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RFC (IETF)

N IETF RFC
n (  OAM) IETF#82( )
RFC

2009/2 RFC 5317 | Joint Working Team (JWT) Report on MPLS Architectural Considerations for a Transport Profile

2009/6 RFC 5586 | MPLS Generic Associated Channel

2009/9 RFC 5654 | Requirements of an MPLS Transport Profile

2010/5 RFC 5860 | Requirements for Operations, Administration, and Maintenance (OAM) in MPLS Transport Networks

2010/7 RFC 5921 | A Framework for MPLS in Transport Networks

2010/9 RFC 5950 | Network Management Framework for MPLS-based Transport Networks

2010/9 RFC 5951 | Network Management Requirements for MPLS-based Transport Networks

2010/8 RFC 5960 | MPLS Transport Profile Data Plane Architecture

2011/4 RFC 6215 | MPLS Transport Profile User-to-Network and Network-to-Network Interfaces

2011/9 RFC 6370 | MPLS Transport Profile (MPLS-TP) Identifiers

2011/9 RFC 6371 | Operations, Administration, and Maintenance Framework for MPLS-Based Transport Networks

2011/9 RFC 6372 | MPLS Transport Profile (MPLS-TP) Survivability Framework

2011/9 RFC 6373 | MPLS Transport Profile (MPLS-TP) Control Plane Framework

2011/9 RFC 6374 | Packet Loss and Delay Measurement for MPLS Networks

2011/9 RFC 6375 | A Packet Loss and Delay Measurement Profile for MPLS-Based Transport Networks

2011/10 RFC 6378 | MPLS Transport Profile (MPLS-TP) Linear Protection

2011/11 RFC 6389 | MPLS Upstream Label Assignment for LDP

2011/11 RFC 6423 | Using the Generic Associated Channel Label for Pseudowire in the MPLS Transport Profile (MPLS-TP)

2011/11 RFC 6426 | MPLS On-Demand Connectivity Verification and Route Tracing

2011/11 RFC 6427 | MPLS Fault Management Operations, Administration, and Maintenance (OAM)

2011/11 REC 6428 Proactive Con_nectivity Verification, Continuity Check, and Remote Defect Indication for the MPLS
Transport Profile

2011/11 RFC 6435 | MPLS Transport Profile Lock Instruct and Loopback Functions

2012/07 REC 6669 An Overview of the Operations, Administration, and Maintenance (OAM) Toolset for MPLS-Based
Transport Networks

2012/07 REC 6670 The _R_easo_ns for Selgcting a Single Solution for MPLS Transport Profile (MPLS-TP) Operations,
Administration, and Maintenance (OAM)
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n T-MPLS (2008/04)
n T-MPLS ITU-T MPLS-TP
n 2012/09 =
G.8110.1( ), G.8121( ), G.8151( ), G.8101 ( )
n 2012/9 G.8112 (Interface)
n OAM G.8113.1 (Y.1731 based), G.8113.2 (IETF MPLS based)
WTSA-12 (11 )

MPLS

T-MPLS

architecture
S 1P LS

requirements .-~

ITU-T

T-MPLS
G.8101
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copy frame format
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(5.8131

Mormative Reference oo

MPLS-TP
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“““““““““““ G.8151v2 e
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IUse as Basis --——----- L
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NnITU-T T-

N G.8131: Linear protection switching for transport MPLS (T-MPLS) networks
(2007/02, Amd 1 2009/02)

N MPLS-TP - ( APS)
* APS (SDH, OTN, Ethernet) PSC (RFC 6378)
. ?
o ? (G.8131.1 & G.8131.2)? ? APS 2.
. RFC6378 Liaison
N Work plan G.8132
* Linear ? BLSR ? ( ) ?
n  OAM (UML)

N G.8121.1: Characteristics of MPLS-TP equipment functional blocks supporting
G.8113.1/Y.1373.1

N G.8121.2: Characteristics of MPLS-TP equipment functional blocks supporting
G.8113.2/Y.1373.2

