHARZS,  [RIE Ak
FEEXP A1 TTL, #RJ5HH58hrZ5 1 MPLS 20 4048 SC R G£45 N —Bk.
- WURFRZAE N 3, W EAEF RS, [FIALFE EXP FI TTL, SRJGHET IP #%
Kol N — B K
® Egress [fAbFE

Egress 17 fil 3] MPLS 35, &F ILM £ HAERA,  [FINALFE EXP Al
TTL.

b=

SCRAJA 01 (2011-12-30) B AR s 4
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Huawei AR3200 R 414V % iy #%
R HER-MPLS

1 MPLS A

- WRFRZET S=1, RHIAFREEHIRAREE,

HHEAT 1P #

- WERBRZEP S=0, RWIEAT N JZAR%E, GREEHEAT T JZARBEH K

MPLS ¥ TTL B4R

MPLS FrZ5HEF—/ 8 A7) TTL 45, HA& X5 1P Sk TTL sAH R . MPLS %f TTL
HIACFRSS: T T8 b= A B IR % 4h, B 523 Traceroute Thfig.

RFC3443 H15 LT PiFf MPLS X TTL FALBEAES: Uniform 1 Pipe. St THILT,
MPLS X%} TTL ¥4 FE AR Uniform.

®  Uniform 5,

IP /34 %5 MPLS MIZ& ), ZE N5, TP TTL 9k 1 W3] MPLS TTL #E, MG
HRICAE MPLS %% Hh 42 I BRIERY) TTL ALFR 7 sCACHE . A7 5 2508 MPLS TTL 3 1

Jo L2 P TTL ZB . W 1-13 s,

1-13 Uniform &3 T TTL BY4-IE

IPTTL
255

® Pipe Fix

MPLS MPLS
TTL 254 TTL 253
MPLS MPLS
TTL 254 TTL 254
IPTTL IPTTL
254 254

IPTTL
252

FENTI S, IP TTL {E9%k 1, MPLS TTL B A [E e (8, S HCCE MPLS W 4% 4%
FEARUER) TTL AbEE 7 A . 7EH T S 4% TP TTL BB 1. BY 1P /rdlzeid
MPLS W&, TLiggid 2/, 1P TTL HAENT S AT S50 1. wE 1-14

P

SCRYRRAS 01 (2011-12-30)
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Huawei AR3200 414V % d1 2

R HER-MPLS

1 MPLS A

[ 1-14 Pipe #3XT TTL B94LI2

MPLS MPLS
TTL 254 TTL 253
MPLS MPLS
TTL 254 TTL 254
IPTTL | IPTTL | IPTTL | IPTTL
255 | 254 | 254 | 253

1.4.4 MPLS Ping/Traceroute

1t

J‘ZE

7E MPLS 1, i3 LSP # k£ dis M, 457 37, LSP ¥ MPLS 2~ [ Jc v il 21
KPP, XS W4 i K R

MPLS Ping/Traceroute i H F 32 fit T & B LSP &1 I AN o7 28015 s AL

MPLS Ping T2 H T A 245 e W12 15 7 ik . MPLS Traceroute {E A5 5 [ 24 1% 452
T BN T P e T T 4 Z RS -2 S {8

ALl T30 TP [¥) Ping/Traceroute, MPLS Ping/Traceroute ff ff MPLS Echo Request F
MPLS Echo Reply il LSP ] I . IX Py 5 LL UDP 0 k%, o 58
3503, i@ UDP i 5 150 HH MPLS Echo Request fil MPLS Echo Reply #3C.

MPLS Echo Request H 45 75 ZEA M1 FEC 15 5, AILADJE T FEC 3R SC—FFHT LSP
Kk, MIscEist LSP A4, MPLS Echo Request it MPLS % /& 45 H )%, 1ii MPLS
ECHO-REPLY 4% H — 5 TP i SC 10 5 2C8% e 45 5 i o

J T PR B BIA Egress 17 L XA R g HoAth Y £, Echo Request 7451 TP Sk H
FIHLAE B 127.0.0.1/8 CARHLFARIHaNE) , TP ki) TTL AH= 1.

SCRAJA 01 (2011-12-30) B AR s 6
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Huawei AR3200 R 414V % iy #%

R PERE R -MPLS 1 MPLS il
MPLS Ping
1-15 MPLS 4%
5.5.5.5/32 4.4.4.4/32
( LSP
1.1.1.1/30 . 2.2.2.1/30 >
1.1.1.2/30 R 2.2.2.2/30 R 3.3.3.2/30 R
RouterA RouterB RouterC RouterD
& 1-15, RouterA g T —25 H ¥ I 4 RouterD [¥) LSP. M RouterA X}i% LSP #3417
MPLS Ping I (1 Rb 31 F
1. RouterA ##ki% LSP & A74E. WHRANAAE, REIERAE R, {515 Ping. @147
fE, WkEEE1T LT Ak
2. RouterA f4ii MPLS Echo Request it 3¢, 1P & H il >4 127.0.0.1/8, 1P TTL =
1. B4RAHN LSP, A LSP FRZE (ARZEH TTL = 255) , KR CKRIEL
RouterB.
3. A5 5 RouterB Fil RouterC X} MPLS Echo Request i SC#E4T i MPLS %% % .
L SR E] Y A MPLS Bk R M0, D) A R R By A 150 PR N 250 O o
4. 4 MPLS # Kk 42 L5, W) MPLS Echo Request 7 3C 313k LSP ) HY 77 55
RouterD. RouterD 4251 [F] MPLS Echo Reply # 3.
MPLS Traceroute

1.5 W

K 1-15, M RouterA %} 4.4.4.4/32 34T MPLS traceroute B FRIALFE AN -

1.

