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Testing Technology for Carrier Ethernet
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Abstract: In order to compare the effectiveness of different Carrier Ethernet (CE)
technologies, test methods are described based on the features of CE defined by Metro
Ethernet Forum (MEF), including scalability testing, reliability testing, Quality of Service
(QoS) testing, service bearer capability testing and service management testing, etc. It
can be seen from the test results that the present CE technologies could satisfy basic
requirements of carrier—class network on the abovementioned aspects. However,
complete interconnection could hardly be achieved between different CE solution
projects in the short term because of major diversities, existing in those projects on the
aspects of service bearer capability, reliability, scalability, QoS and Operation

Administration and Maintenance (OAM) ability.

Key words: Carrier Ethernet (CE); Quality of Service (QoS); tunnel; scalability;

1 BAERK MBS

L\ KR AE Ay — FfpRead | S0
OO R I, el R
ZfH T 304F DAL, (R 2 W H £ 4R
He— T B G E R ICAL . B
{F 9L KM (CE) /Y 11 3L, 38 6 7% 38 W
LB A B AR LR R BE T LA
B TR A R 5
U AT DA AR o 30 3 1 B Rl 55

I DL K 4 32 (MEF) 2 #% 5L T
WRWFFECEM =L 36 2 . CE R A & b
J& B MEF 48 /K IE MEF 9 2 S,
CEEAT LR S KP4

e [P EME NS Y R, &

| D:\MAG\2008-12-82\F1 . FIT——4PPS/P1

TEBCE T A R 2% IR 55 1 e
J1 Al YR, AT LA L Mb/s PR E|
10 Gh/s 2 T (5, W] L e — 22 11 ok
BEZ ALY

o Hi 5 g ] HEE . v H2 50 ms Y
P (8] 4 5 EL 2% o 21 v 104 38 PR B Rk
15 I R B AR, 1 SRR S
"y

o Ik 55 itk « B2 LA AR AIE 1Y i 5]
v P A8 5 3245 s 21 0 IR 55 5T 4t (QoS) 4§
Pk 1 TR B8 B DL M B
AL R ST R 6

o Fr i AL ik 55« T DL AR LR
) e R 80 ) 38 M 45 5 TG 4 4
B 43 1 (TDM) b 55 5 32 45 A % 05 L

B #£/7ZHAO Feng

(15 B 7= 53 15 52 e 1B 15 #r ETF AT,
k& 100083)

(Institute of Communication Standards
Research, China Academy of Telecom.
Research, MIl, Beijjing 100083, China)

55 5 S RF A 1 R o

o b g5 A B . SRR ENE 5 4R
HE ;SRS s B Y A HL(0AM)
AR AR P2 I RE

2 BEZAKXKMANK

H AT, CEE 2 AN 1l B 5% Y
P 2z — ITU-T . IEEE . IETF . MEF 4§
2 R ALV E TR IR T A 2 W AR
WEL T AR, Widg B O A T 250 i ok
T, Hoh R REENEAR E
BASRIE S RS T B SR T
£ i (PBB/PBT) H AR 15 3% £ Pp i b5
5 25 4 (T-MPLS) H AR 121 5 98 LA 57
4 AR UL K kg % R 380 (VPLS)
FEARDEE . B4, Q] ) i e R
J2 75 JE CE 197 oK 7 3 5t 75 22 AMER
XFCE 2 X af g bt . Ik R
5 W b 55 SR RE 1 DA Rl 55 4 PR
SRR AT, ST A R A I, 1T
il 1 28 B AR S A AF A X LB CE Y 3 AR
FFAE

2.1 " R

AL R Y B 58 IE CE
JIT R B A3 19 i B R T AL FE e

DO I W R V- S &
RFC2544 1320 J7 i1, M9l 7 %8
ST AP LK (FE) T JK LK
M (GE) LA K& J7 JE LA K M (10GE)#2 11 1Y
R K.

Wk 3 b B RE It 32 IO 58 E

PRGEIREA
Dec. 2008 Vol.14 No.6 | 2008%E128 SE14% 58658



.!!:p 6% A R UK R B R
IE]% ZTE COMMUNICATIONS

Bl Ty %8 W Y P9 A0 2 R T R
e AT I A A5 A, 7 R
BB BEERTILE, RAEWET
50 ms F 3 48] B Bk [ % 0 4k 45 R A
AR SCRBUE . TS TR B i e
2 A A 2 St R R A R o X PBT
AR, Hh )2 % iE i 5 W VLAN
(B=VLAN)AR L, PN 2 Bk 38 3 2 i ™)
v % S AR (I-SID) ARIH s X T
T-MPLS$; R FIVPLS$: A, N 4M 2 %
=R BUN AP N A7) SR T
(MPLS) A5 25 20 b 11 5 X F 34 5% DL R 2R
W H AR, P9 A 2 B ) 5 a8 R
12 (PB) £ AR 89 4 41 J2 VLAN £ 45 o
B iR o 7 T 5 A 7 B 0 E ) 46 S
Fr 0 H K B T8 B DA R AR SRS GE
SRR fe KOl 55 B (P 20l 5 2 H
W& T8 B RE 1) o

