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(54) Title: METHOD AND NODE DEVICE FOR REALIZING BIDIRECTIONAL LINEAR PROTECTION SWITCHING FOR
MULTIPLEX SECTION
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(57) Abstract: The invention discloses a method for realizing a bidirectional lin-
ear protection switching for a multiplex section. The method includes: after a node
device calculates the bridging request with the highest priority in a protection
group, it performs bridging and switching for the service corresponding to the
bridging request, according to a first decision mode. The invention also discloses
the node device including at least one working port and one protection port,
wherein the working port and the protection port interact with an automatic pro-
tection switching (APS) module and the APS module is set for: performing bridg-
ing and switching for the service corresponding to a bridging request, according to
the first decision mode, after calculating the bridging request with the highest pri-
ority in a protection group. The invention can greatly improve the switch efficien-
cy of the bidirectional 1: N linear protection for a multiplex section.
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510 A NODE DEVICE LOOKS UP THE CONFIGURED PROTECTION GROUP IDENTIFIER OF A
MULTIPLEX SECTION ACCORDING TO ALARK INFORMATION OR A PORT FOR RECEIVING THE BYTE
K OR FOR EXCITING FUNGTION SUCH AS A SWITCHING CONTROL AND 50 ON

520 THE NODE DEVICE COMPARES AMONG LOCAL REQUESTS IN APROTECTION GROUP ANDIOR
REMOTE REQUESTS AND CALCULATES THE LARGEST REQUEST AND THE REQUEST NUMBER VHITH
THE HIGHEST PRIORITY IN THE PROTECTION GROUP

530 BRIDGING AND SWITCHING ARE PERFORMED ACCORDING TO A DECISION MODE INDICATED BY
THE RECEVED K2

$31 EXCHANGING THE PROTOCOL BYTE THREE TIMES?

$32 THE EXECUTION MODE IS STORED AS EXCHANGING THE PROTOCOL BYTE THREE TIMES, THE
NORMATIVE DECISION THAT THE PROTOGOL BYTE IS EXCHANGED THREE TIMES IS PERFORMED
AND THE B8-B8 OF K2 FILLED WITH 011 IS SENT

$33 EXCHANGING THE PROTOCOL BYTE ONCE?
534 EXCHANGING THE PROTOCOL BYTE ONCE IS SET IN THE LOGAL PORT?

535 YES

836 NO

540 PERFORMING THE BRIDGING AND SWITCHING FOR THE SERVICE WITH THE NUMBER
INDICATED BY THE REQUEST WITH THE HIGHEST PRICRITY

941 THE LARGEST REQUEST I3 A REMOTE REQUEST:

542 THE CONTENT OF THE PROTOCOL BYTE TO BE SENT IS THAT: THE REQUEST TYPE IS THE
LARGEST REQUEST, BOTH THE REQUEST SERVICE NUMBER AND THE BRIDGED SERVIGE NUMBER
ARE THE SERVICE NUMBER INDICATED BY THE LARGEST REQUEST, AND B6.88 IN K2 INDICATES
THAT THE PROTOCOL BYTE IS EXCHANGED ONCE

950 THE CONTENT OF THE PROTOCOL BYTE TO BE SENT IS THAT: THE REQUEST TYPE IS RR, BOTH
THE REQUEST SERVICE NUMBER AND THE BRIDGED SERVICE NUMBER ARE THE SERVICE
NUMBER INDICATED BY THE LARGEST REQUEST, AND B6 B8 IN K2 INDICATES THAT THE PROTOCOL.
BYTE IS EXCHANGED ONCE
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— M RRE B G KRB T B LR

BAAT R

ALK B GHEARATIR, AF A A A —FF LI B AR
Bl 84 7 R B BR A

HRHEA

& G.841 474 (R 454k % ( Synchronous Digital Hierarchy, SDH) M
SARILEM) ) MLE 4 B SR 484 ( Automatic Protection Switched, APS)
M* st 8RB 1N S PR A7 18] 4 04 SRAT AR = A d PR AR 0 5 18] At

Zk (3-phase) TARMBIH:, &tk R AR SR, PATREFRE T4
ﬁ%%ﬁﬁﬂgﬁﬁﬁikij?%#%ﬁﬁ%ﬁ%%mmﬁlﬁﬂ%ﬁ
T, AT IAR RS0k, B 1 BT, 4R 3-phase ARG 1A do
T

RN BE & s ARR % NRO,O #9154 (NR A AFK, iHRNEES
FOAHBEAZTEHAO0) .