. OAM
N G.8152: Protocol-neutral management information model for the MPLS-TP network
element
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-lin

n (GMPLS ) n (NMS — EMS )
—GMPLS End-to- —
End E-Line End-to-End E-Line
) ( ) T ( ) ’
Nn GMPLS N
n OTN ( ) N OTN OTN
n n OTN
N n (MI_
Nn OTN {Server, Client}) ( )
n LO ODUO (Client GbE) N
n HO OTN nA, D Edge

LO OD n (AIS(FDI), RDI(BDI))
’ (OTN - Ethernet)
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N
N
N
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* PCE (Path Computing Element)
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n OTU/ODU/OPU

1 .. 78 .. 14151617 ... 3824 3825 ... 4080
11 FAOH | OTU OH

2

OTUFEC

3 ODU payload

4

N LO(Lower order) ODU & HO (ngher Order) ODU
n ODU1 (2.5G)a ODU2 (10G)

N OPU2 TS(Trlbutary § (e.5., STM-16, ATAL GFP)
slot) | .
1 TS=25G( 2009) : P
1 TS =1.25G (2009 ) ——— ”“

ot |
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n G.709 (2009 )

N Tributary Slot (1.25G, 2.5G)
n ODUflex
N (HO/LO )

n Routing

N Internet Draft

n Framework
« draft-ietf-ccamp-gmpls-g709-framework

n Info model (Signaling, Routing encode )
« draft-ietf-ccamp-otn-g709-info-model
N Signaling

« RFC4328 (G.709(2003))

« draft-ietf-ccamp-gmpls-evolving-g709 (G.709 (2009) )
N Routing

« draft-ietf-ccamp-gmpls-ospf
n LMP

« draft-zhang-ccamp-gmpls-g709-Imp-discovery

« draft-cecczhang-ccamp-gmpls-g709v3-Imp etc.
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(RFC4328)

G.709 (2009)

n G.709(2003) =
N Label Request Object
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N LSP Encoding Type/ Sw Type: ODU (12) /TDM, Och (13) / ambda
(LO ODU, CBR, Ether(PHY, MAC) ...)

t—t—t—t—t—t—t—F—t—t—t—t -ttt ettt -ttt —F—F—F—F -t —F—F—F—F+—+

| LSP Enc. Type |Switching Type |
+—+—F—F—+—F—F—F—F—F—F—F—F—F—F—F—t+—F—F—F—F—F—F—F—F—Ft—F—F—F+—F—F+—+—+

n G-PID: Payload = OPU

N G.709 Traffic Parameters
. LSP Encoding Type

ettt ottt —F ottt —F—F—F -t —F—

Signal Type | Reserved

—t—t—t—F—t—F—t—F—t—F—t—F—t—F—t—F—+—F—

-+ —+—+—-+—-+—F+—+—+—-F—F+—F—F—F—-F—F+—F+—F+—-+-—
Reserved
—+—+—+—-+-+—F+—F—-+—-+—-+—F+—F—F—-F—F+—F+—F+—+-—

+
I
+
| NVC
+
I
+

(

)

S S S R

=+

+

+

G-

—+ -ttt —+—+-
Multiplier
—+ -ttt —+—+-

—t—t—t—t—t—+-—

N Generalized Label - ODUk Label Space

n HO/LO HO
n t3: OPUS, t2: OPU2, t1: OPU1

LO

PID

NMC

TS

t—t—t—t—t—+—+

+—t—t—F—t—+—+

(MT) I

t—t—t—t—+—+—+

t—t—t—t—F—+—+

t—t—t—t—t—t—F—F—F—F—t—F—F—t—F—F—F—F -ttt —F—F—F—F—F -ttt —F—F—F+—+

| Reserved

| t3

| €2 |Jti]

t—t—t—t—t—t—t—F—F—F—F—t—F—t—F—F—F—F—F—F—F—F—F—F—F—F—F -ttt —F—F+—+
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n . draft-ietf-ccamp-gmpls-signaling-g709v3-02

N Label Request Object: SW type 101

t—F—t—t—t—t—t—t—t—F—F—F—F—F—F—F—t—F—t—t—t—Ft—F—F—F—F—F—F—F—F—F—+—+
| LSP Enc. Type |Switching Type | G-PID |