RouterA £ 2 LSP &1 A7-4E, WUERALAAE, RFE IR, {5911 Traceroute, 77
PRELIEAT UMb B,

RouterA #Ji& MPLS Echo Request 3¢, TP #&# H il 4 127.0.0.1/8, TP TTL =
1o BHAMN LSP, A LSP Fr%s (A% TTL = 1) , R ICKIELS
RouterB. RouterB W 2| ItH 3¢, #5251 TTL K, [KIIEiR [F] MPLS Echo Reply
&S.. MPLS Echo Reply /5111 H ) UDP i AT H [ TP #ubik5t /& MPLS Echo Request
HCI)YE UDP b IFIYE TP Hihil, IP TTL = 255.

RouterA i #] MPLS Echo Reply ¥ 5 Ji7 & 1% MPLS Echo Request #3C, FLHFr2EM)
TTL = 2. RouterB X} iZR LTl MPLS # % . RouterC W B bR 30, Fr25(1)
TTL #i}, &[5 MPLS Echo Reply #4 & .

WA )Y & MPLS %% R, WA MPLS Echo Reply 7 Bz (7]

RouterA %] MPLS Echo Reply 71 5. J5 /& 1% MPLS Echo Request 3¢, FLHFRZEM)
TTL = 3. RouterB Fl RouterC X %R L4711 MPLS %% . RouterD W EI| It}
S, RIUARSCH p ikl A AHLEEA L RE, 3% 9] MPLS Echo Reply 7158 .

SCRAJA 01 (2011-12-30) B AR s 7
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Huawei AR3200 414V % d1 2
IR -MPLS 1 MPLS il

1.5.1 &F MPLS 89 VPN

145 VPN — M2l 1E GRE (Generic Routing Encapsulation) . L2TP (Layer 2 Tunneling
Protocol) . PPTP (Point to Point Tunneling Protocol) 454 1E Hp ISR SEILFAA 4 2% () £
AW ERfEIE.

HET MPLS ) VPN 7] LLAIZE—AN A FR W48 B4 (R 2 A EARAR LI & R . P 4%
— AT EAL ] IPSec S5 %A, WILTE N VPN FLE GRE. L2TP %5B%iE, 4% 4E
B B AR, R B AR T2 s R ol %

LT MPLS ] VPN i@ LSP KfFAT W& (ARl 93 SCIR SRk, TR — NG — R N 4%,
e 1-16 Fros. T MPLS [#) VPN B SCREXEANR] VPN ) ol d . & 1-16 -

® CE (Customer Edge) s&H Fiigisss, nlLUEEE A, W] LU #Heblol EHL;
® PE (Provider Edge) /R4 RiiLLZT5 mil, 0T iM%,

® P (Provider) JERSTIRMEE ML HIE T %, A5 CE HEAME. PixsHf %
HAAHA MPLS #kfE01, AYEY VPN {5 L.

1-16 & F MPLS #j VPN

Service provider's
p backbone

HT MPLS [#) VPN HA LR &

® PE fi5{0) VPN A/ HEATAE B, 574 PE 0] LSP 34k, [ VPN I/ &2 321
%t IR

®  PE [H] ¥ th 7 YR 5 & H LDP 8¢ MBGP #p i SEH1 .

®  UHREARI[A N IE] IP Huhl & B AN [R] VPN [A] HL3E .

(11 33mm
AR3200 1 % # MPLS L3VPN.
SCRRRAS 01 (2011-12-30) 1l B A TR B 18
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Huawei AR3200 Z 41 /Y% 1 2%
R4 -MPLS

1 MPLS H:fi

1.6 K& 5 9Ek&E

A8

RiF R

P28 2% (] AR I EUE SRR M FR2E 2% 1] (Label
Space)

ILM NBRZE B2 Bohn B R 3¢ T iy e S5
PR AFRZEWLS) ILM (Incoming Label
Map) . ILM fUf5 Tunnel ID. AFRZE. A
e 2545 K.

LDP X} %544 LDP X254 2 5 AH .2 [W477E LDP 2%
16 fHH LDP kAT #brZ5/FEC WL 2
¥~ LSR.

LDP #riR%T LDP FriRfF (LDP Identifier) JHThriH4s
5 LSR bR 2% ()7 [ o

NHLFE N BkbR2E L R I NHLFE (Next Hop
Label Forwarding Entry) ] J-#5% MPLS
RCI#E % . NHLFE 435 Tunnel ID.
MEO. T8k HARZE. PREEEAERTY
SIS

PHB SRR AH R DSCP 4R SCH R —
SR EE. — MK PHB BFGER . 4
R R

T TCERL, FEBEDREE TR
WREEHE I R AT . BRESAT P i A7 )
S PREREETAE.

Ly | W ABHEFEI (DataPlane) , &1 A%
B, UM ATM. Wit 4k, Ethernet
SRS, BRI I SR D RSN TP
AT BRI I A B, [RJ IS A B A 2
B RN B 1) 5y LA T e 2 o

R R

ARG T KX EMR R EFR

DoD Downstream-on-Demand NI E TR

DU Downstream Unsolicited A FE

LSP Label switched path PR3 I kAT

CRYFRA 01 (2011-12-30) LA RREE R 19
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Huawei AR3200 F 414 % i %

R PEAHR-MPLS 1 MPLS Jfif;
YRR IE EX LR I EFR
FEC Forwarding Equivalence Class L e
ILM Incoming Label Map N iR
LAM Label Advertisement Mode PREE R AR
LDP Label Distribution Protocol Frac o3 R SUBR2E 3 R il
LER Label Edge Router Fric il i i a4
LFIB Label Forward Information Base B An
LSP Label Switched Path PR A 12
LSR Label Switching Router FRBEAT Y % 2%
MPLS Multiprotocol Label Switching Z VAR AT M
NHLFE Next Hop Label Forwarding Entry | "N —Bbbr&5: K 10
PHP Penultimate Hop Popping BIECE — ks
CRYFRAS 01 (2011-12-30) B RLRES B 20
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Huawei AR3200 Z 514V 2% 48
R PERE R -MPLS 2 MPLS LDP