B L% ER &AM EMET 2 HILET, Kk SD2,0 (FHRSEMREE T
2);

3T ERERTRIET 2 S, Ki#E RR22 (R@ikEk, R4
WEAZT T 2, F&4estss AN T RAZ 5 2 R4 ) ;

EN EREFRAZT 2 YRR, K iE SD2,2 (B 4extss O,
125 2 ) ;

A 5E T BARE R RAT T 2 Bl

L4 %D LR ERRNEME T 3 P, K& SF3 205 R smfrdefe 5 3,
B s sk B AN RAFRE T 2 09RE)
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F3E T AR ERUNAZ 5 2 9 ER, FHUTIET 3 IR, RE, A
i RR33 (R&FRK, HRMEMNERET 3, A5 st AiMe T rizS 3
i) ;

A3EP BIREZRAZ T 3 B9HFAE, K% SF33 (Bt iz 5 3
HrdE)

3570 BARE T RAZ T 3 a9k,

LA &AM D TEEE 3 o9 EWRE R, K% WTR3,3 (il 4n
X% BE B B A S AF R AR E )

Fod T BRI TAREE 2 A Sk, REUEES 3 9BIBE, Rt
SD2,3 (#HRA#MFEZ T 2, BH SDHAERST WIR) ;

3D ERERONE T 3 (BB T 2 EE, KE RR22 (K
®IE R, R RENERE T 2, st R AL R T 28 ;

F3% 7 XA R RAT T 2 (9B d, K% SD22;
&3 EREFTARAZT 2 6918,

T, FEEE (RE) ANEIME T A A RNE, 8 st sm A A
0155, AEeRcEE Bl ke AR NE, ACRIATARERIR, KRB B AR
Blik, 154F B Z RZEFPAT T A3 0B, R EE il
o B 5% 69 APS 9 R AFE AT, LEEHRAT R K,

AR5

KERPT 2R ARF AR, RAET —F LI E A B R & MR 15
Pty 7R BT Ak A, VAR G5 EATAR A IR ST FE LT, R
5 A B 1IN 6 R MR I8 3R 2R

AT MRSk ERFRL, AR IR S IR B B AR B #ea T
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%, EF kI

TEXETEHRPUEANREBRSONEFRE, RIBH—RFHEX
BAT A KT AL Ak G5 e Ao 32

BT iR 7 B 3% BAR R 5 — ik FAE R AT 2 AR TH LT R Ak S8 M Ao ds) B
& W IR 6,35

Pk Bk &2 P K Bk S B B 692§ — R 5 X, NI4T
T RAT R Ak G- 04 a8 Au 18] 4,

BT iR 7 B 3% BAR R 5 — ik FAE R AT 2 AR TH LT R Ak S8 M Ao ds) B
& W IR 6,35

BTk BiX &2 P B B 69 B R B4 K2 38~ 2% — R F AKX,
W HATIZ AR KL b S0 M Ao fa] 2

BTk ¥ B iR &2 P W B B 09 B R BT 48 K2 38709 25 — %X
BB S, iRk eds: RAFES —RFEHEX;

BT iR ARIE 5 — ik SO X AT AR R i b G5 e AR Ao fe) B 09 3R 2
J&, BT kil 6L3%: KEAIST AT — R AR89 5 R BH4E K2.