2.2 AT E

AL E Y 56
7 %15 324550 ms 1Y LA 90 % GE R
P80 e ik ]

PR 4P 450 e B [ 02 5 B 805 BOds
A R 3% A LU AR o i 31 o % 1 K AR
R4 (1 fish K SRR 8K 22, AL A i K
B o 10 R Y R A A e
Xof 33K 26 figh K 2% A4 I8 43 3 2R AT U A
of B A T DA AL R 4R R G EF O
R v 1 G R A HLR IR A
FH B F MR 45 O T RS0 B S 11 T 4%
AR, 78 AT A 30 30 e 0 5 i) R AR
P 1 £ 15 00 L B R B Y B T
B = R T, T T s T
T 4 A A R R I s 3 R

S P 0 SR A 9 4% 30 #h ]
PIAR H AR 52 R SR T | IR 1880
#8255 7, 1R AT 4l T,
o X AH 28 AH D) A5 2 30 40 FD 43 ) AT
it

TE I 42 B 7 A 6 2 4% % i N 4l
5 % 8 0 CR AP 90 43 ) AT, D
58 VIE B D T 58 T B Al 55 R0 2 R
5 B AR E Ol o

A HEAT U8 B 30 0 D 3 B 3R R
UE 75 B 8 6 & 1] D) i 7S A F

PAGEIRERAR
20085128 55144555658 Dec. 2008 Vol.14 No.6

| D:\MAG\2008—12-82\F1 . FIT——4PPS/P2

MR EA .

2.3 RERENK

QoS iy H 1) 2 56 TE Bl Wl 7 %8
A5 RE T A2 LA O R 55 o i K

Wi 55 J5 o AR 3 A A 7 ) 4%
il SR L QoS It b 1 R W | 4 AT o O
s L B A 51 9 B2 AL ) 45 I

U 7] 48 ) 5 w1 0 5t 2 I 5K
W= = (RS
1 TC B 5 ] 45 ) SR W ] B O R
TEPE I 5 eI B T ACLIG B 5% % 1t
g2 15 A2 B 5

Wi bR T SR e I 4t 4k b I
58 15 BE AR U T A 1 SR S A I
HE17 QoSHRIC B E Fr i o QoSHric Al LA
3L F 802.3 ,802. 1ah \MPLS 1, IP fI% 55
2550 (ToS)/ 22 43 MR 55 (DiffServ) K i 17 o

e A A S g 0 3 2 0 g
A% A SR B A 3 TR
5 5 B (CIR) 2 4 {H 15 5 36 4 (PIR)
HEAT #E A T ] L K i R A Y
R .

A %) 3 E AL i D00 3k 2 ik
T A SRR SE BB (PQ) A
T BB (WEQ) /AL & 1 Ik 55 (WRR)
A S 2 BA B T HIL A .

TESEAT i 55 5 2 0 ki ik, 75 %
B2 QoS HE W 1 22 YK A QoS 5 W 43 il
HEAT I o X IR 55 03 2 1 P 3k np DL 2
UL MEF1415,

2.4 W % % F 88 SR

v 55 SRR RE R B H 02 56
TE B 7 %R SCHE DLOR WL 2k
(E-Line), £ s 2| £ &S L KM
(E-LAN) . #4 JE LL K M (E-TREE) | i 43
52 FH(TDM) &5V 45 25 A

TEHEFT E-LANY 55 035 i 37 o
O VE B U7 ZE A E-LANAL 55 19 O
3 I 56 UE X T 0 v 15 4R B A 2 il
(MAC)Hh 1k 1y 2% > J5 =0,

1 P84T E-TREE V. 55 1 3 B 107 36
E £ IF 47 g 2 [ 2 75 R S B A B
B 25, I 38 9E Bk U J7 %8 38 4 E-TREE
b 55 S B2 9K 1 U RE

FE 3E A7 DM 45 0 3K i, 75 X
TDM 14 i % | 8} 5l Ko 15 55 14 g i 17
B, Ml AT AR A 15 4 SRR 0
PEREACWTEL . HE T EL DL 2 58 JE 1k
STM-1%45 ,

