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Pseudo Wire Signaling

PWid FEC TLV (type 0x80)
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RFC3985

Pseudo Wire Emulation Edge-to-Edge (PWE3) Architecture

RFC4447

Pseudowire Setup and Maintenance Using the Label Distribution Protocol (LDP)

RFC4446

IANA Allocations for Pseudowire Edge to Edge Emulation (PWE3)

RFC5085

Pseudowire Virtual Circuit Connectivity Verification (VCCV):A Control Channel for Pseudowires

RFC4448

Encapsulation Methods for Transport of Ethernet over MPLS Networks

RFC4553

Structure-Agnostic Time Division Multiplexing (TDM) over Packet (SAToP)

RFC4618

Encapsulation Methods for Transport of PPP/High-Level Data Link Control (HDLC) over MPLS Networks
RFC4619

Encapsulation Methods for Transport of Frame Relay over Multiprotocol Label Switching (MPLS) Networks
RFC4717

Encapsulation Methods for Transport of Asynchronous Transfer Mode (ATM) over MPLS Networks

RFC4842

Synchronous Optical Network/Synchronous Digital Hierarchy (SONET/SDH) Circuit Emulation over Packet (CEP)
RFC5086

Structure-Aware Time Division Multiplexed (TDM) Circuit Emulation Service over Packet Switched Network (CESoPSN)
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Pseudo-wireZE A E#& —FR over MPLS
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Pseudo-wireE A ZE#E —ATM over MPLS
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native service
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Multi Segment PW®OIE#E 1t SoftBank Telecom

draft-ietf-pwe3-ms-pw-requirements-07.txt >>> RFC 5254
draft-ietf-pwe3-segmented-pw-09.txt
draft-ietf-pwe3-ms-pw-arch-05.txt
draft-ietf-pwe3-dynamic-ms-pw-08.txt

Native |[{——- Multi-Segment Pseudowire—————— >| Native
Service | PSN PSN | Service
(AC) | [<-Tunnel|->| |<-Tunnel->| | (AC)
| v v 1 v v 2 v v |
| +————t e + +————t |
#————+ | |TPE1|===========|SPE1 |==========|TPE2| | 4t

| | —————- [..... PW.Seg"t1......... PW.Seg’' t3..... | ————- |

| CE1| | | | | | | | | |CE2 |

| | —————- [..... PW.Seg"t2......... PW.Seg' t4. . ... | ————- |

bt || || fmmen| || e
f———t R + f———t

Provider Edge 1

|
|
|
PW switching point |
|
< Emulated Service >
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SPET2DMSS-PWE/ORARIRL., DHEFEESHES,

SPEIFfA[E&H>TH&KLY,
SPEZ#HT S LIZTTLZRdecrementd %, (T3 KEWTTLTIE(E  FITTL=255)
TTL=255 TTL=254
= TPEL SPE1 TPE2 E—
%‘ Tunnel U %‘ Tunnel (’ % AC
< > 4 < >
segment1 K segment2
PW ID=100 PW ID=200
PW Label=10 PW Label=20
| S-PE Device |
Ingress | | | | Egress
PW instance | Single | | Single | PW Instance
{==========3X PW Instance + Forwarder + PW Instance X<{==========)

draft-iétf-pwe3-ms-pw—arch-05.txt

For Your Networking Universe
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PW switching point TLV SoliBank Ie.ecom

draft-ietf-pwe3-segmented-pw-09.txt

PW switching point TLV (Optional) M#f=IZEZIN TS,
SPETFEC TLVIZEEMEN S, #EHAL-SPEDFEHMN LMD LTS,

0 1 2 3

01234567890123456789012345678901
|1]0] PW sw TLV (0x096D) | PW sw TLV Length |
| Type | Length | Variable Length Value |

|||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Type Length Description
0x01 4 PW ID of last PW segment traversed
0x02 variable PW Switching Point description string
0x03 4/16 Local IP address of PW Switching Point
0x04 4/16  Remote IP address of last PW Switching Point traversed
or of the T-PE
0x05 wvariable Al of last PW segment traversed
0x06 10 L2 PW address of PW Switching Point

nnnnnnnnnnnnnnnnnnnnnnnnnnn M 12
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segment2 segment3
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= 316D *Pseudowire Ping/Traceroute L3R
. OAMMEED T # (VCCV:RFC5085)
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L = = 4 \ 4