+—t—t—F—F—F—F—F—F—F—F+—F=
N G.709 Traffic Parameters

n Signal type: ODUO, ODU2e, ODUflex
* ODUflex Bitrate

—t—t—t—t—t—t—t—t—dF—F—F—F—F—F—F—+—+

101 (New) N

t—t—t—t—tF—t—t—F—F—F—t—t—F—t—F—F—F—F—F -ttt —F—F—F—F—F -t —F—F—F—+—

| Signal Type | Reserved
NVC

+- + +~+ +—+—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F -+ -+
| / . Bit _Rate

+
| |

e i e At !
| |
+

| NMC
| Multiplier (MT)

+T+ +—+-— * ettt —t—t—F—t—t—t—F—t—F =ttt —F -t —F—F =t —F—F—F

Value Type |
1
1
Not significant !
ObUl (i.e., 2.5 Gbps) !
Oobu2 (i.e., 10 Gbps) I
ODU3 (i.e., 40 Gbps)
Obu4 (i.e., 100 Gbps) '
Reserved (for future use) '
OCh at 2.5 Gbps !
OCh at 10 Gbps !
OCh at 40 Gbps 1
oCh at 100 Gbps |
10 ODUO (i.e., 1.25 Gbps) '
11 ODbU2e (i.e., 10Gbps for FC1200 and GE LAN) |
12~19 Reserved (for future use) !
20 ODUFlIex(CBR) (i.e., 1.25*N Gbps) 1
21 ODUTlex(GFP-F), resizable (i.e., 1.25*N Gbps) |
22 ODUFlex(GFP-F), non resizable (i.e., 1.25*N Gbps) |
23~255 Reserved (for future use) i

17 G.709 QDU 2.5CGkpa [RFC4328]
39 (TBA) 3.709 QDU-1.25G 1.23Gkpa (naw)
60 {TBA) G. 709 ODU-any either 1.25 or 2Z.5Gbpa(new)

« Added other new G-PID values for new client signals supported by G. 7093
Value F-FID Type
61 (TBA) CBRc (wia GME)
62 (TEA) 1000BASE-X
62 (TBA) FC-1200

+ Updated some existing G-PID description to support new 1.25G, 100G, supra-
2 488G client signals, such as 32 for ATM, 48 for asynchronous CBR |, 50 for
synchronous CBR , 51 for BSOT, 52 for BSNT.
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N . draft-ietf-ccamp-gmpls-evolving-g709-09
N G.709 Traffic Parameters

n Signal type: ODUO, ODUZ2e, ODUflex
« ODUflex Bit_rate

+—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F -t -+ -+ —+—+
| Signal Type | Reserved | NMC |
+—F—F—F—F—F—F—Ft—F—F—F—t—t—F—F—F—F—F—F—F—F—F—F—F+—+—+

