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Legacy ServiceZMPLS E TRt 95 LT, EHERIT A
v Hardwarest 2T E

v (EBBEETUE
v $EBRET Upgrade

v" Line Protection
»1+1 APS/MSP (G.841 AnnexB)

v NW Protection
»Local Repair(FRR) / Global Repair / Ring Protection

v" Non-Stop-Routing/Signaling
»OSPF,BGP,ISIS,LDP,RSVP...
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APS/MSPDL AL VS

SoftBank Telecom

L R4 CELE
SDH ITU-T “ITU-T G.841 Section. 7.1 (1998/10) | B)ELERRIICIE, AT DZEIRA BT RESZAHY,
AnnexA | -(IB)ITU-T G.783 Annex A (1997/04) | R4 #SR I k->TEEIIELS,
* 1+1/1:N
" Bi-directional/Uni-directional
MSP(Multiplex Section Protection) " Revertive/Non-Revertive
K1/K2 byte W%: “0001", P%: “0000”
TTC *ITU-T G.841 Annex B (1998/10) 1+1. Bi-directional, Non-Rev() #,
AnnexB | *TTC JT-G.783 (2001/04 % 3kkK) Working/ProtectionE WS YIIBREMEIZ LD
NTT4E#R | -(IB)ITU-T G.783 Annex B (1997/04) | #BED R E (X7, 0R/IREVSIEFT, KEE(C
FOTHBEDHIINED S,
(f1: T1 R 3R A HGER LI 1)
MSP(Multiplex Section Protection) K1/K2 byte 0%: “0001”, 1%: “0002"
ITU-TEFUIBRBEENEGD,
SONET | SONET | -ANSI T1.105.01 (2000) " 1+1/1:N
ANSI -[Telcordia GR-253-core (IHBellcore)] | * Bi-directional/Uni-directional

APS(Automatic Protection Switching)

" Revertive/Non-Revertive

K1/K2 byte W%: “0001", P%: “0000”
ITU-TERUIBBEENELGD,

K2 Byte 6-8 EVYFDEENHD
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E [\ KI/K2 F ORIERRIR
AnnexB )
1 [ 1
Data
FiEN
AnnexA AnnexB
wola4 W%: “0001”, P%: “0000” 0%: “0001”, 1%: “0002”

a1 (ZES5K1/K2Byte

wEhEProtectionR NDIEE

FERZIRRDES

LockoutE{E

WRTEIE. ELVOEK, PRER
FIZLOCKOUTE1TOE . WHiE
RIZUYEDH S,

WK TREE. £LVIEK, Lockout
EFEFGEVITRANDEEER
CEECE
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MSP/APS Format SoftBank Telecom

AnnexA Format

1 2 3 4 5 6 7 8
K1Byte JHOITRK ProtectionZ{$ fi9 5CH
K2Byte Protectionff i M CH 0 o ar DEHR
AnnexB Format
1 2 3 4 5 6 7 8
K1Byte JOITR JOIANERT I 3D
K2Byte KERBDODEHI 3 0 o a3 DEHR
k=3t 2l
AnnexA AnnexB
BEIER | ERNAE bitFTRR | BERAR bit R 7~
AyJ7 ok 1111 —
ol L& Z (FS) 1110 ol e & Z (FS) 1110
ESATE(SF) 1101 —
— E5 T E(SF) 1100
{E=%1L(SD) 1011 —
— {E54%1E(SD) 1010

FEEZ(MS) 1000 —
EIBFBWTR) 0110 EIBFBWTR) 0110
RIS Z(RR) 0010 RIS Z(RR) 0010
YIRLAZ(DNR) 0001 —
ZER7ZLINR) 0000 ZER7ZLINR) 0000 | oo : -




E *1:':&0)%'“51 SoftBank Telecom

v BERNGERELY. BAERNTIXAPS/MSPIZANNexB(INTTHRR) AN EFIRIIZZ L,
v S TlXANnexA or SONETLAMEDZLY,
v AnnexAEAnnexB Tl RICKEZEVAHY . B EERIZF A,

v
v ATMEEDIATL—LavIiEnnE,
vV v 328 kDH. BIUOTATL—ariF)F £ AnnexBIIwAZE,

v
vV ERA=HIFATMIEEFELESLLEN, FIZTRILFH—ERIVYD RIEIFEAELLY,

v BN A—HIEEARBBEERANnexB)ZFBAFELI=HA 540N,

v
RATL—2ar D= DFEEI L
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S, f2FEAnNnexBR 9 31+ Tl %K.
APS/MSP port&VRF, PWESDEENNE