2 MPLS LDP

XTARE

2.1 eH

2.2 ZEhrAER Y
2.3 IR
2.4 JRBEHIA
2.5 Rt B Hang it

SCRAFEA 01 (2011-12-30) LA I 1 21
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Huawei AR3200 Z 514V B% 48
KA -MPLS

2 MPLS LDP

W24 % B LDP (Label Distribution Protocol) & 2 Ml krZEAs # MPLS (Multi-

Protocol Label Switching) [¥—Fa bl tpisl, FH4 TG ML G S, 5t k5

#135 FEC (Forwarding Equivalence Class) [1)4328. Fr&E (153 e L S FR2EAT et 442 LSP
(Label Switched Path) - RILES 4548 4E . LDP MUE T FRAE5 Al B b (25 S A

S RAE PR R

El:n

MPLS SZRF2JbR%E, JF HACKCT IR R, SORAT APy Rert, fifEge 1) MPLS/
IP LA R 2 ) 1o R BRSSO P fiE. I LDP pil, ARaEACHs thids LSR

(Label Switched Router) 1] DU /0 4% J22 (1% B A5 B B H LS 21 80 i B 1% 2 1) AT ik s 14

b, #AE N )Z K LSP. HY, LDP ) vZHuN T VPN R4S, A 41 FIHED & )
L R AN IR B EE T LSP. SR AR LSP S .

2.2 SEREFTYL

AFFPE IS 2 BORRE S E -

X it i
RFC5036 LDP Specification ANSCHFER AT I o
RFC3215 LDP State Machine -
RFC5443 LDP IGP Synchronization ANSCHF end-of-lib VH &, H'EsZ
K
RFC3478 Graceful Restart Mechanism -
for Label Distribution Protocol
RFC1321 The MDS5 Message-Digest -
Algorithm
RFC3037 LDP Applicability -
RFC3988 Maximum Transmission Unit -
Signalling Extensions for the
Label Distribution Protocol
RFC5561 LDP Capabilities -
RFC5283 LDP Extension for Inter-Area | -
Label Switched Paths (LSPs)
RFC3813 LSR MIB -
RFC3814 FTN MIB -
SCRIRRAS 01 (2011-12-30) BRI E 22
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Huawei AR3200 F 414 % i e

R PEAHR-MPLS 2 MPLS LDP
3CH E1::pe &it
RFC3815 MPLS-LDP-STD-MIB/MPLS- | -
LDP-GENERIC-STD-MIB
RFC4182 Removing a Restriction on the | -
use of MPLS Explicit NULL
RFC5082 GTSM for LDP -
RFC3031 Multiprotocol Label Switching | -
Architecture
RFC3032 MPLS Label Stack Encoding -

2.3 A 3514

H M IT
o At Y ST S FE LDP D) RE
License X ¥
792 License ¥4, W75 248 L ZhEE, 15 License.
RR 7 375
i (KRR A
AR3200 V200R001C00
2.4 FRIEHIA
2.4.1 LDP EXREE
MPLS £ 24 2 Fihn2s KA, LDP (Label Distribution Protocol) 234 %) 1)
—
LDP (Label Distribution Protocol) i T Fr&55 Aask B Hh 18- T v B DA K AH e ) A 2 sk
Fio LSR Z[HPHAR PG A HLEL e e Hp ) N T — MR FEC IARRZE . F—Bk 17 s
o s RICRE K, MINTE bR AT ik 42 LSP.
KT LDP [PE4I A4 7T LA 2% RFC5036 (LDP Specification) o
SCRYRRAS 01 (2011-12-30) AT AR 5 B 23
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Huawei AR3200 Z 514V 2% 48
R PERE R -MPLS 2 MPLS LDP

LDP 4B3E{k
2—& LSR BRI i A 3% R 1) hello 914 &, BEBRFE 1l AEAEAE LDP X444, IHHf LSR
SIS AEY N S AEAE (1K) LDP AB344 . LDP ARHRAEAE BRI AL . AHiAR$H:44 (Local
Adjacency) FEin4l#4A& (Remote Adjacency) .

LDP Z{K
LDP X254 2 F8 A0 B2 [A] 474 LDP 231« # F] LDP RAZ #br 2yl B P LSR.
LDP G250 EAT 12 18] () LDP £ iE 3R 55 7 R4S

LDP £i&
LDP £i6H T LSR Z MIAT Hebr B i . BB S e LDP 231 73 A P Fp 2 iy .
® KM LDP 4:i% (Local LDP Session) : #7423 if B4 LSR 2 [0 FLER;
® i LDP 4¥if (Remote LDP Session) : #4xifpi/> LSR 2 [A) 7] LL& Hi%
1, e LOE AR EER .
At LDP 2315 Flt s LDP 2335 ] AL AE

LDP #h7sgE hiB & IhEE

LDP 525 fig 13l 75 DI RE T AR CRAE AR W 15 (R O0 T, shaARIERERH LA g LDP
WY RERE S, PRAE LSP HRENE.

LDP $BiE/3 Fh/ 215 Z B X &R

LDP G SBEARKLEG S SR AL, AR SR R T A (AR REAR IR 2R, —
ARFEEARTTLL il 2 A RBIEAKRYED ", W1 2R A QR R AR S R A 2 oK g, DS
SEARBON AT ICAT R AR . A AFAER SR REIE S LDP 2

LDP i 2 %A
LDP Hpi 3= Ad A DU B -
® kIl (Discovery) vV E: H Tl FI4Ey 25+ LSR IAFAE
® Z£if (Session) VHBE: FTESN. 432 i LDP M 242 A 21 o
® 45 (Advertisement) ¥15: HTAIEE. SCEFMER FEC FIARZEHLES o
® % (Notification) yHE: F-THEAba LRy B =AM 4 .