| NVC | Multiplier (MT) |
+ +—F—+—+-+

|

+
|

—t—t—t—t—F—t—F—F—F—F—t—t—F—F—F—F—F—F—+—+—
Bit Rate |

n ODU Label space
n

I ODU4, ODUO, ODUflex (HO/LO )
I 25G Tributary slot (TS) 1.25G TS

+—+—F—F—F—F+—F—-F+—+—-F+—+—+—-+—+—+—+—F+—F+—F+—F—F—F—F—F—F—F—F—F—F—+—-+-+-+
| TPN | Reserved | Length |
+—+—F—F—F—-F+—+—F+—-F+—-F+—-F+—+—-+—F+—F—F—F—F—F—F—F—F—F—F—F—F—F—F -+ -+ —+—+
~ Bit Map = . ........ ~
+—+—F—F—F—F+—F+—F+—-F+—F+—F+—F+—F+—+—F+—F+—F+—F—F—F—F—F—F—F—F—F—F—F -+ —-+-+-+
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< ODU1 >
n
—oTuziobu2—|  l—oTU2/0DU2]
A B ~ C
Z
ODU1 S ODU1
Generalized label ODU1aODU2 ODUlaODbu2
N ODU Label Space FASMFAS | OTU OH
N TPN (Tributary Port number) = 2 ooucon | or[RRTIT N
n ODU2 a ODUL (1.25G x8 TS ) =
NnTS=#2,#4 (8TS 2 )
0 1 2 3
01234567890123456789012345678901
+—t—F—F—F—F—F—F—F—F—F—F+—F+—tF—tF—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—+—+—+
| TPN = 2 | Reserved | Length = 8 |
+—+—F—F—F—F—F—F—F—F+—F+—tF—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—+—+—+
[bi1 010000}  ..... (padding)..... |
+—t—t—t—F—F—F—F—F—t—F—F—F—t—F—F—F—F—F—F—Ft—F—F—F—t—F—F—F—F—+—+—+—+
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n . draft-ceccarelli-ccamp-gmpls-ospf-g709-07
N OSPF
N ODU Interface
N RFC4203 ISCD (Interface Switching Capability Descriptor)
n ODU ( )
N
N : Interface X
Nn ODU3aoDbu2a0bu0
N ODU2 ( ) ODU3, ODUO
A /\ I/\ \ I AN
obuo ) == Q[ \| | | ObDUO )
( U ) dpu2
ODU3
0 (JoDuo Interface X
() @ L ) )
ODU1 SW
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OTN

N draft-ietf-ccamp-gmpls-ospf-g709v3-02
N RFC4203

n Switch Capability Specific Information
* Type 1 - Unreserved Bandwidth for fixed containers
* Type 2 - Unreserved/MAX LSP Bandwidth for flexible containers

t—t—t—t—t—+—

+—+

+—+

+—+

+—+

+—+

+—+

+—+

+

priority O
priority 1
priority 2
priority 3
priority 4
priority 5
priority 6

priority 7

—+—t—t—t—F—F—F—F—F—t—F—F—F—F—F—F—+—+—
Max LSP Bandwidth at
—t =ttt —F—F—t—t—F—F—F—F ==t —F -+ —+—
Max LSP Bandwidth at
—+—t—t—F—F—F—F—t—Ft—F—F—F—F—F—F—+—+—
Max LSP Bandwidth at
—t =ttt =ttt —F -t —F—F -t —+—+—
Max LSP Bandwidth at
—4 =ttt —F—F -ttt —F =t —F—F =+ —+—
Max LSP Bandwidth at
—F =ttt —F—F -ttt —F—F =t —F—F -+ —+—
Max LSP Bandwidth at
—F =ttt —t—F -ttt —F—F =ttt —F -+ —+—
Max LSP Bandwidth at
—t =ttt —F—F—t—t—F—F—F—F ==t —F -+ —+—
Max LSP Bandwidth at
—4—t—t—t—F—F—F—t—F—F—F—F—F—F—F—F—F+—F—F+—+—
Switch Capability Specific Information
(variable length)
ettt —F—F—t—F—F—F—F—F—F—F—F—F—F—F—F—+—+—

+

+

|SCD (Interface Switching Capability Descriptor)
sub TLV

bt —t—
et —t—
et —f—
-
bt
bt

ettt —F—

+

©

o S s S s

——t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—+—
Type = 2 (Unres/MAX-var)
—t—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—+—

el il T T T B A B e S

o —— o ] o ———

e S o e

+

+

+

+

(o0
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bttt
o

S

B e S

01234567890123456789012345678901
R R e e e Rt R e LI o
Type = 1 (Unres-fix)
—+—t+—F—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—F+—+—

+
|
|
|
+
+
|
+
|
|
|
+
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DU
ODU3
] (Qobuo
) Q
ODu1l

/\
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Interface X

) )

+—t—t—F—+—+—+—
I Type
+—t—t—F—t—+—+—
|Sig type=0DUO
=ttt —t—t—+—+-—
| Stage#1=0DU2

+—t—F—F—F—F+—+—+—

+ 0+

+
1
+
I
+
|
+

Interface X
ODU3

ODU2

ODUO0

Switch Capability
Specific Information

—t bttt bttt bttt bbbttt -+ —+

(Unres-fix)