R —

> 150 < > 139 <

segmenti segment2 segment3

Multi-Segment Pseudo wire
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. N\ é
E%EE@ -Pseudowire Ping/Traceroute DLk
. OAMEEEDFEE __(VCCV:RFC5085)
«PW Status TLVOEE

> [B]§8 B (3] TEnd-to-End ) 5t BRI e
S>EWREE )| 5

*PW OAM Message Mapping i3k

::
>

> 159 <

segmenti segment2

> 4 <
% segment3

< > < > < >
Per segment VCCV Per segment VCCV Per segment VCCV

Multi-Segment Pseudo wire

ﬁ

End-to-End VCCV
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The VCCV parameter ID is defined as follows in [RFC4446]:

Parameter ID Length Description
0x0c 4 VGGV

The format of the VCCV parameter field is as follows:

0 1 2 3
012345678901234567890123456789010

|||||||||||||||||||||||||||||||||
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

MPLS Control Channel (CC) Types:
Bit (Value) Description
0x01 Type 1: PWE3 control word with 0001b as first nibble
as defined in [RFC4385].
0x02 Type 2: MPLS Router Alert Label.
0x04 Type 3: MPLS PW De-multiplexor Label TTL = 1 (Type 3).

MPLS Connectivity Verification (CV) Types:
Bit (Value) Description

Bit 0 (0x01) - ICMP Ping
Bit 1 (0x02) - LSP Ping

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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VCCVILEEDEERE: CC Typel SoftBank Telecom

CC Typel:VCCYV via Control ChannelAAMS-PWTHEZ I IE.
Data PlaneD IE E L AEZETETLLY, A,
MS-PWZE 3 ATPE. SPE2 THControl Worda S R—rF2ILELH B,

Control Word [ZPW®DFE$E(Z &> TlEMandatory TlXAEL =8,
ORI TIIHHR—FEINTULVEZEWLNIEN S LY,

PW encapsulation Control Word

FR Required

ATM (N:1 cell mode) | Optional

Ethernet Must (FIHEID A>T [XCW7HL)

Copyrights Reserved £:SOFTBANK TELECO M 18



VCCVILEEDEERE: CC Type2 SoftBank Telecom

SS-PWTIE it —iRHIIZHR—bESN TULVSCC Type2ld
MS-PWTILXSPEZ#AONELNDTHEALLY,

CC Type2l&. NegotiationD E&f& T. SPETCapabilityh removeZc i b,

draft-ietf-pwe3-segmented-pw-09.txt

9.4.2. MS-PW and VCCV CC type 2

VCGV CC type 2 is not supported for MS—-PWs and MUST be removed form a VCCV parameter
field by the S-PE.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn M 19



VCCVILEEDEERE: CC Type3 SoftBank Telecom

Control WordZH7R—kLTULVEWMEEDFEREL T,
CC Type3TTTLZ®RTPEX TOHSPE hop#iZsetd 2iLiENRETIh TS,
(SS-PWTILCC type3TIETTL=1)

ESIRHO>TTPEETHDhop#EERH T 5,
PW switching point TLVZ#Inspectd 5 5ED$H S H,
PW switching point TLV [X5E % [Zoptional

draft-ietf-pwe3-segmented-pw-09.txt

9.4.3. MS-PW and VCCV CC type 3

VCCV CC type 3 can be used for MS-PWs, however if the CW is enabled
VCCV type 1 is preferred according to the rules in [RFC5085]. Note
that for using the VCCV type 3, TTL method, the PE will set the PW
label TTL to the appropriate value necessary to reach the target PE,
otherwise the VCCV packet might be forwarded over the AC to the CPE.

