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A differentiated fault recovery mechanism for power line carrier communication

based on Multi—Protocol Label Switching
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Abstract: Power line carrier communication is a new effective communication method for a wide
range of Device to Device(D2D) data exchange and communication applications, which bears the
advantages of free deployment and easy direct connection. However, due to the communication
congestion or electric power interference, different kinds of failures are often caused in the actual
system. An efficient recovery mechanism is necessary to ensure reliable data transmission. By
introducing Multi—Protocol Label Switching(MPLS) technology, a novel power line carrier communication
distinguishable fault recovery algorithm, Diff-RECV, is proposed. While considering different
survivability Quality of Service(QoS) requirements, by combining protection and recovery mechanism
with multipath recovery mechanism, differentiated traffic protection and recovery are realized. The
proposed Diff—RECV algorithm is verified by experiments. The results show that it can not only recover
100% traffic, but also has higher recovery speed than spread method.

Keywords: power line carrier communication; fault recovery; Quality of Service; self similarity

HL ) 2 D S VR —FoB X% R UG (5 a0, B FEE ., 5 Tl & 54 (D2D) FLE M E m L,
IEEIEOUT 4% 2 3 G E B DG 1 A sl A T g IR ATl 55 U R S ) LA B A 4% PR AR, R e SR
Al TIPS BT R, PR S A AL S, i 2 A R e R ML, AP SR & v o 1 A%
fil o T LLR I IP (45, TRl & 4t B 7% (Open Systems Interconnection, OSI){A& Z o 22 )2 Pl AR B T e fs Pk
SIRE, AR T 4 RN v 2 0 AR 45 i (QoS)™ . i, WK A A5 il (Media Access Control, MAC))Z Ik &
B SE 30 20~50 ms (1P 52 B[] P 56 B 0Bk i, R B 0K S 5 0 B I B AT T 4% U2 Ik P L o R A ST
= R PP RE 0 — R AL, O o SR — AR IR —E i R AR, BT R AR AL L 55, 5K
BB FWAE o BT T o — B A = B, T 4 0 Kk R, PR o L R A R RS T (G
T S, SEOKE B, 3T B 50~500 ms. N IE T 00 S 2 N SE SUSEEE 45 T AE B R
K EHEE: 2021-06-15; fEEHHEE: 2021-07-16
ELTE: FEZR& My 2wl B8 B H (kj2020-058)




095 ABEH PSR TFERSRE 521 %

WA R AR B A Mg, R AR LS N =, o A B LB i S, R T A AT X T 2R
U 3E A5 A e R R S AL

1M MPLS J& —F /- T MAC 2RI )2 Z [ 1 2.5 JZ2F AR, HEA MAC 2Rt , A B 4k T W 45 2 Pk
I R T 5 IR o VR e L B N @ = R W W 5= R 1 = T I ) AR B TR O S P 2 T TR a:
PSR HL g 2 2 D3 A AT X 43 R R 2 459 Diff RECV, %53 36 3L T R [AL 45 1938 15 QoS T 3K, fili 45 2 Fil MPLS
PR AZ AL LA SE B o0l 55 A S Ok 40 Sl (5 R, JFA SR FH IR

1 EFMPLSHIHFE RS 18

MPLS P00 75 P 7 P 4 A% 700 A B g oy 55 20 T I S AL

PRAP e s 1 . MPLS Xof JT 75 A% i ol 5[] 5 35 2 2% A R 58 B9 45 U5 - 15 i B AR A 30 5 8 #% 42 (Label Switching
Path, LSP)JEM E &Y. RATARBRAR Pach,, fhm i i, 4 TR AR b Hh SR RS, D030k 7 220 ) 46 22 o T s A2
L Path,, RAEZFHIIHAKE .