JRAE LDP v BRI 4E &2, B T Discovery W EVf#H UDP 4b, LDP ] Session 1 &
Advertisement 74 5 1 Notification 75§ B #5144 F] TCP 1% % .

REZEE S LDP f#RiRF
® R[]
LDP W54 2 18] 73 B AR 25 I B 6 FE AR A br28 ¥ [\] (Label Space) o R LAGF A
- & Jakr%Ea%E] (Per-Platform Label Space) : %%/ LSR i ] — M FrZE 25 1] .

- HFRZEAS[A] (Per-Interface Label Space) : i LSR [REME R E — IMrdEsd
[H] 6

SCRAFEA 01 (2011-12-30) LA I 1 24
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Huawei AR3200 R 414V iy 4%
R PERE R -MPLS 2 MPLS LDP

® LDP brilfF
LDP #5127 (LDP Identifier) H ThriRiE LSR AR5 [EYEH . LDP FRIRFTI
¥ H<LSR ID>: <Label space ID>, K A /5711, Hr:
- LSRID: #/n LSR ARRAF, (HP0Ay
- Label space ID: FRPRBEZMIFRIRAT, HTHFT.

242 LDP £iF

LDP A& IR#N %
LDP K IHLHIFH T LSR KW AEN LDP %1454k, LDP 1 #5Ff & BUHLH -

° ﬁézlﬁifj“ Pl F TR B EEH B EIER) LSR.

LSR J 3 FEHHVE R & 3% LDP Hello 4% 3¢, SEH LDP JEACRIIHLHI, &  AH LDP
Klﬁ

Hello # 3¢ #5717 LDP Identifier & —2& At {5 B ({540 hold time. transport
address) o WA LSR 7E45 2 #2 #2021 LDP Hello ¥4 5., X %3: {71 LDP X
A

® JEABINLE: Tk DUEERS AR EE LSR.

LSR JAHAYE [ 3% Targeted Hello Y48 2 Fi5 @ bk, SZEL LDP 4 R A BIHLE, 57
WG LDP 21,

Targeted Hello Y BV H] UDP 3¢, H Hytthb 245 e ik,  H i H 2 LDP i
(646) . Targeted Hello ¥4 5 [FIA£4#55 LDP Identifier J—28H AR5 E (5 Q-
transport address. hold time) . 15 LSR 7EHy & #2 3 Targeted hello W9 5, #*
HAZ 4% U715 LDP X 5544
LDP Session 33 %%
Pi 7 LSR Z [MAZHt Hello i B il LDP session A
LDP Session [J% .t FE4n & 2-1 firos:

SCRAFEA 01 (2011-12-30) LA I 1 25
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Huawei AR3200 R 414V % iy 4%
FPERER-MPLS 2 MPLS LDP

2-1 LDP Session &332

LSR-A (EFH4) LSR-B (#zh75)
192.168.1.2/32 192.168.1.1/32
HelloiH &

53?%1 -t >
&I TCPi%
HIED |e £ £ >
F AT RV
\“/ - \—,‘:‘%W
5%3 /%/%\Tj] m&i& >

2 2RO RYIEA
M EAlIKeepalivell &

WA |-
ez Z RN ik
s Keepalivei 5 _
IR >

1. P/ LSR [ HAH %1% Hello 75 . Hello W4 B il , X748 F A& i
HEEE S LDP £3if . ﬁiﬁﬁﬁfy‘%ﬁuf@iﬁiﬁajﬁﬁ’] TR ES T, KL TCP 1_
Feo i 2-1 o, LSRA RN T35 K Sr TCP 4%, LSRB A A48 7 55
W R AL IEF

2. TCP &R, M7 LSRA K i% Initialization VW &, BHFIE LDP 43 ﬁ
P S AL, BHE LDP W SURAR . 285 & 7K. Keepalive P4 2 I 25 1
K PDU K J& FIFRE A% ] 55

3. #3757 LSRB W Z| Initialization VHE /5, WHRARERESZAESEL, W) ki% Notification
HEZAE LDP &G EE ;s W45/ LSRB GeW B2 AH S, Wki%
Initialization 71 &\, [FJI &% Keepalive 14 545 15 /7 LSRA.

4. FEAJ7 LSRA W F Initialization 455, WIRARERZANFRSEL, NIk Notification
W95 77 LSRB 411 LDP 23 iGN W BB A0S 5, WK%
Keepalive 74 5 45 #5577 LSRB.

T AR R %) i (1) Keepalive 74 5 A, LDP 26 @37 Il

243 IRER R HANERE

LDP £l )5, LDP PMSUTIAAS Hebn 28 WLt 243 J5H T 8537 LSP. REC5036 23 ) &
ST RRZERATTT S PRI HTT 20 AR B 7 ok ke LSR Wifa] A A A BAR

S o

AR3200 SRR G FUFH FE T (DU) +FH s #2H 7720 (Ordered) +
H hnZ i F5 7 (Liberal) .

BREEXHAN

TE MPLS /A&, H R LSR W2 B bn2s e gh s ¢ FEC, B %0 _FJiF LSR. BIFR%E
R UR e, PRI EC N R R LI W4 K.
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W& KA TR (Label Advertisement Mode) 1] LAk LR P F

o NiFHEFEA
T HFJ7: U DU (Downstream Unsolicited) J&4i5X M5 i€ ) FEC, LSR Jisil
ARG AR 2510 SR BRI T AR S 40 T 5 90
WIE 2-2 s, XF 1 H o HsdE 4 192.168.1.1/32 B FEC, M5 MR %, R

(Egress) AR S E3 W _F3F (Transit) 8% @ ORI H
192.168.1.1/32 (bR,

2-2DU A%

Distribute labels Distribute labels
upstream voluntarily upstream voluntarily1 92.168.1.1/32