nnnnnnnnnnnnnnnnnnnnnnnnnnnn
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TPE1 SPE1 SPE2 TPE2

TPE1-SPEL > TTL=1

TPE1-SPE2 » TTL=2

TPE to SPE4>, SPE to SPEMVCCV Pingl&, TTLZ 18273 [Tsetl .
TargetMSPETTTL expires 85 ETEHRT B,

TPE1 SPE1 SPE2 TPE2

Trace »TTL=1

Tracet, FE#k,

For Your Networking Universe
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CC type FRiE
1 : Control Channel | Control WordHR—kLELMESE N H S
2 : Router Alert Label | MS-PWTIX{EHA1T]

3 : TTL method BYETTLEZ RO DA ENEH

FEIILYR—FLTWABR A —HNVELY,
EECDHHELLELIZ, CC Typel/3SDEEXFZCHEHY
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N

. D [
=@ B
= 3 1Q) -Pseudowire Ping/Traceroute DLk
. OAMMEEDTEE # | (VCCV:RFC5085)

— : *PW Status TLVOEZ
W ¥ (i TEndto-End ) BLEay [ -PW OAM Message Mapping (4R ‘
I >%¥E§E1— JJ \ S

"—" —@
< AC > < segment1 >.:‘< segment2 >.:‘< segment3 > < AC >
ey

)
Native OAM T~ T~ Native OAM

PW Status TLV PW Status TLV PW Status TLV

End-to-End Failure/Status Notification

! .
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MS-PW® E}Eﬁ}%jﬁ SoftBank Telecom

——— T Ty
f”@% —ET—— S

\/
< segment1 > "‘ < segment?2 >' ‘ segment3
70/81 %A 70/814B 70/514C
ERE
AERER B:EF &8 C:ERER

MS-PWZ B - ERL TLIIZ(E,
&segment TOPW/ACHIREE - E45% .

HBOAETIEEL, #ANTLILEHY

PW Status TLVD Y R—kIihZE

LAL. LZEFIZLabel WithdrawZ{E->71=Y .
Native OAM#%Data PlanelZH AT 5 ETIRET HEELH S,

For Your Netw AQU
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PW OAM Message Mapping SoftBank Telecom

EAE (L TlE. PW StatushiDefaultEESh TLNS,

draft-ietf-pwe3-oam-msg-map-07.txt

/ Overview of fault notifications \

For a MPLS PSN and a IP PSN using MPLS-in-I1P [RFC4023],
a PW that are established and maintained using LDP SHOULD use

LDP status signaling messages as the default mechanism
for AC, PW status and defect notification [RFC4447].

N /
LU, ZODraft, AMEYEH T, SHETRIAEBLOTLEDARIK,

FlEL T, ATM-PWTIE, PW Statusldoptional T.
Native ATM OAM cell#PW Data Plane LR 3 D HDefaultéEsh TLYS,

\
Use of Native Service notifications

ATM PWs may optionally also use PW specific notification mechanisms.

9 In—band ATM OAM over PW and is the default method. y

uuuuuuuuuuuuuuuuuuuuuuuuu M 25



InbandTData PlanelZ&E>TobonTH - SoftBank Telecom

LOS

— ATMAIS — ATMAIS — ATMAIS — ATMAIS
N /!

Data Plane(:%-‘éf%*ﬁﬂj PRl 2t

LOS

\-/ \/ \-/—> ATM AIS

AC Down AC Down AC Down
PW Status TLV PW Status TLV PW Status TLV
. —
——

ECTEHmARSEL, T<HMY, TIYRITERS
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PW OAM Message MappingD &5\ E& Selibank terecem

HEAKIZFTARXTDHOPW type T, PW Status [Z§E—.
Z5L% LV EPW Redundancy® TE4<A ()

CE
LOS

\_/ \/ \/—> ATM AIS

AC Down AC Down AC Down

PW Status TLV PW Status TLV PW Status TLV

CE-CER®Native OAMZ . ACMData Planeh b A>TLH0AMIE
PW®Data Plane t CTransparentlZ§51%3 %,

rrrrrrr

=< =
e e
AC :X: - :X: AC S
CE CE
—> ATM LB — ATM LB — ATM LB —> ATM LB —» ATM LB

— ATMAIS — ATMAIS —> ATMAIS —> ATMAIS —> ATMAIS
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Multi Segment PseudowireiE ANDEEFEQ