<

APS/MSP

[

|

<

) Working
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EIEE SoftBank Telecom

Legacy DA A*—
v’ Legacy ServiceldHWTRLEN %5 s FR/ATM -
v Legacy ServiceldZELTL S I I

SGETOMPLS - L
vV EHDEHITTRBREEZEET S

Multi Service EdgehS &5 LAY _I Pseudowire
v Line CardTTEMNE-TE4LN

s
BAIE->TRRIEREEREL-ELT,
FERFOEHREZEEMICERALTARXX?

v
HENLREEZEAELLS !
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Pw_Redundancy SoftBank Telecom

PW Status TLV

0 1 2 3
01234567890123456789012345678901
t—t—F—F—F—F—F—F—F—F—F—F—tF—t—t—t—t—F—F—F—F—F—F—F—F—F—F—F—F -+ -+ —+—+
|1]10] PW Status (0x096A) | Length (0x0100) |
t—t—F—F—F—F—F—F—F—F—F—F -ttt -ttt —F—F—F—F—F—F—F—F—F—F—F -+ —+—+
| Status Code |
+—+—+—+—F+—+—+—+—F+—F+—+—+—F+—F—F—-F—F+—F+—F+—F+—+F+—F+—F—F—F—F—F—F+—F+—F+—+—+—+

Status Code

Bit Mask Description

0x00000000 - Pseudowire forwarding (clear all failures)
0x00000001 - Pseudowire Not Forwarding

0x00000002 - Local Attachment Circuit (ingress) Receive Fault
0x00000004 - Local Attachment Circuit (egress) Transmit Fault
0x00000008 - Local PSN-facing PW (ingress) Receive Fault
0x00000010 - Local PSN-facing PW (egress) Transmit Fault

draft-muley-dutta—pwe3-redundancy-bit-01. txt

Bit Mask Description

0x00000020 - When the bit iIs set, 1t represents "PW forwarding standby'.
When the bit is cleared, i1t represents "PW forwarding active'.

For Your Networking Universe
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Pw_Redundancy SoftBank Telecom

|<--——-—-—--—----- Emulated Service --—————————————- >|
| |
| |<-——---- Pseudo Wire ------ >| |
| I I |
| | |<-- PSN Tunnels-->| | |
| vV ooV vV ooV |
VAR Yo R S— TR AC V
F——— + I I PE1 I —————=—=————————=—==—= I I I e —_ +
R [E—— TR POV SIS 175 Y N [R—— |
I I I I —=—==————=———=———=== I I I CE2 I
| CEL | P IPE2 | | |
| bt | bommeet
I I I I::::::::::::::::::I I
I — l..--1...PU2.(standby)..| |
o + I I PE3 I —————————————————= I I
AC Fo———t Fo———t

draft-muley-pwe3-redundancy-01
|-D Status: Expired (Expiration Date: August 2007)

For Your Networking Universe
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PE1 P1 P3 PE3
L1 = L1
B XA 7 MERAYF
S L’,
<\
-
V Sy
PE2
YIBERIZYE S8,
PEL1EPE2E S S M LAACIZUPLERLY,
PE1 — PE3 Pri PE3 — PE1l Pri
PE1 — PE4 backup PE3 — PE4 backup
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Pw_Redundancya),;E“ . ‘UJEE”,E SoftBank Telecom

PE1 P1 P3 PE3
L1 |
YR AT
\\\A
PE1 — PE3 Pri PE3 — PE1 Pri
PE1 — PE4 backup PE3 — PE4 backup
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MS-PW

PWE3DMPLS NWAMERLTLK &L

Domain® %3 & > Tunnel LSP® Scalability% B #9&L T,
Multi Segment Pseudowire AN IL E (274> TL B,

draft-ietf-pwe3-ms-pw-arch-03

SoftBank Telecom

Native |<------ Multi-Segment Pseudowire------ >] Native
Service | PSN PSN | Service
(AC) | |<-Tunnel->| |<-Tunnel->| | (AC)
| Vv Vv 1 Vv Vv 2 Vv Vv |
| R —— S —— + R |
+————+ | | TPE1|===========|SPE1 |==========|TPE2] | +-—-—-+
| |--———-- |----. PW.Seg"tl......... PW.Seg"t3..... |--———-- | |
| CE1] | | | I I I I | ICE2 |
| |-—-—--- |----- PW.Seg"t2......... PW.Seg"t4..... |--——--—-- | |
e I B By |==========] | | +----+
n S S + S N
| Provider Edge 1 N Provider Edge 2 |
| I I
| I I
| PW switching point |
| I
I<---—-———"--——-————- Emulated Service -—--———————————- >|