=2 - =
R R

Ingress Transit Egress

® Nifedi ik
TR 73 DoD (Downstream on Demand) s&F8 5% T — M € #) FEC, LSR 3k
PHPRZEE SR B 2 Ja A ATRR L 5 45 Ko
W 2-3 s, XF 1 HHshE A 192.168.1.1/32 1 FEC, 45 MLk,  Fis
(Ingress) [n] U RIEFRZETERIHE, T (Egress) WEIFRZIERIE LG, 4 2m
R IERR WL S

2-3DoD A=

The upstream requests The upstream requests
the downstream for labels the downstream for labels ~ 192.168.1.1/32

— > — > =2
R R B R
Ingress Transit  The label is Egress

distributed after the
request is received

FLAFRZSy KAV 2 1K) FJF LSR AR JiE LSR WA 2006 FH (bR 25 % A 7 2k ile— 3o
(1 ssem
AR3200 7 # 4 DoD 7 X445 & H 7 XK.
BRESEEFHAR

WA HetEd 7 . (Label Distribution Control Mode) 2351 LSP [E v i fEd, LSR
I BCARZE K B b 7 5

PRZE I By 3nT By 2 BAR P f .

®  MATERAE ;IO
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Huawei AR3200 R 414V % iy #%
R PERE R -MPLS 2 MPLS LDP

MAZHRZE S BCEE ] (Independent) J&fE A LSR A LLH T4/ lic— M2 48 2l
HEASFEC, 4y BUf LSR, MR HSEA FlEMbres.

- W 2-2 o, WERARZE AT DU, HARZE S FC4E 477 204 Independent,
M) LSR (Transit) Joi7%5AF R (Egress) MIFRZS, mia Him B (Ingress)
I3 AR o

- Wl 2-3 N, WAREREE R AT DoD,  HbRZSE 405 34 Independent,
AL FRZEE K I LSR (Ingress) MIELIE M (Transit) 2 EHEERINRE, 1A
WhEEA R B 2 NUiF (Bgress) MIFRZE

®  {PHRAE T ML

H[FFr2 B yEH (Ordered) 8% T LSR XA FEC MIbRZEMLS;, HAT241%
LSR B4 HA L FEC F—— AR ey B . 8035 1% LSR Hit & bt FEC [ H 7 &
i, 1% LSR A4 ] LA b3 & i It FEC HIAR SIS o

- i 2-2 P, WERARZRA T DU,  HARZE 5§17 204 Ordered, N
LSR (Transit) HAULE]TUF (Egress) HIFRAEHLFTHE, A2 b (Ingress)
I RFRAE o

- Wk 2-3 PR, WARERZE R AT TN DoD,  HARZE SRz il 77 Xk Ordered,
RIEFRZEE KM LSR (Ingress) % FiF (Transit) HAWEIHE L T
(Egress) [PRZEWLIW R, A <xm) B (Ingress) 73 KFr%E.

(1 ssem
AR3200 R £ #3k 5 AR o frds 4.
BRERFAN
FrZEARFF 7770 (Label Retention Mode) #&:§§ LSR X B[ {H H 378 A TF Z AR 2
Bl B P Ab B 5 2K

LSR W2 AR ZEMS AT ek B — Bk, ek BT — k.
P2 DR 7 3T LAy D9 LU PR .

o [litr iR

H HFRZERFF 75 (Liberal) S2H4S T AR LSR WEIIIBRZEWL, JoiR <& LSR
EAE H O T B R .

®  (REFARELRFR T
PRFARZELREE T (Conservative) J&$8XF 1 AR LSR UL BN AR ZE L, HA Y
A8 LSR & H W Bk AR’

M MR S N — B4R R

o [ B AR E A, LSR LA A H IR N —BhAE i R R AIbR%s, T
 LSP (<1 LDPLSP (% 7, 52 W LDP LSP BE L) , {HFEEE Z NI
FRZEA5H] o

o [IHRSFARZERFF A, LSR HARF Kk F—BkA0f IbREE, 178 T WAFFIFRZE 7S
[, {H LSP Yy # 4 Ll .

PR AR LR R T Al % 5 DoD Jral—ild, H AR A FRIY LSR.
M HCAREE, (HE B @A I LSP YA Liberal LSP.

L1 3528
AR3200 F X HRFAFERSF K.
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2.4.4 LDP LSP B9

LSP H S A2 SEBrmlt /2% FEC FIRRZE 3 T40 5, FHB X Mrgp e im s LSP _EAH4R

LSR. FIHI%E & Rt H EARZ R AT AT Febras s il 2ok i i 1 - B0 .

1. RIS AR N, R AN SR E S H A B TR H (i
M, HX A S TAT A A [ FEC, WRZIBZT S i — H i Hhhk g <7
—ANB ) FEC.

2. W MPLS MZE IS A T M BC AR 2E, Wh FEC 2rBkeas, Jf Eahia Ly
FFREWUE R, AR B A5 2 B RIAR 2N IR € (¥ FEC 5545 .

3. REIBRZEWURF B LSR AR AR A AR P AN 4 H 85 T3l Ediy LSR
HIENTH55E FEC HIRRSE WG B .

4. AN AL LSR W RIFRAE WS T BN, & A EAE RS A R Fr AR N (R 4% H
XN, BUSERC T LSP (FAEST, 45 R oK nl LA i% FEC X N ) Kot 70 430 T b2
Ko

245 LDP Eimi B
AHEPE T DS RS LDP ZES7 58224 IGP X I8,[¥] LDP LSP, &k 2e 8k 2 W [ p s .

2-4 LDP EEigi R LA MRFH

LoopbackO
1.3.0.1/32

S
/ Loopback0 Loopback0 \(\\\Q\f\\rz,k

kY ?}- N
1.1.0.1/32 1.2.0.1/32 ¥ _A.
Eth1/0/0 } ©
%10.1.1.1/24% Areal0
LSRA ' Loopback0
. 1.3.0.2/32
Area20

W 2-4 Fion, {F4E Area 10 Fil Area 20 P> IGP [X 1.