-:10)
BRI - BT R ORE # Pseudowire Redundancy
>Single Point of Failure &

Single Point of Failure

-
S

'bq..........; -
PW Redundancy with MS-PW 4' e

! .
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PW Redundancy: SS-PW SoliBank Ie.ecom

draft-ietf-pwe3-redundancy-bit-01.txt (Preferential Forwarding Status bit definition)
draft-ietf-pwe3-redundancy-01.txt (Pseudowire (PW) Redundancy )
TLDOHDmodelZR—RIZEEINTLVS,

Casel: i< —————————————— Emulated Service ——————————--——— >i
One Multi-homed CE with single SS-PW redundancy | e Pseudo Wire ———- > |
. | | | |
Z A #)7ireference model, | | I<— PSN Tumnels——>| | |
o— | Vo Vo |
PEl/PES’&/-I* J'LEﬂ:o v AC —t R AC Vv
PE2h\i5, PE1&PE3~Redundancy PW#E% 7€, T T————l ————— IPH I._.Pw1. (active). .. I I—————L———T _____ |
PEL/PESRIIZPE2[AF &R DPWEERE. I CE1 i - iPEZ i i = I
| | ot
| | | |
| |-—————— [....]...PW2. (standby).. | |
o + /l\C | PE3| I

Case2:

Multiple Multi-homed CEs with single SS-PW redundancy }< “““““““ Emulated Service —————————— >}
misDPE%E &L LTzmodel, | [T Poeudo tire ) |
PEL#MS, PE3EPE4A~ | oy el |
PE2/ o, PE3EPE3A —_— T ==
PE3/M 5, PE1EPE2A I - I —————————— 1P ¥/---Pw-3----l_ffﬂ —————————— I = I
PE4ANS ., PELIEPE2A o s —— =
ZhZhRedundancy PWERE, L=

[FR PN S LS [T
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PW Redundancy: MS-PW SoliBank Ie.ecom

Case3: Native |<{———————- Pseudo Wire-———————— >| Native
. . S i S i
Multi-homed CE with MS-PW redundancy w0 I PN [<PSN2—| I w0
I VooV v v VoV |
& _ | — + — + — +
DD IEZEmodel DMS-PWHR ‘ T I SPET| Tl | et
SPE1/SPE2LTPE2/PTE4AR /—R L EAL, | ... PW1-Segl. ... ... |PW1-Seg2. . ... .. — |
TPE1H 5, SPE1ESPE2~Redundancy PW%EXE . I CE1I I _____ I I _____ I I _____ I } I
SPE1/SPE2A S, TPEL, TPE2/TPEANILBEE DPWERTE, I I H | ————— | | ————— | I CEZI
TPE2/TPE4NV S, SPEL/SPELINEE DPWEERE . | ... PW2-Segl...... | PW2-Seg2. . ... | ——— |
+——t | |S-PE2| |T-PE4| | +—+
e + e + AC
Case4:
: : Nat | e Pseudo Wire————--—— >| Nati
Single Homed CE with MS-PW redundancy Service I sendo e { Service
(AC) | [ <-PSN1—->| | <-PSN2—> | |  (AC)
I v v v v v Voo
SPE%EEIIZLT:mOddO | e + e + —— +
TPE1/AS. SPE1/SPE2/SPE3A~ T T e e T
TPE2/ 5, SPE1/SPE2/SPE3A I CEII | | | | | | I CEZI
. - +——— + +——— + +——— +
ZhZnRedundancy PW%ERTE —t NN NN —
SPE1/SPE2/SPE3/M 5. TPEL/TPE2A (L BEDPWERTE, } H } - l H }
Primary PWI&1275(+. Secondary PWIX#E 4k % E AT 8k, | 11.. . PW2-Segl. .. ... | PW2-Seg2. .. ||. |
| |S-PE2| l. |
| 4t |
N — =
[..... PW3-Segl. | | PW3-Seg2...... |
| S-PE3|
I I
+—— +

For Your Networking Universe
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P\W Status TLV SoftBank Telecom

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

0x00000020 - PW Preferential Forwarding Status
When the bit is set, it indicates "P\W forwarding standby".
When the bit is cleared, it indicates "P\W forwarding active".