Length [

I Sy S ) A S S S S S S

#stages= 2

it S R S S S S

Stage#2=0DU3

S S

| Unres ODU1l at Prio O

+—t—t—t—F—t—t—+-
I Type =
t—t—t—t—t—F—t—+-—
|Sig type=0DU2

t—t—t—t—t—F—t—+-—
| Stage#1=0DU3

F—t—t—t—F—t—t—+—

+
1
+
I
+
I
+

—t—t—t—t—t—+—
(Unres-fix)
—t—t—t—t—t—+—
#stages= 1
—t—t—t—t—t—t—

S S S

| Unres ODU2 at Prio O
+—t—F—F—F—F—F—F—F—F—F+—F—F—+—+—

| Type =

1

(Unres-fix)

L I S S S s st

|Sig type=0DU3

#stages= 0

+—t—t—F—F—F—F—F—F—F—F—F+—F—F+—+—
| Unres ODU3 at Prio O
+—t—t—F—t—F—t—F—F—F—F—F—F—F+—+—
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+

+

+

|TO|S1]001}]

unres

IT1]SOJ001]

S

Padding

B S S

| Unres

B S

ettt —t—t—

[T1]S1]001]

S S S

| Unres

Bt S S

|
S
|
ettt —t—t—
|
+

ettt —t—

Res |1]0]0]1]0]O]JO]O]
+—t—t—F—t—F—F—+—F+—+—+
Padding |
+—t—t—F—t—F—F+—+—F+—+—+
ODUl1 at Prio 3 |
+—t—t—t—F—F—t—F—+—+—+
Length |
+—t—t—F—F—F—F—F—F+—+—+
Res |1]0]O]1]0]O]O]O]
+—t—t—F—Ft—F—F—F—+—+—+
|

+

|

+

|

+

+—t—F—t—t—t—t—F—+—+-—
ODU2 at Prio 3
+—t—t—t—t—t—t—t—+—+-
Length
+—t—t—F—F—F—F—F—+—+—
Res ]1]0]O]1]0]0]O]O]
F—t—t—t—F—F—F—F—+—+—+
ODU3 at Prio 3 |
+—t—t—t—F—F—F—Ft—+—+—+
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n ODU B, D 3

= ODUO0 >
< (0]D]9) >
I<— OTU3/0DU3 OTU3/0DU3 —>l
A B TN\ C 7\ D E
o ODbU2
- x |ODUO
/ \/
Path( ) Path Path Path
Resv( ) Resv Resv Resv
N
N B-C orC-D ODUOaobu2aobus TE

ODU0a0oDbu2 ODU0aoDbu2a0Dbus3 ODU0aOoDbu2a0Dbus3 ODU0a0oDbu2

ODU0&0DU? I ODU0A0DU2 I ODUOAODU2

7z 7z
e

ODuU2a0Dbus3 ODuU2&0Dbus
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N OTN  Edge (UNI) OTN — Client (Packet)
N OTN OTN — Client (Packet)
N OTN  Edge (UNI):
N OIF (UNI IA) E-Line over
SDH/SONET (UNI RSVP Objects)
- OTN
° L2 Switch
N ;
’ ( or )
. Client
Transparent Mapping GFP-F Mapping
UENI N A —— VLAUIE\;:Sm( E@\ w
)N T TR S B ————— )77 ol )
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OTN — Client FUjiTSU

N OTN OTN — Client (Packet)
N Switch (L1/L2) End-to-end L2
GMPLS MLN/MRN
g J 9 O
Packet I Ei?fse; I Packet
(LO) ODU (LO) ODU
N
n
o RFC5212
* single-switching-type-capable or multi-switching-type-capable
* Lower-region (SC) — Port
N VNT (Virtual Network Topology) FA-LSP
- L1 (ODU link)
* VNT L1 Link L2
° L1 VNT ( )
. FA-LSP
. ( ) — PCE SDN
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m MPLS-TP ( ITU-T )
n OTN (GMPLYS)
n )
N L2/L1 ( )
. ( ): GMPLS + PCE NMS ?
’ : ( )
N LO/L1
* L0 WSON, SSON (Flexi grid)
° SSON | Clent |
Switching Capability GMPLS _ || OH | ~ Clent : . Client
|OCh| WDM
"B N e |
n SDN () |Mms |
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