FA, T XN 5 48 S FFTDM
4 [ 20 0% 2y g A 0 Y
25 0 45 % L % 05 ECl 55 (CES) ok 55 19
B 4 [ 20 Dy g L )26 DR I A e 4 2
fie L) J2 IEEE 1588 1) [] 7] 25 oy fig 45 77
T S X6l 25 3 4 fig g % 3k el
LI & [LMEF9!S! MEF18!7) MEF19!81,

2.5 W &=

Al 55 45 B 5 32 2 A S M O I
MY . X AE &R g0 i T L B
OAMAIL I I o T 35 7 5 1 e
i & 1F 9% PR BE N4 4 (FCAPS) T fig
P, B AR R Bl 55 ) A
Wl WL P R A EE 4SO T P2,
D324 i 3 o A R g ] = Al 55 T
BRI 55 U £ i LA IE

Ji & J& 3 FIEEE 802.3ah !, IEEE
802.1ag [, ITU-T Y.1731 U1 D) J% G.
811412155 Bk e, 38 3 Wp 18 43 7 4, XF
LI R B OAM L il 5 T-MPLS OAM #L ]
FF I 3 2 1 AR AF (CC) L 3R [B] (LB) B B
% PR ER (LT) 55 01 B 0T BAs =X & B
TR IE AT — B A 50 E R A

B SBRAE I HLE .
3 BAEHZUAKMAIX A
HY 5K B

ok A WK g vk, X
PBB/PBT . T-MPLS | % 5 L & ™ 25 ¥
P K VPLS %5 4 CE 52 B 07 2 ik, nf
PLF H, BARIUA (1) 2 Fh CEH: AR A
SR EBE T (AT AR YR AE T L QoS
VL B OAM /5 #L B8 g 45 J5 I ¥ B BE A
W R AR RAMPWT R, HEHRTA
7] () CE fiff o 77 8 FE AP AR B R 1 2
S e FE B U D) S B o8 4 Y B
HiE,

3.1 Mk 5 A& E A
MR 25 ok B Lk 4R g o Ty



FE I RE 0 B 0 R 3 T8 B L 5
P % B TR A%
Ak %5 L K TDMOb 55, A 5] 1) fifk e T 58
LS BACR R 2R A AN A ) A 7K
L Lol S5 il 1 5R A DL R 4R
F AW & EBZE A ) P I MAC b
AR B, B LR P 5 B R BR B AR L
B2, WA Sy i ok [ ) X
7 ; i PBB/PBT . T-MPLS D) 2 VPLS
R AN TE 2 5 T il 2 (PE) & & 09
I 24 392 11 (UNT) 2 ) FH P (59 MAC i ik
{58, A% 0 £ AR 2= 2 PP MAC
otk f5 B, BT DURR B AR 4. X T
Bl 55, JLR g 7 S I RE % AR 2L,
{HJR S 6 B 25 N AR ], G o 1 o
R DLR 4 AR B TR R TE 4L/, [
I RE Ll % 7 S B R L %, T
PBB/PBT . T-MPLS 1 VPLS/3& & LA A M
B Z PR 2 58 3 (EoMPLS) 4 A B
AR 55 S SO B 4 i
WM T B WAL ER, MR K
— NG — W FRE . XTFTDML 55, H
Tl PBB/PBT . T-MPLS Il VPLS $ A % fig
P2 I A0 N (9 TDM 2 1 5§ CES {5 & %
F, 385 DL K 2 AR 19 TDM 32 5 fig
D AR X5 22 o ) F TDMOY 55 1) ) 4 1sf
PGk ife, Har 280 Kk £ &
bR AN R BRI LA 8 3 1Y i R
VED

3.2 A FE M

DL R g ol T N T =2
% R L 55, JLTN iRk T Oy 8 16 B i
FHT RO A AF AL T, B 5. 98 3l 2 /)
50 ms (4 £ B 48148 5 X5 T A Fll 55
TS E e B 2E R A Ry
N AE A B 50 ms (14 44 97 8] e
[E], XA 2 N — BRI H R
o BEAM, X TR CHE B AR B K
ASHHTAD, B T A o B PR S AR AR I
(RSTP) PR AF R BEAR Z 80, V7 2 T
IR T LA AR &R
e s A, WA ZE Rk E, R
RSTP 4% A g i (81 46 & ) B 47 M 55 Ui
i Z K F100 ms, 1L A B
AR ESRMIAZCR /N F50 ms, Hi T

| D:\MAG\2008-12-82\F1 . FIT——4PPS/P3

R EEIUANNREA A 5!.
ZTE COMMUNICATIONS i N I

RIS T R R AT B AR L A G
AR

3.3 ¥ E#e

Hip, EEMCER &) R &
HT SR I0GERE 1A% 4%, 328 A 9
Al PLFER: 3 R B 10GH: 11, Al A
Al J A2 T A T R
EXREE T L, P b he
AN [, HE BT e £ AL 9ol 45 0 R
JRAH TR, e BT B 50T, e g
ARG BB T W R A W R,
H A PBT \ T-MPLS A 2 VPLS £ it 5 T
ENE/NE Gy SO