For Your Networking Universe
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MS-PW &PW Redundancy olBankelecom

MS-PWTIZPW Redundancyh 78,

MS-PW

A
) 4

S4PE1

PW1 i PW2
Supports Extension to VCCV (MH-VCCV)

T-PE1 — S-PE1 Pri S-PE1 — T-PE1 Pri
T-PE1 — S-PE2 Backup

S-PE2 — T-PE2 Pri

For Your Networking Universe
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Traffic Engineering/Management

SoftBank Telecom

ATM Pseudowire

Signaling | PNNI1.0 T-LDP

AutoRoute(Cisco),etc RSVP-TE
CAC Per VP/VC to every Interface Per TE Tunnel to every Interface

Per VP/VC to TE Tunnel

TE Based on routing cost Explicit Path Per Tunnel

Explicit Path Per VP/VC
Protection | No Protection Local repair (FRR)
Rerouting | Rerouting per each VP/VC Global repair(Path Protection)

Down Time : #100ms~#k10s
(depend on # of connections)

Down Time : {10~ %k100ms

Copyrights Reserved £ SOFTBANK TELECOM
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QOS

ATM QOSEEXP Mapping D45l

ATM Pseudowire
Service Discard BhE EXP Queue
Class Priority
CBR CLP=0 7 1
CLP=1 /\ 6
rtVBR CLP=0 5 2
CLP=1 4
nrtVBR CLP=0 3 3
CLP=1 2
UBR CLP=0 1 4
(UBR+) CLP=1 0

ERDERABZZSHE EXPEETEIHIFIS[ILIAZEL

>>> EXP Mapping&QueueZH AU DRY—NEE,
¥R —ClassAMDiscard Priority D%,

EXPDHLRIZHY ZELNDH ? DSCP Like ?

SoftBank Telecom
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v Per PWTCACLT7=LY,
>TunnelmsiE > > ZPWHwlE L&, AN Z LG5,
> EOICTunnelFiIENBEIZLS,

v TunnelC EICIRABL TLVAPWE S ST FIE. s EARERMARTLY,
>SN\ ERDBTH EIBIX AT HET=HY.

HERITHEIZRNDAOTUR, MIBAAHZES0LLY,
v  PWZ EIZEHSTunnelZ:ERL =LY, Tunnel Selection
v’ EXP 8ClassD R AMal &EMVE szl yvhy

v PWZIRHtFBMPLS NWDHLEEZEEL T,
Inter-Area TEIX @78, (with Protection)
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: AR 17K RE

ER#KR:
EEREEICIXERLANILDOFUll RateiERHEREN B D
(Drop/Insert AEREHERHE . DSU Loop2)

-
ATME R :

ATM-SWIZIEXVP. VCLAJLDFull RatesK ERHEBE VLY

—
IEEEEE D L57. Dropl/insert NER K Exfk %
ATM-SWIZZEELLD !

NZEFE-T, FEFFOUIYR IFTRFORIERHERZL LD !
MEEGRBTHENELLS !
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EaE iRt
FE2OAM Cell Format

A

OAM Cell information field

SoftBank Telecom

A 4

OAM | Function Function EDC
R d
Header ype | type specific field - (CRC-10)
5bytes 4bits  4bits 45bytes 6bits 10bits
BEERER Cell Format (NTT{L4E?)
< OAM Cell information field >

OAM | Function| SN SNP
Header type type PN Pattern
Sbytes 4bits  4bits 4bits  4bits 46bytes

OAM Type=0011, Function Type=0000 :1Z#E[Z[X7%LN,
CRCHOZELV=8, ATM-SWTEREILELTEESND,

For Your Networking Universe
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VP /VCH“ SoftBank Telecom

FICHEEZICSVL T, F8- RERIECUIYD - EEHEZED-O
VPAOVCEARIDFuUll RateSKERISEEENNNE

BB EILEFERALTETANTESLSIC,
Header@VPINCID#H% R T, BEifilZLoopback TEHHEREMIZLLY,

LAL. EBERILLUMNMIEET BISIEYSENTATMF VT NEL,
SO IRGI N A Z Ed A AW

LR 3

) A
el ﬂ\/é /D B )

Insert [
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VC CV SoftBank Telecom

VCCV(Virtual Circuit Connectivity Verification)[Z&kY . PW® Connectivity Check A AT &E,
HEEDBEATMIZ XTI o =-HEEE,

S EPingLMELVAN, Full Rate TOR)IL—T vk - B BIEMNTESETH RSN D ESnLLY,
F71=. Legacy NWEDH R #EHE & Z H&. Native ATM OAMAN D IEHIAE,

ATM-SW #tHE BEfx ATM-PE ATM-PE
< VCCV >
LSP Pi
.| Drop
VP VP Hseufatyire,
i Insert
= Drop
=U¥7P_Peaudowire
Insert

< | W VCCV >
Seg LB LSP Ping

VCCV-OAM interwork’Zz A CTTE=6HHLALN?