7F Area 10 X312 (1) LSRD )% %+, F4EF] LSRB I LSRC [IF 4 LI . 8
W, N TR b AR 2 g R R SR 2 i, A LSRD ] DL ISIS #% b
T SCEH X 4 B8 FHER A0 1.3.0.0/24 K%F] Area 20 XIK, JB4 LSRA [F i HAix
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Huawei AR3200 Z 514V B% 48
FEPERER-MPLS 2 MPLS LDP

ZBEG B, EA 32 MBS . SR, SRR, LDP &S LSP [
1%, 70 i P A 4R 5 0 R bR 28 i S B R 5 A 1) FEC RS AfUCECI s B, T
2-4 RS DL, LSRA (1)t 315 BT FEC #5741 (0 8%t 45 Bz 2-1 s .

% 2-1 LSRA BYIXHRIEEF0 FEC EHFHEHER

LSRA HRINER FEC
1.3.0.0/24 1.3.0.1/32
1.3.0.2/32

XFERAE M, LDP H Ay Liberal LSP, Joykfdi vk IGP X 1) LDP LSP, D%
TIoikgs VPN ML A e i BT W BEIE .

Rk, 7eE 2-4 PN, FREAliGE LDP s a7 i ki 37 LSP. 7F LSRA
g g, CLFEAEREHKM 1.3.0.024. 24 LSRA Y21 Area 10 XI5 fRFRZE WS 5L
I (A7 FEC 4 1.3.0.1/32) , #% M RFC5283 i F i K UL i Ay 4k 7 X, LSRA

RENg PR 2 At 1.3.0.0/24 FIfE &L, HEZs th 0 i DA N —Bk1E 4 3] FEC 1.3.0.1/32
A RN —Bk. IXHE, LDP gia] PAEE A PSR IGP [X 1K) LDP LSP.

2.4.6 LDP Outbound EEgF0 Inbound FH
—MIEBL R, LSR X AR v B B R A IS AT BRI, S EORE ) LSP (14
o XX THERERAK MBS, S IE BRI RN AE, WK LK SZ. BlE LDP
Outbound H<#&FT Inbound HEM&, T LLRR AR ZE m i v & 0 R 6 fde e, 982> LSP 14k
i, THWNAE.

LDP Outbound % E&

LDP Outbound 5 M 1] DA T2 318 1) 6} 2544 K 326 AR bR 2 e S i JEL, - ik i€ % 1 FEC 1i4x
ZEMR R, ANl UE L2VPN PIRRZS I S, 26 BGP #25 ti A1 HE BGP 4% H
3545 52 FEC YEH .

YRR G SR B A AN SRR AR AR RS RS LI, X FEC 1) PR FE2 AT R Y
DUy KK 2 B F X S5 A4 H A R 1) Outbound S o
LDP Outbound S I SZHF/KF- 73 H15ems, B ) 37 LDP X857 Bibr2s .

LSR 7E [ X} S5 ik 2 FH FEC HAR S ML v BT & & A A RS ECE T N e

(BGP #1251 d1akdE BGP ¥ 1) 1) Outbound 5E0% .

® B AHI A E Outbound SEHE, A& IEkRES ML B,

® I AHELE T Outbound TRME, AR SRS H$5 22 (1%t FEC IS FEOR A 2 2 75
KI%iZ% 1 FEC [KFRZEML & o

WA B FEC W AT 18 AT Outbound &, WA fuVF 57 Transit LSP 8¢ Egress LSP.

LDP Inbound 3R B&

LDP Inbound S il LU -1 S8 MR SRS (bR 28 LR L, I IE % 1 FEC [bn2E
W, Al I8 L2VPN (AR R, SCREX AR BGP i iR € FEC JElH .
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T SR 2R R A R 4 R AR AR BB R A RS T RN, R FEC (1 B 5 90 ] i A 1] £
YU AT DA 2 s s A5 A N A R ) Tnbound S »

LSR FEFRMOG S AL [ 1 FEC [FIARSEBEHE BT X &G AMUE AHCE T Inbound 3

5 o

® USRI A E Inbound SENE, USRS A LS T R o

® UIRAHINLE T Inbound HEMS, JUIHRHE HEms h 5 1 1 FEC (190 FEDR A E 2 75 42
Wizt B FEC FIARZEMLES T Lo

WAL FEC WA I ASHAT AT Inbound SRR, NIANEBChRZE BRI B -

TEAERRZE W v SO -
® UNAHFIAL R EL )& DU &1, WI#S7 Liberal LSP, Ht Liberal LSP A 1] LA

#% LDP FRR £ &1 LSP.
® I HLAHRIAR fE FE AT 2 DoD 231, WK% Release W EIFERARZEGE5E

24.7 LDP GR

LDP GR (Graceful Restart) AR %% (Helper) MIFHR), SEIL A & B4 1) % &
(Restarter) &AW,

FEVAT GR BE ISR, KRR BB, AR JE4 R 415 3E N Down DR & 110 I B
LSP, FefEyim i), M4 mta)rbre 51 LB, Wi RAC S T LDP GR fE
1, AT DR UE R A 3 28030 1 )5 IR BEORFE— 2 BIOREE T MPLS ¥R A . HAkT
P 2-5 k.