B iR AR IR 5 — o AR K BEAT MR 408 B 2t B b S 6 M4 Ao e 3 44 33 42

Bk N B R BB P T R GBI e hAE B, LU T A8 e di 4
TEAE T R R ER S BATHATH R FAEX TR, W& Arid W& ok Fa
EW S UTIRES- S

AT BELEAERR, AELPLFLE—FF ERE, CEE2 YV —A T35
0 Fo— AR T, Bk TAE O fepTid iR 0 5 | shE B3 (APS)

Bk APS 833k B . T R MR e B R S E KB, RiE
P — ik FAE X BATZARETT LT AL Ak S 64 i Ao 8] 32,

Brik APS #8332 X F k4o T & RARYE B — ik S AR BT ZEF K
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xF Rk St MR A AnfB| d s EF R ERETLE MRS — R F AKX, M HEAT
MR KA R b G- 0 R A 32

Brik APS #8332 X F k4o T & RARYE B — ik S AR BT ZEF K
st Lk S e AR AE A fe] . S RIBTARILE 0 B A BRI K2 S h T2 % —
BFAEX, W AT IZAETT R B Ak G- a9 iAol 3

Frik APS AZ3RiE % E H: RAFTAE S —RFAEX, £ TRFEFBE IS
AR TR RIS TS — R R A X Y A B4 K2,

FTid APS AZ3R L% F . HHENE|NE T R aB Bz ®1z &, LR AT
B e dw HME G AE T R R RS B AT PAT Y R FAEXTE, W& AL N E
LR F AR R AT .

AEAFRAET —FF LI BEE) KRB B 89 5 ik AT Bk, B
Bl RPN F T ZRRERY A —KRRE, MEHERFRELRA
—K, TRRKEHEAE N & KRR GBE B E, Mdmifsrte
FOTE R, BARMRGR, PATER BRI R FAFE| T 4k, AR AAE R IF R,
Wt A B TR R, Blde, BIBRAERIREE, A8 VAR ik A
Mg 2K, BRI AN L AR TR, ot AR TR A RS AR A 4G
— BB R, FET, @4 phase HEX AR T Tk,

PR P Ak 3£
A 1A A 1N & LR 4718 #: 3-phase #) APS K & AAE =& B,
B 2 RAK P — RGP T EREGTER;
B 3 h AR L BR 53645 64 I A B @) KR I 8] 4 0 7 iR 0 AAR A
A 4 &AL AR 69 B8 B8 &R 47484 1-phase #) APS 74 & 742

B 5 &AL A 1-phase 7 .53% &5 3-phase T EiX & 493469 APS 74
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RE Q3 4E T3 F X

AR R E# (G8031) Atk izt % hiX 474 L # ( Transport
Multi-Protocol Label Switching, T-MPLS ) £ 4447484 (G.8131) ¥, */&]
BATA AT T B, FJIAAT ERREZLEL—KRPXFF (1-phase) Bl#
PATIEAR, ARG T LN & LR 9B E . G.8031 # G.8131
R R B T RIAT I E) 25, H PR A 18] 3%

BFVL L AFAEIE, KA E I A BERE TN KHARP F TN
1-phase #9347, 22 4% phase FRIREAZ AT, &) 3T 3% R AR 09 R FARX,
B Bk ek FAEX, AR — B RXEATRY RE, BIRAF Bt RA 4
e, AR 69 ik 4iE A T G.873.1 AL 89 4% 1% W ( Optical Transport
Network, OTN) MR IP,

AL 2R FAK 1N WG &Ry 2 Z KA 1-phase 7 %,
AH ET B R RPLARNRLER G ONEFRE, WA RIEZ R KR
A St MR AR M, R AT SE L AR R R, AR AR e, mRAIA
RFRIER, LARE R MBI, ik SR A,

B A B4 K2 55 49 b6-b8, BUHAREZ LT
000 =

001-101 7%

110 MS-RDI ( Z_f) B 3% 8k 487 )

111 MS-AIS ( B A BELfT125)

K) , FFARIE T B SUHATAR B 64 1 R

T E A 2 A B BCELAR SRAE IR AR A B 5 R4 SRR F B — it e it
. FERANE, EXFROGFLT, KL FERGAR TS T o945
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FET] AEZ AR LA,