3.4 QoSIhEE

Har, JLRSEE T B 78 QoSift 4
J5 18 T 0 HE A VR B Bk 5 B T
A e A% 52 B FE T VLAN B 28 Fil i 11 (19
Wy, HFPQ  WFQ/WRRHE BA 7 i
Bk, W FIRRALQoSTIfE, £ 8 K
HR T LA SE o

3.5 W FEERE

H AT, 280 R A ae g 4 gt nT 9
R ML B, 2R 55 A T e
AW B 2 2 AN TR, 280 R WA
3 G0 B A W oG HEAT Lk
P fE® 2 42 . i T PBB/PBT,
T-MPLS 75 %8 1 4 il J22 T i AN =2 45 5
HilAE A, PG 7E A R G0 1 T i i
FRAS T B 0 AT S5 B L X T
ek 5 L, 280 T AE g 4R It
AR S B 0 FH R e 22 1 (AP, 3 3 40 5
WA B 7 LB A B AT A R
AR R 37 45 3 5k A ST AT A
SRR e, XA EE R AW
Ye i o T — LR fi

TEOAM ) fig 3 7 J7 1 , I AE 2 4L
JRHRE 45802, lag Wi, {HI2Y.
1731 Hp 180 14 1 BE 8 B o) BE L A 3
R LRV

4 ZERIE
hF AW CESR: R E R FA

[e] 6 B 37 55, DA ke e L At A 0 3k

2/l
[ |

I, e LB 0F L 3 5 ok B R
7 S R AR LA I 15 R o B A5
CEF AR 1 & J& , CEH A M 3K 5 %
L 2N T 5E 3, LA A X CEE AR
H 45 38 1 A IF Al 75 5K o

5 &% 3k

[1] IEEE 802.1ah. IEEE Standard for local area
networks—Virtual bridged local area
networks, Amendment 6:Provider backbone
bridges [S].2007.

[2] ITU-T G.8110.1. Architecture of transport
MPLS (T-MPLS) layer network [S]. 2006.

[3] AUGUSTYN W, SERBEST Y. Service
requirements for layer 2 provider—
Provisioned virtual private networks [S]. RFC
4665. 2006.

[4] BRADNER S, MCQUAID J. Benchmarking
methodology for network interconnect
devices [S]. RFC2544. 1999.

[5] Metro Ethernet Forum Specification MEF14.
Abstract test suite for traffic management
phase 1 [S]. 2005.

[6] Metro Ethernet Forum specification MEF9.
Abstract test suite for Ethernet services at
the UNI [S]. 2004.

[7] Metro Ethernet Forum specification MEF18.
Abstract test Suite for circuit emulation
services [S]. 2008.

[8] Metro Ethernet Forum specification MEF19.
Abstract test suite for UNI type 1 [S]. 2008.

[9] IEEE 802.3ah. IEEE Standard for information
technology—LAN/MAN Specific
requirements, Part 3: CSMA/CD access
method and physical layer specifications—
Amendment 4: Ethernet [S]. 2004.

[10] IEEE 802.1ag. |IEEE Standard for local and
metropolitan area networks—Virtual bridged
local area networks, Amendment 5:
Connectivity fault management [S]. 2007.

[111ITU-T Y.1731. OAM functions and
mechanisms for Ethernet based networks
[S]. 2004.

[12] ITU-T G.8114. Operation and maintenance
mechanism for T-MPLS layer networks.
[S]. 2007.

W E 5 . 2008-09-10

B, SREFUEBERR
PBENERRITaRLIE
I, BREECFACRHBEER
2, MWMBIPMLEERATAZR «
TRERIRE RABX BN TT5E
AR EBEFNSNBIN
Ex “863” 1TxIINE .25
HIEZTTUUAREE , SRS 210
RIANRE, ERERIEN10

%%0

PRGEIREA
Dec. 2008 Vol.14 No.6 | 2008%E128 SE14% 58658