1. E&EHGET, LDP AP AEE T LDP 2iHIN YT GR fig ) Ehid .

2. Helper /&%13 Restarter #1744 {51#¢ 5, 55 GR Reconnect j& N &%, 7E1%5E I 4%
I FT P& B Restarter AHIC I AR, o B AN BT T 32 42 Restarter O T
MPLS ¥ 5 3R

3. WIRTE Helper [¥] GR Reconnect & I 252 I §i Restarter 1 Helper 2 [H][¥] LDP 2 1%
i 5EH W Helper 2% GR Reconnect 5EIT#%, )35 GR Recovery 7€ I #%

4. 1E Helper ] GR Recovery €I 25 I/, Helper 2t Restarter Yk &2 % & £ i,
Restarter 1523 P Helper Yk &2 5 KR I, 12 W44 5, Helper 2 MIBR AT Ak
S 15 GR Restarter AH5¢ )4 KR I,

5. SUL[AIKS, Restarter HEAT 4451 f5, <35 3)) Forwarding State Holding &I #%. 1%
JE N RIS HIT, Restarter P B 55 A AL R R I, JFAE Helper (R N #4775 KR
WiV TR %N as B J5, Restarter iR BT A Ak &2 (1) e R R I
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& 2-5 LDP GR %IR8

GR Restarter GR Helper
= =
R P GRAE S, Initialization R
(FT Session TLV) _ X
R 2GR
Restarterij [
jr_%@ﬁﬁ%>< " 5 GR Restarter#f
- _ KR e R
JriZiForwarding Staleksic
State Holding Timer
| [Initialization (FT Session TLV,
JEPTHMPLSH: Recovery Time=Forwarding
KT Stalebric State Holding Timer)
ARBER B bR LA
FHLDPLH Stalelf)# K 40
- AR WL R L -
AR E [ PR R E
45RGR 49RGR

248 LDP MTU

MTU ¥4 K AR B.6 (Maximum Transmission Unit) o 4[E— M 2% P 5 ik 4%
BT AR, 1ZMZF) MTU Z4E% EER) . MTU RN RE T R0 — IR BN K ik
IBCRF T, Wik MTU WCE W T Bl I e A& 2 M i KM, s Al T
RILEBAE FIR ARG WA TTRENS K2 M5 K, XS Bk S 2 25,
AL . P AR S AR TS 2 BT 20 MTU T, A RefRUEREIX
RIS BB 8 i T BHL ) Bk B, IR RSO R aE— IR

EARE

LDP LSP 1) A RS0 1) 1P e K ARTE ST X EAAAEAR KANE], {H2 LDP LSP MTU
I TE R TP 3 b ) MTU £EJR B EA IR Z AR Ty o eI e 15 A2 2L AR
Y REMS I TR R LB — G P R4S, ST AR SCE 2 st B8 L B B TR BRI

MPLS MTU FI£: 11 MTU —#f, A R2GE0AE, WUl 21TECE . LDP MTU 1)
W1, LSR £ XA FEC, $TTE Filf k#4105 1) MTU AL $2 1 MTU 1
P, HUH B /MBS ah B 5 708, ETHELH KR MTU B {E Label Mapping
W EH MTU TLV i, #RJ54 Label Mapping W B K24 Filf. W MTU K485,
AN B RAR S A FCE AR, B4 LSR SNV iZ kil i) Label Mapping 74 B, 5
BRI MTU 5 45 e M aTE L.

2.4.9 LDP i\iE

LDP MD5

MDS5 F & Message-Digest Algorithm 5, j& RFC 1321 5 (1 [ Br fa e 4l 22300 5%
MDS5 [ 3RS 2 — B BV B B A B S, 7 1R 15 B Bk . MDS
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R HER-MPLS

2 MPLS LDP

15 I B I AN AT T B AR AR, A RME o D, AVEE RN AL
i RE b A AR S, RO St B AN R A B 2, Bl nl L
HT A B 12— DA IER AR S

LDP MD5 [ H 6} [l —15 BB A ME— 4 B B SORSEE LDP 3130 B A 56,
b X | TCP e 56 A5 Ay f 4% o

LDP MD5 $iiF /275 TCP & £ 2 WrHATH: LDP W EALEL TCP K W, 437F TCP 3k
Ja TS —ANME— )5 B AR . X ME B 230 TCP k. LDP i B, LL
N P B A — R N IR a s B, Ei MDS Bk R

PO RIXAS TCP RICIN,  H e BUROCI TCP Sk R 2L, LDP IR, Jf
4% TCP k. LDP i B LARAMORAF A E S, A MDS THE I B2, AR5 S
Al RS A EEEAT L, AT RSBG4SO T A B S

A5 I 7 BB R I A W SO SO R A, 3 L AR WY S S0 xR B ) R A
P SO BB M 5 (e WSO8 ELEAE G B SO E s P BEE I 74T 8,
SO AR N B S Il SR R R PR I B S AT R

B R R E AL s B R WIS e %SO, 24 S 5 #E B A
BN TATE, W DA IS ST HOR K E I F AR S 5 MDS 25T, T
WSO SCHI AL SR IR AL, AP SEBLIE] T FAA SR ACRTE W o

LDP Keychain

Keychain J& — M an i nss 553k, 51 F MD5, Keychain 2515 [/ — B S5 H
Y A A 2, SEEE LDP ) SC B B e 36

Keychain JoiF )5 S A%, JERe AN, JF B0l BRSNS 45 s 5
7% (4 MD5, SHA-1%5) St Al AT RN Tl o AEWORIRSCIN, RET AL A
FRIMC B AN A R A, I 12 T S LA R A DG C Y Jon 3 i 85 SRS DA S B (R
RS TR],  HEAT AL e ARSI i S BeAh, ARG T LU S R A 1A 2

], A Bh5E A SO R UIH,  EGe T IR TR) AN B SRR ) 3 S50 5 B o B g ) e

Keychain (1855 JT A8 F i S5000% DA SR B A FH PR AT 200N Ta) m] LABRBM S, TR Al —
> Keychain B'E 75 55, #F9> Keychain L& 9 Ml 2 /D75 EHCE — M90S, IR E Inid
ik

Keychain 7 S0 E 525, 75427 MPLS LDP ¥ F 4552 7251 1] Keychain 5 5 (%]
ZEAAHI Keychain 5l K, X Keychain #E4T51H, RIRTSEHIAT LDP 2310 . ANIH
fry s 25 ] LS A ) — A Keychain L 15 A

2.4.10 LDP /4 BGP 9#r%&

LDP & BGP 73 Fr%5/E45: LDP A bR 2 /Y 32 A7 H#EAS 1K) BGP i H 7. LDP Egress
LSP, LA LDP Jy/~ ™ BGP ¥ 37 Transit LSP.