El A7 /£ 484514 W ( Packet Transport Network, PTN ) iX-& A AM64 5
J BfR %7 (Multiplex Section Protection, MSP) LA T AL AF %R 5
RIPBIBBE, ALP—FRPGT RGN TEAE, B 2T,

ALK I E BT K2 59 69 b6-b8, A X4 F:
001 1-phase
011 3-phase

EI R G R Q5K T AFeB 6§ STM 35 2 #A-1 F= # B-1,
HFHA-1 A TAEm T, #B-1 ARPET, LN RERPLESHE N /ST
2Fe 1 AMRPIH D, TN REER R —5 T/FEE, N/ NIAdEds—
FARAP B, T A —RARIEAL S0 PR A T AR AR AR i 4G Ak G,

ST AKRNHA-1 350 95 LZ 8. K F BN #B-1 %0 69E L2 84
HB B8 K1 K2 7, B4R ) @ AR 4 42 T 25469 APS R AR, APS
e F AR AL W B IR BT AR T BRSO RY LT A B R Rl ds, R P
TREZ A LN R RFE AT,

J P EB E RsR ik &0 AR BRI AR, TR IR R R R
) 1-phase, &% 3-phase, XA, ZHXSERFLLLEG K2 F57 F b6-b8
eI b 6G4E.

B 3 A KK R L5645 69 F L5 B G KA B e iR AR R,
4ol 3 Frae, L3ET @R

S10. P SR & ARIE L BT B R B K 5275 S8 3 ds 4 58U VE R 64 38
o, HRIFHEE SRR AR (ID)

TR AR & BT G Bl H)1E 8, M@ APS ARk K AL K MAREE
R, VAR R AT B NS APS A3, APS Bk B s AR MR
KA,
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S20. KH EK L LEARI LA K AdiE Ao/ Rk s iER, FE AR
R AR R & 04 Kk R BGE R 69k 5% %

M 58 R R IR 6945 A b BRI 2T 38 090 RBP4 sl R, AR AOR
RAAMRY A TR LA B @ AR AP 18 G0 R PR R AR & 094
R, AR IOF R L AT B A R R AL Tt Frds ok (P
B AR AN BB A E DR BRI ST LA T £ )
232 3538 R W R BB 23512 A iU A BOP R 49, XA b BR T A&
JL G.8131.

PR R, o SARIE T 3528323k R T 0918 AT — B4
PRael e, o Rk ik KR AIE R, Bk RiBatif R 49454 (4 SD.
SF %) &2 sts; 4R TABFR, MAEMNESALZRR (REFRK, £F
#—AHINER) .

S30. ARIBEIEM B4 K2 F8T 69 R FAEX, HATHRAEB] 4%

FHr BB 84 K2 6912 8, BP b6-b8, AN K2 F 32 Bt s ¢4 ik R AR X 12 8,
Jo R I K2 49 b6-b8 % 011 B, #RAF#F4EX, (mode) 4 3-phase, F%47f
44 3-phase FATHEFE (%) , HK % K2 49 b6-b8 345 011, 3§+7 3-phase, %4
x;

o R X ERENE TN W ek 5 XA 1-phase, F.5%%& (APS
RFAES ) FHH R R E R FAEX G AT AL ATEAT R FEX TR,
W EAREFAER L EAZ LB RNERE, AHTLEF G—FRT, s
ERT, HR,

M K2 #87 1-phase, HRAMATH X mode 4 1-phase, 456 F 3 S40.
FHACK2 F8 7 HAAE, FIBF RSB B RO, 4oRikE&H 3-phase, ATk
&4 3-phase HATH R (%) , FNH&F I S40.

S40. PATHR S Bk K 49987 R8T 09 Lk 552 7 a9 iAo 8] 3,
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Je KRR KR A ZHER, S50, TR, REHRFHFALA: #HR
EEARKFR, WRLS %5 O L 5% 5404 RIOF RIET gL 5
%5, K2 ¥+ b6-b8 57 1-phase, % %k;

SS0. AAMFF HEA: HRAE SRR (LAHR) . R 55%
FAROHBELE R THRARKFRIE T LSS ST, K2 F b6-b8 $5-+
1-phase, # K.