A . SRR BN, fE MPLS B % i B O S O 4 — 2% AR LSP Sz AR X I A A2 B
oo MRTE SRR A AR, AR 2 A 55 6 B eh 5 S ATE R QoS /iR, i E ik by Bk s AT B AR S LA B BR
Ttk — M S i R O S AR Pach, ARHE 2 WUSRME TR R 5 — Bl AR B AR 2R 5 BT,
PRI i E o T B T R 2% b T E TR, BRI R BNIK D — AT A, KA A R e — SR AR AT K
=K (o

SrMrRl L, PERR EALE A A kT . HSE, RIPUIIRILE R A Z R K L, HE R A AR
Y S U BB LRI PR A SR A A O R AR, HLAEIE WIS DU R AN, DX T A B URORE X i sk Y R g 4 4K
U 30 A D) AR X Sy G s O B R R oh ML R A A B AR EOROH A R, SR E R, (AR T
oG S BHIRTUE , T DUFE RS 5¢ 4 00 B o 45 50 A0 00 R il i 7 HOk S 8% as 4y o IR L] A PERE e i 3k 1
Fiw

15 24 {2 e 55 T BRS eh, 2 D2D Y AN [a] 2 80 #1 MPLSHRAE LY e
N Iﬁl E ﬁ E"] éﬂliﬂ:ﬁ' fif]_ . LA SN E] FZE @ A s NIZ % EZ@I Tablel Comparison between two MPLS-based restoration models
ffE‘ ‘{)ﬁ %B %ﬁ 6}’ }Jj g ﬁ:' Z& j':J'IJ [7( %IJ Xﬂ‘ ﬁj:* . {E E ﬁﬁ Fﬁ Zi /;'IE EH‘ . protection conversion rerouting
BAT 104 2 L 37 X 43l 95 5500 19 0 26 4 90 7 i resoure eficiency tow i
15 QoS 3K, R ¢ — HYJc X 43 P 37 SR g 471K 52 control overhead igh o
15 190 45 5 6 R 75 I L B X o 2 2 3 oo e e
{35, JOLARL M 45 0 A5 45 76 QoS B SR 1y 1 P 7 1) e ) e o s o .

WA
2 BAKHKBERESN

N 28 A1 R B A AT, R T S B DO 1 R B T LA 43 Sk el sF TR] SR Bl 1 B e R ECHE AN H o 4 0K sh Y JE
FEVERCHE S B0 VB A RS L KON g B E AR, TS AR, AR E TR — A T R A R AT O, HAR
e I 8] 5 30 A5 RN E T BRI RERAE M 4 rp i G AN R, (H AR R P A O B, BT X T )
X G0y

I 10 31K 2l 0y 5 P O e 2 o S S PR A L BRSO e T SR I E Ik e, RO K B O e G o I ) 3K Bl
TR 7 3 T 0T B R R

F=(L, T, D) (1

A LB RSO BE s T o BB JA Ut 9] (] B 5 D A 0 B I A ZE B8 A 9 s eV ) i R A

B0 A PRV B R T AR IR S AR, R 5 B R AT N AR AR TR, TR A RO R I £ AR B
KN, AR A i e i 220 A WY A SR, A AN i SR B TR A AL 2 E R RS

1) A AR 46 J5 R A Al RV AR 25 A — E RE B A — BUE, S5 AEm S PIANEERE o IR R h TR A A
FRARLYE DU i ) RO B B R A, BV I (] N AR R A FIE — AN R R AR T B A AR L
JH Hurst 228 H FIBr, 4 H<0.5, WFEARBA AMPIE; H>0.5, BA FAARUAEE, H A (B W] 7510
AAR PR B , R R P, Hel[0,1].



55 8 1] E kE:. —WHETMPLSHEN&E KBS XS ERENH 999

2) o Ak AR W45 0 A AN B . B A A A RLE A Hurst 55 2000 5 I 09 B0 JE R . SR T2
P #0265 30 2 A A [ B 4 R ) RO b ELA A [R] A 9 i GE TR AL, D Ik R ) AR A R R AR B A
FHALX AR B B I IR, TR — R R A Bk B, BIAR B 2 1R R R AR N R iR RO 1A 2 e P
R R

E— 20 R A B E R D SRR D BE AL B RO U o AR A R ECA UL e B, e i SR B 3K 16 O TS AT AT AR
KA, BT A L e B [ B A 3038 9 S8 T R 0 8 FOR A LSS B o BE AL R KO AT R IR R i AR R R R
RIVAE I 8] B [s,s+] A, A & A BEATL IR B30 60 1) 38 A9 HE 3 AR A«

PLAGt+5)— As)= k)= W;:'e_b )

A BRI B R s A BB AR
5 10 B AL 190 265 30 5 B8 n] X0 AR B 2 1k AL RCHE T AT

Appsn (@ X)va<, f(x), a(t)> N
K P f(x)=min(1,Cpx7-"),
-\ a7
=c] t-x), 7 —-(=x), 7
cM_c]fkfgg{ e }dx .