LDP Jj BGP % H1/0 4555 LW ILE L3VPN 535 Option C 35, SZHL LDP 4 BGP #
IFREZ G, B Option C 35t 1 PE F1 ASBR 2 [H) AN 457 full-mash () IBGP 4l &
KER, BT RE.
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2 MPLS LDP

L3VPN 5 Option C

2-6 L3VPN #15 OptionC A/ Ak

i BGP/MPLSBackbone

AS 100 Loopback1

3.3.3.9/32

Eth2/0/0
&=2110.0.2/8

Eth1/0/0

BGP/MPLS Backbone

Loopback1 AS 600

4.4.49/32

Eth2/0/0
11.0.0.1/8

N 4

Eth1/0/0

 Loopback1 1 1.1.1/g
. 2.22.9/32

ASBR-1(PE)

Eth1/0/0
1.1.1.2/8

Eth1/0/0
9.1.1.2/8

Loopback6 JRRREI
30.0.0.1/8

e

20.0.0.1/8

9.1.1.1/g Loopback1
5559/32 |

518 L3VPN #4, OptionC ML EAIF K&, PE1 F1 ASBR1 1], LA PE2 Al
ASBR2 Z [AIANTFELLE N IBGP 2 J&, T/27EMN S ASBR 43 JlCE LDP & BGP 4
FREEFNS, JK BGP #H 5N IGP Wl kA, Al PE Lty H bt & 255 i
PE ] LDP ingress LSP 14 L3VPN FJ /2 [ %18 o

% R AT IR

LL PE1 ] Loopback Hutik A1 . PE1 ¥ 2.2.2.9 / 32 il i IGP Wil & Aii%s ASBR-1;
ASBR-1 %% 2.22.9 /32 W5, 2l—4 BGP #:%%, Jfiliik BGP WhisU kA £
EBGP 4 )it ASBR-2; ASBR-2 %%%]2.2.2.9 /32 (a2 1A ™ BGP ¥ )5, LDP
2579 2.2.2.9 /32 ##57 LDP Egress LSP, F1¥% 2.2.2.9 / 32 il IGP Wil (JLi 245
BGP % 2.2.2.9 5| N IGP #) KAG%: PE2; PE2 243 2.2.2.9 /32 (Uil IGP
M), &4 2.2.2.9 #57 LDP Ingress LSP.

PR FEAESA,

PAFA % HH 30.0.0.1 / 8 K SC A, 7E PE1 KN —)Z BGP #5345, FFHEA—
= LDP #52%; {F ASBR-1 #1482 LDP (525, A% BGP LSP, HfEAN—Z
BGP #3%%; 7F ASBR-2 Ll 421 BGP #5345, #EAF| LDP LSP, HEA—2
LDP #3%%; 1E PE2 L5 HANZ 1) LDP #5255, 5HH N2 BGP #5325, & IP # Kk %
20.0.0.1 / 8.

24.11 LDP GTSM

A TTL L& 9 HLiil GTSM (Generalized TTL Security Mechanism) & —Ffill i f0 7r
IP RSP ) TTL B A5 7 AN TIE & SCIF (R0 Bl A SR SEER TP MK 45 24T ORAP TR AL

ile A GTSM B S HTHE:

® W AN SC) TTL (A2
® UMM TTL (IR MEw: 15 0k
GTSM N HVE Bl 45 BGP (5 IPV6)

OSPF. LDP. RSVP. OSPFv3 %%,
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EAK[FEE
LDP GTSM J& GTSM 7t LDP Jy [ i) HAR N F .

GTSM G H)E R SCH) TTL AR, BEIRSCRA AR, NP BE% 2 Bl . GTSM
For LDP B AHAREARLT (T~ L icrf g i JsU U)D BE#% 8] i) LDP ¥ SR S ik
ML, PGSR d1 g i A B S RO R, (ERE GTSM,  IXAF 4
Wik 2 (BN H] LDP i, @SR LDP B3RS TTL ANRF & 2 1 e B IV 2K, #tiA
AR SO ARE BRSO T AR S, B SeBU BRI fRe o

Bz F37 ==

GTSM 7EsEBr N o, FEEARS TR AE TCP/IP JZ L ¥ H )2 H %% CPU-
utilization (CPU overload) KM, N AT LDP, &% GTSM N H T LDP #5-Ff
HEIRSC, Pl LDP PRMAER R RO BEH T, RIAS#EH S 53 CPU-utilization 451
B Hd

2-7 LDP GTSM A M #R$M

@ 2-7 Pizx, LSRI-LSRS AH TR0 thas, 4 LSRA ik Hifth % 2 5408 th
PEIAHEAIER, LSRA T HEShiE LSR1 ~ LSR5 2 [alff) LDP AH R SRk 2Tt H
i o

2 LSRA &t HAB W AN G, Dhi& - SCH 55 1) TTL (E80A A e AT, Xk
& GTSM IR .

7E LSR1 ~ LSR5 _b43 7 BC & B 4N ml REARJE 1Y GTSM 3l : 4/t LSR5 ERCE LSR2
RILEWHAR A BB 1 ~ 2, HR TTL AN 254 ~ 255. 24 LSRA K& DR S F)
i5 LSR5 I, WF&nt kbl iess, SETTL LLHLR E A RN, Kk LSRS
AT DA GRS E T, B T Bt .

2.4.12 LDP AFT B Peer Dr%E
A THREE IR T H T A N A A R e WA S L 1 P T T B M T

FER 45 B Peer 73 ARZEHINGIL T, RIEHREE Mapping W B, AR % thi {5 Boo
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