0x00000040 - PW Request Switchover Status

When the bit is set, it represents "Request switchover to this PW".
When the bit is cleared, it represents no specific action.

Copyrights Reserved £:SOFTBANK TELECO M 31



PW Redundancy Bit SoftBank Telecom

-Independent Mode

0X00000000 St 0x00000000  z4 2 DTPETLocAIT

o X -~
Active — Ed ~— Active PWCZ &M Primary/SecondaryZ 5% 5
=7 /V &= Primary PWIZActive(0x00000000).

XH P&  secondary PwizStandby(0x00000020)% 315 .
Treep 4" %15 (Local)&315 (Remote) Dl A H¥Active T—E T H&
TPEL s TPE2 1 ')X("‘L )OI .
Standby t.:‘j - Standby PWIZActive StatelZ%:Y) . TraffichtForwarding&h 3,
0x00000020 e 0x00000020
SPE2

- Master/Slave Mode

0x00000000 SPE1 o .
SlavefflI TPE[EMasterfl| h i552{E L1=PW StatusZHELY,

Active & _
Master / u \ Slave Activex Z{EL-PWATrafficxForwardingd 5%,

-::.. ut
L] -
ny auet

TPE1 - 4
Standby ‘\tﬁ:‘ _— TPE2

0x00000020 *

For Your Networking Universe
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Request Switchover (Independent Mode) SoftBank Telecom

SPE1

itzoi
ActiV /V / . \ \ Active ActivateL=LsPWI=
Request Switchoverz (g

...".‘ A-"““
TPE1 TPE2

Standby Switchover —

0x00000040  “TE2

SPE1
0x00000020

Su -
/ , \ Standby _ I
— 7 ~—— Request Switchover&2{EL1=5.
Ry 2{EL1=PWIZActive, ZDHDPWIZ

TP 'll....‘ A‘,l““ E2 Standby%ig{%
\ "‘ / Active
¢\ “
SPE2 0x00000000
0x00000020 SﬂE 1
(X)

v
Standby O
/ u \ Request Switchover&£{EL1=PWT
sz _—7 — Activer S8 L1=5ACKEH LT,

:X-: Active2{EL1=PWIZActive.

-"“

'-....‘ 4" — g =
TPE" TPE2 Z D DPWIZStandbyZ %15
Active \ Eﬂ% /
~a ¢\
0Ox00000000 SPE2

For Your Networking Universe
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PW Redundancyg)E%EE SoftBank Telecom

v

ﬂ FEREAXTRELTLEIRF—HUVEL \

\ v'LDP Session®\ & Z1-Y . PWEIANEZ -UF B &, HhizYSwitchoverZBEMNHNBD TIX ? /

>HATIRB T A TRE

EEIZ&LDSwitchover@R) A NBIEBIN TLVELY
>Not forwarding&hy, AC Down&hy, PW Downé&hy, withdrawdhy, Tunnel Downé&h, « .
>VCCVTERL T, EHiTVCCVEL=6Switch&LVWSDEHY ?

MismatchZBhit - f##H T HAFBENHEYZE RSN TG
>Local Precedence%SignalingT®Y&YT2DHHBY ?

Flapping Bl DR TE ALY
>Signaling Delay &, MkDown&h

Standby PWT®D Traffic Z{E DR E ALY
>Standby PWA®DTrafficiE{E[XMUST NOTIZA>TLVS A, Traffic®{E(Loutside the scope
»Mismatch*°Signaling Delay%Z &L T. Standby PWTHZ{ETESIEIAEELLY

Scalability AAiLyER
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