Ape oy RFFARSE R, Ronl (S B B R R L, ve(0,2); o ARESH, MRS ANMmMERE;
PRI K IERS

3 ETMPLSHAT RS SMERLE S = H R EH

FEZAS SCRT B 5T 0 8 ) SR 3 D8 15 R ge b, A (R 28 EL AR 5 2R T B B A ol 55 U £ 19 QoS 5 2R 2 38 i B T I
TR R ) YR T EE 13 1 (Resource Reservation Protocol-Traffic Engineering, RSVP-TE)=k 3 T 1% i1 52 BR AR 25 00 &
1138 (Constraint-based Routing Label Distribution Protocol, CR-LDP) fif 78 L MR B o A SCHF B8 X 4 4 25 .
SC1 Zedm i Lo SC2 Pk m L Se Wi . SC3 e L S I FH 1 SCA AR S i H o BHXF Lk 4 Fh g, A SC
P& A AT DX A3 R AL R TR

e e g —SC1 g, MR B 1% it QoS 5 R AR A1 4 iy I 45tk A%, TR It T H 55 T4 i 48 Parh,, R 0 B 42
Path,,, M 4% BRARTCHE Mk 5 A ZE, BN {Path, YN\ {Path }= @ . i H R W6 BRARFR I EE A7 56, AR IE SC1 0 FH Y
ZM R E

WRAR e —SC2 %, 115 H W QoS B3R 1Y TR A% Path,, Fl HASFHZE 14 £ 1 5 4% Path,, {H 8 TAE AR
TR TR YL IR, fF TR SR A AR R R R TR TS IR UR o A R TR O B Ak A e
W) 57 220 3% ] % 2y 3 . SUCC 388 10 e [a] v 4 40 RS 501 o, DR P TR R U B R 40 5 03 B AR O TV B AR A% 16 4K
oo HwW, REEEHEB CL, LR “HEARIKE

R R—SC3 g, fEfEHOR, AT 2 QoS & Hi 75 5K i TAEBE A2 Parh,,,, JFBEIRTR ; 4 kA Bk
BF, FEORIE SCL A1 SC2 . K & it B IR a4~ , (3 #0L R 1R SC3 B R -4 H B 4% Path,, 5 i
DR G AL 5, AW, EH SRR,

e —SCa g, #5 & EBRE, W S f-E SC1 . SC2 Fl SC3 B A & BT I We IR i 42, dE A7 AR 1 Je g i
FWKS, FEBLIAIR], A7 =5 G0 I Y 9% 5 100 B3 X SC4 1 93 548 .

B 1 3R 1k 4 28 5% R E AL .

4 ARSEEHRENHMATERE

4.1 HERERITMRIER

SR T AN T HL g0 £ PR TR P, — S ML Y 3 A X B g R AR Bl S M4, B A, BB AR
FRDOBFEE S, B A2 R 23 2%, IR 2 TR .

AR G0 RUE AT B 500 B, HF BE T R AE 1~10 Mbps ], 70 J& 7 PUSE AL e g b o 2:3:3: 20 WA B9 PR i
PR AR 3 A6 5 -



1000 A zEMFERTERER %21 %

Is the working
path invalid?

network status
monitoring

SC3 level

Is the alternate
path available?

resource reserved establish forwarding
bandwidth state on alternate path

'y | '

recovery by | no Is the capture switch traffic to
diffusion method [ successful? the alternate path

Is the recovery source
successful? processing

es |«
bhalll 7

reconstruct alternate
paths or return to the
original state

[«

status
Fig.1 An integrated multi—priority restoration mechanism
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