For Your Networking Universe
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draft— iEtf— pWQS -VCCV~— 1 5txt SoftBank Telecom

The VCCV parameter ID i1s defined as follows in [RFC4446]:

Parameter ID Length Description
0x0c 4 VCCV
The format of the VCCV parameter field is as follows:
0 1 2 3

012345678901 23456789012345678901
+—+—F+—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F -t —F—F+—F—+—+—+
| 0Ox0c | 0x04 | CC Types | CV Types |
+—+—+—~+—-+—+—+—+—+—+—+—+—-+—+—+—+—+—+—F+—+—F+—-F+—F+—+—F+—-F+—F+—F+—F+—+—+—+—+

MPLS Control Channel (CC) Types:

Bit (Value) Description
Bit O (Ox01) - Type 1: PWE3 Control Word with 0001b as
first nibble (PW-ACH, see [RFC4385])
1 (0x02) - Type 2: MPLS Router Alert Label
2 (0x04) - Type 3: MPLS PW Label with TTL ==
3 (Ox08) - Reserved
Bit 4 (Ox10) - Reserved
5 (0x20) - Reserved
6 (0x40) - Reserved
7 (0Ox80) - Reserved
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draft-ietf-pwe3-vccv-15.txt

MPLS Connectivity Verification (CV) Types:

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

(vValue)

~N o o0~ WDN - O

(0x01)
(0x02)
(0x04)
(0x08)
(0x10)
(0x20)
(0x40)
(0x80)

Description
ICMP Ping
LSP Ping
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved

SoftBank Telecom

—hZHTReserved ILTULIMNIE, HARILIRSN TLKATZER?
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P2MP Pw SoftBank Telecom

P2MP PW®D K57 HEREN H B & NI A EHRL CORERLE
SEGRER - ETEERLAOT LY,
aA—+HconnectionlFZEL-FFE. AERABRELRIFDEMNTES,

ATM-SW s E#g  ATM-PE ATM-PE
« s >
- 5 Test Port
" Mirroring
Insert

For Your Networking Universe
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OAM Cell
VPL AL VCL AL
F4 segment F5 segment
F4 end-end F5 end-end
OAM type Code | Function type Code
Fault 0001 | AIS 0000
Management RDI (FERF) 0001
OAM Cell Loopback 1000
Continuity Check 0100
Performance | 0010 | Forward Monitoring 0000
Management Backward Reporting 0001
Monitoring and 0010
Reporting
Activation 1000 | Performance Monitoring | 0000
Deactivation Continuity Check 0001

SoftBank Telecom

Copyrights Reserved £ SOFTBANK TELECOM
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MPLS Edgel-RA#59 5ATM OAMENE oltbanicTelecom

VRFTldsegte-et, £ Tterminate, PWE3 Tl seglLterminate, e-eld XJL—,

A
FA/F5 e-e AIS // \\
F4/F5 e-e RDI
F4/F5 e-e LB
<
F4/F5 seg AIS

F4/F5 seg RDI ¢
F4/F5 seg LB

ﬁ F4/E5 seq LB

F4/F5 seg AIS
F4/F5 seg RDI ¢
F4/F5 seg LB >
F4/F5 seg LB >

ok
off

VP/VC Pseudowire

F4/F5 e-e AIS >
F4/F5 e-e RDI
F4/F5 e-e LB = / >
< ”
F4/F5 e-e LB v, - /

For Your Networking Universe
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MPLS Edgel-RA#59 5ATM OAMENE oltbanicTelecom

~RFC4717&Y
VCCOIZE
The PEs SHOULD be able to pass the following OAM cells transparently:

- F5 Alarm Indication Signal (AlS) (segment and end-to-end)

- F5 Remote Defect Indicator (RDI) (segment and end-to-end)
- F5 loopback (segment and end-to-end)

- Resource Management

- Performance Management

- Continuity Check

- Security

However, if configured to be an administrative segment boundary,
the PE SHOULD terminate and process F5 segment OAM cells.

uuuuuuuuuuuuuuuuuuuuuuuuu M 42



MPLS Edgel-RA#59 5ATM OAMENE oltbanicTelecom

~RFC4717XkY

If the ingress PE cannot support the generation of OAM cells,
it MAY notify the egress PE using a pseudowire-specific maintenance
mechanism such as the PW status message defined in [RFC4447].