4o R AP ER B AR LN & 8 FAEXh 3-phase, 7 535 5| i
%ﬁﬁ%&%ﬁiﬁ$%ﬁ%%k“ﬁ&xm,MLﬁ& FA XK T FeAz 8
FINEEZE, BATHLEFPG—FRT, RUEERT, 4R,

TR F G, B IR ) 1B AR AR Mk R R H AR T A Fodk
+ B #AT, XiEKl. K2 Ei#EAEF BB kyP s 0 L4 E &,

VAL AL F 64 S50, 1-phase idAZK 2R L RR &K XA 69, BHHMHH
XM E R, 15K E RR, T2EZFEE|HEATAREDE SDH &4
R, RIE APS WABREEFIEAT, T ECHAE RIEA 1-phase #94FEHLT
RJE K %692 NR.,

Gl AT BT A FORANT i =) B8] 5 B 18] 69 5500 1. AR 8] 28 R 3 44
A CEAR, 2. 35 APS & R A kR PFATHERAK, 3. KFHAITHEY
FATHEAK.,

A G-t fe| R nt ) L ik UANRRRA £ 0, RV RERFE, AT
HAd 30 04 B K 7T 1E B TEK,

A 4 R ARZ AR 69 5 BAE) KPR 4784 1-phase 49 APS JH & 742
TER, HARY, A, AR P EEREE S —ANEEKESH 1-phase X,
FERET 2R EGBTF IR, R ERGIEF LiZE6 K2 F49 b6-bS

8
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187 1-phase, PRIFB|HRTAET:
BN KT 3 AR K % NRO,0 4915 4~

B sE B EAMBNE S 2 Hint, it E 455 2 44 SD HrdEiE R
R AEBRE, WD RMEE B, R % SD22 (FHRAEMNERET2)

5% BIREFEHINMET 2 HBE RIRAAR G, LT 2 9
M, KiZ RR22, J&@idAz 3 R,

W E@ T, iK% SD2,2 BP AR T sk ey H i, BlmpATitA
BB T W1, BlaF, APSAZAMIMHERIOR Y T, *FEALTR e AT E iV T,
B4R E AR IFE] T 4R .

B 5 AL 1-phase 7 518& 5 3-phase 7 BiX & 694469 APS 7§
EAAETER, Bk AT L E&%E A 1-phase, &35 SX&XEAHINA
69 Bk S LA 8970 X & AR & 3% 3-phase AT, TAM K2 #4290 phase #=
£ i% phase 7 X ) , RyPFIHIELT:

AN 3% ALK A NRO,0 69154,

4 7235 21K & (3% 1-phase AT, BEAHBAL K2 FH A BTFHEX, &
{753 1-phase #AT) &N BMET 2 518 (SD) B, JFHIFTFH4E5 2 49 SD
HEERORARES, WA RMEE S, L% SD22 (GFRf AR
52);

F3mT EEE (AHZLEE, FRAW K2 FreR AN, w28
IE# 49 3-phase &L 2, B2 49 KIK2 & SD2.2, A £k KA M ESET 2,
Bl sk SRS 5 2 e, AR T AT RIE T 2 9B T ) #
INMET 2 9T R BR S, LARIES 2 69HF4EE4:, K% RR22.