Alternatively, for example, the ingress PE MAY withdraw the pseudowire
(PW label) label associated with the service.

Upon receiving such a notification, the egress PE SHOULD generate
the appropriate F4 AIS (for VPC) or F5 AIS (for VCC).

uuuuuuuuuuu £ SOFTRANK TELECOM 43



Label Withdraw SoftBank Telecom

i —and —
% () Pseudowire )

AC Fall

FR :LMI Inactive(A=0)
"\‘ATM: VC-AIS
': —

Label withdraw CPWZDownst 4 &ETE %N

EIBEF. ACup T HETHILOMEPWAUpLZZLY

For Your Networking Universe
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SoftBank Telecom

PW Status TLV
ACFal | | M [
% () Pseudowire
— L
T~

-

AC Fall

LDP PW Status TLV

e

FR :LMI Inactive(A=0)

¢

)ATM: VC-AIS
—

[ ] [ |
Pseudowire
| WJ
PWIdupLt=F=E

a—+FTrafficl&Forwarding Bl &
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ATM OAMZRRDERE

v’ [El—Port L IZVRF(terminate end)&PWE3 MR

v’ Segment&end-end OAM cell®
(Segment Boundary)

X Al

v BEFATMED InterworkZ % &L 7=OAM Mapping

draft-ietf-pwe3-oam-msg-map-05

I-D Status: Expired (Expiration Date: September 2007 )

SoftBank Telecom
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1. Legacy NW Migration®D »ZE 4 & B #)
2. Requirement

3. IKDORIE R

4. Migration ScenarioM &5

5.Summary
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Legacy-NWO) &

SoftBank Telecom

Legacy—-NW®) A&
(EIHEHARA—X)

Native
FR/ATM

Access for
Ethernet

LAccessfor

IP-VPN
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Multi Service Edge
o EZ > THT=LLS

IP-VPN

NTT

ﬁ ‘ FR/ATM ﬂﬁ ‘ NTT 1

SoftBank Telecom

=\,
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SoftBank Telecom

Migration Scenario stepQ: Ik

g FRVATM og

NCC 40

APS
(AnnexB)
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Migration Scenario step1:POIEIYL h .

Port ModeZHt2&{EHD !

PE
-
STM1 STM1 APS
ﬂ - AnnexB)NTT
-~ AT
NTT jﬂ ER/ATM — NcC
&f \

NCC = -
APS APS :x-: LAN-TA
(AnnexB) (AnnexB) Ether
A
Srrnet
APSE|YL v

Port Mode PWE3(Connetction/\ XX JL—)
#1000 ConnectionlIH/ELLZLNTED

Copyrights Reserved £:SOFTBANK TELECOM
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Migration Scenario step2

-Im ﬁ i{ﬁ—cstjjg SoftBank Telecom
Port Mode PWE3IZ% & L TVRFA°PWE3% %7€
IP-VPN Ch
PE s
. (MPLS).. =
¥ EConnldVRF o o — Ill
Pseudowire K
SO APS
- ‘ ¥§ % GonnlEPseudowire _,,f’/ Y AA”neXB)
NTT w -ty TRATM L o ANTT
Nce @11 [/ il ol idillolinlindinly 5 P — NCC
’ *;-S_.N_;_:\“—/L__./ ’
APS APS ™ L'i
(AnnexB) LAG (AnnexB) %Y (X Conn/ \OZZ)L—\‘\ '
GbE Y | Ether
(VLAN) ==
—
= Ethernet
$¥7%E ConnlXEtherZ

(VPLS)

Copyrights Reserved £/SOFTBANK TELECO
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SoftBank Telecom

Multi Service over Port Mode
ATM-SWTIEXTEGWFE . MPLS-Edge7dib TES ?

Ingress

Match
Classify, Action

Else

Match

VPI/VCI=1/100 Classify, Action

Classify, Action
Else
Match
VPI/VCI=2/200
v v v Else
VRF Local-XC PWES3 Port Mode Ether bridge
(through)
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Migration Scenario :58 T
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