L 45 ER &R B 425 3 kA (SF) , FitHAE5 3 49 SF Hrddih
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ReGRARR G, MBHET 2 a9 B, K& SF32;

F 3B AR B ROHAE T 2 BRI, TR RAET 3 MM, K%
RR3,3;

% R E R ARAT T 3 69 EH, K 3% SF3.3;

%
& @ i A2 4L 2R KA,

AL P GG IR AT RIFH G RA R H R, ARG FIA, LA
A2 IR % BAA FRBEF R TR ER, IR AT B R T R R,

3-phase 48 T~ K F AL A 69 &3 BKIA 3-phase 77 A AT, 1-phase 45
KA AR A 69 &3 1-phase 77 RAAT

4o 5 Fr, H9F K d 3-phase MA AR, HAWLA2EB/H 2-phase (H
FERRLZARWNFT ) HAT, mteRiFRd 1-phase MALA, 1724%
l-phase #4749, 4=k B . %d% 3-phase AT, H&/EIE| NR, @2 RR &,
2R B ATRAZZARE B (NRIFRRARAN FHRFENAFR, FR
E5%5H 0 RFIM L F%5) .

AABRA B ARA R T ARG ER 5k b ey LRI T RTBTLZR
RABSAR KB AR, FTIEAR AT A G4 T3 BT s AR, 4o Rk
BAR 5. BERAESF. Tk, Lif 5545060 23R RER5F AL T AL A
—AREANEREIER T, AL, iR 5] P 64 B T AR R AR A
W R EI, AT AR A 2 AR 0 T X E I, AR R IR FAEAT 4
TG K GG R Fo 2R A 0 25 4

VA _EAS A ALK B 69 4kak e, HAR, AK BRI 4 Z A e,
ETRE B AL PAAPR L IR HFENT, IBRFIRGEARAR & THRYE R

10
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B OPAAEE BAPAR G K R A R, A1 SAR ST 44 B e AR LR T AR A
FIT It 89 R 2 R G PR3 T )

ERE L

RAE PR T —F I G BORE) R AAER B3 69 77 R AT Bk &,
Bl R P HXF PO ZRREBRS H—AREL, AR REFLEALRA
—K, TRRIEGEAEK 1IN G KRB E, RNkttt ea e
B RR, BRI, PATE R BRI R FAFE T A, A AAR R,
Wt R A AL R TR, Blde, BIIRRERESE, AR AR Bk A
WM&y 2K, B PR S L AR TR, St AT T A B AR A 84
— e B 2K, R, B4 phase R AILIRT TTixk,
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B Fl & R

1. —HF SE LB R B e KRB 69 5 ik, %7 ik adE:

ARG RPN RO BR SO RE, RIES — AKX
BATIZ M KA L ke G0 A At 3

2. A BR 1 iR e F ik, A R SR SARE S — kR X 3t
AT KT B Ak S 69 3 Ao f8) H 04 45 3R 35

PR B35 Pl AT Bk R R a9 R F —R S, MHATI
LESCYTE T S

3. de R 2R 1 ke Tk, B PridH SR GAREH — R F X 8t
AT KT B Ak S 69 3 Ao f8) H 04 45 3R 35

Bk 5% &35 P B4 3 69 B R BT 4% K2 459 =5 — R ¥ X,
W) AT IZ AT KT B b 5504 M B 42
4. 4B F|FR 3 TR R, EP:

PPk 30 &8 &35 FIBr i B 69 2R B4 K2 48769 2 5 — R AR K 49
F|RZ )G, FrikFikil @i RAEFEE —RFEEX;

BT iR AR 5 — i FOAE X AT IZ A K L b S 89 i Ao ) P i T IR 2
J&, iRz afs: REIBTATR S —RFAEX IR B4 K2,

5. b A B R 14 PAE—IFF ARG T FE, LP: PFRRE S — R FEX
AT IZEAMEF Rt b S ey fe e B eyt A2, PTRE 7 k3 L35

FPiR ¥ Bk &K M8 T R e8| 35445 &, ELP) Wi BT i 48] e 3 4)
13 8350 69 R FAEX G R AT HAT AR FARAR TR, W& ATk B B3Rk RO
AR EEAZ L,

6. —FF P EXE, AIEE VAT ufe— AR o, Pk T3

12
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v e TR RY SR 0 5 Stk ElH (APS) B3k A, £

Firik APS 3Rk B b IR R A AR A AR SRS, RIE
5 — R FAE X AATZATIEH KA L b G- 09 i A 8] 4
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