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MPLS WG
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MPLS WG

« EARZEEZVPDOTVBWG?
— MPLSICEAY 2 HBIIMEREZ1TDOWG

[MPLS WG Charter]
The MPLS working group is responsible for standardizing technology

for label switching and for the implementation of label-switched
paths over packet based link-level technologies.
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Signaling RSVP-TE tunnels on a shared
MPLS forwarding plane

« draft-sitaraman-mpls-rsvp-shared-labels-00

* RSVPTEUFILENELSPAETEZ L RDE, IL—F—DFATEDR
RINIEZBRA TUEDDTI(SL?
- RUYU>O%EZRSECSARILERSVPIC TERTUE

— Ingress LSRIFRROTENMNIEETOINILZRAFV I LT/ U hZREL. Transit
LSR(IX/9 B Top LabelZ=POP

o BIARIICIFRSVPTY®S5T(C. SRTLWDTIE » « ? 1RU

RSVP-TE pop and forward tunnel

RSVP-TE tunnel T1: From A to E on path A-B-C-D-E
RSVP-TE tunnel T2: From F to E on path F-B-C-D-E
n 200 —>
250

} Shares all labels

200
250

LSP_ATTRIBUTES/LSP_REQUIRED_ATTRIBUTES in Path message
® Attributes Flags TLV: Pop Label

RRO Label Subobject Flag
* Pop Label

https://www.ietf.org/proceedings/98/slides/slides-98-mpls-sessa-05-mpls-wg-slides-98-mpls-draft-sitaraman-mpls-rsvp-shared-labels-00.pdf
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MPLS-SR over non-MPLS nodes

https://tools.ietf.org/html/draft-xu-mpls-unified-source-
routing-instruction-00
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TEAS WG

« EARCEZPDODTLVBWG?
— MPLS Traffic Engineering(CB 9 3I2EZ1TOWG
 Traffic Engineering Architecture and Signaling
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ACTN

« ACTN : Abstraction and Control of Traffic Engineering (TE) Networks
— TEXRY RJ—2DODMmZRAL - HllfilZ Kt

— ACTN draft ClIZ&RD 7 —xF57OF v ZEEL. &interfacezZTEAST2PCE/A
EDODWGICHBWTHRLUTLNS

S5msec A FTD R YR T—IOMRBLLVE ! MDSC : Multi Domain Service Controller

15 10FE TIZH18200Gbps, 1B IE g[ CNC : Customer Network Controller
CNC }

PNC : Physical Network Controller

CUStomer ------------------------------------------------------------
Provider CMI : CNC-MDSC Interface
MDSC
MPI: MDSC-PNC Interface
PNC PNC PNC
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TE / Service Mapping

Traffic Engineering and Service Mapping Yang Model
draft-lee-teas-te-service-mapping-yang-00

L3SM&E Vo 7zService Model ETE LSP/ACTN VN(Virtual Network & UYD 7zTransport
ZFRDITD(YANGT)

Cutomerim5H—E X &Transport NetworkDiE3ZZACTN framework(CdB U\ T3EIR

CE1l

IP/MPLS
PNC1

' Sample Flow

L3SM (+CMI) Customer
Service Model

IP/MPLS
PNC2

Transport
PNC

Optical
Transport

TEAS WG, IETF 98 - Chicago

Create a L3VPN between CE1, CE2
with a new VN/TE-tunnel creation and
binding

MDSC creates a new VN dynamically

MDSC coordinates with IP/MPLS PNC and

Transport PNC
Create E2E PE-PE tunnels over the
underlay transport

MDSC needs to pass VPN information to the

IP/MPLS PNC

IP/MPLS PNC creates VRF instances on PE
Tunnel binding between VPN and TE-
tunnel

4

https://www.ietf.org/proceedings/98/slides/slides-98-teas-09 te service mapping yang-02.pdf
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PCE WG

« EARCEZPODODTUVWBAWG?
— PCE(Path Computation Element)(CT BIREZITOWG
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Stateful PCE

- PCE(JIRTE2TEFEFET D
— Stateless PCE (RFC 5440)
« TEDB(IXHRFRY D —2T ERHA (BGP-LSEMNT)
« PCE(Z®RY hTJ—TUADLSPIEIRZEIE LR
« PCEIIN\RAHABOVUIT AP ZRITIESERDIET
— Stateful PCE (ietf-pce-stateful-pce)
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TE LSP Performance Metric Reporting

draft-gandhi-pce-pm-07

PCEP CMPLS-TE LSPODERE - )\ ORZXK - F|A/FEIEE D
ey L b R S R
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&.L\DTIE*O
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Overview of the PCEP Extensions

STATEFUL

PCE
| MEASUREMENTCAPABILITYTLV I \

| MEASUREMENTCAPABILITYTLV I

MEASUREMENT-ATTRIBUTES TLV
(Delegated LSPs)

MEASUREMENT REPORT OBJ (PCRpt

MEASUREMENTATTRIBUTESTLV
(PCInitiate, PCUpd message)

)

PCC
OPEN Objec

(Head-
end)

.

New Object
LSPA Objec

98th IETF @ Chicago

https://www.ietf.org/proceedings/98/slides/slides-98-pce-33-pcep-extensions-for-pm-reporting-00.pdf
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Stateful PCE and ACTN

Stateful PCEZACTNIC}
— Stateful H-PCE and ACTN

o BENWRAA 2 ([CFPCEZE

LD

< (ZNHPNC)

« TNENDOPCEZFRNBDFHPCEXZHFR(CHIE T D(ZNHMDSC)
« Customerl'DERZE E(C. $FHPCEMNFPCE(CLSPOMEY I E 3K
AWt —ZPCEPTCIL¥RT D

Applicability of PCE for ACTN

= ACTN — Abstraction and Control of CNC

TE networks
= Four Functions in ACTN
= Multi domain coordination function
= Virtualization/Abstraction function

= Customer mapping/translation
function

= Virtual service coordination function

Stateful H-PCE

H-PCE + Stateful PCE

Hierarchy of Stateful
PCE

{

We list all ways PCEP could be

&

used

Maintain the domain
topology map
and LSPDB

Parent Stateful PCE

O Child Stateful

https://www.ietf.org/proceedings/98/slides/slides-98-pce-25-stateful-h-pce-and-actn-00.pdf
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SPRING WG

- EARCEZPDOTULIBWG?
— Segment Routing(CR 3 BIREZITOWG
— TRIDKXSIC. Ingress RouterhYiEH R (L@ D NRNESegmentzig
E U CRouting&t 3 : Source Routing !

. BE

— http://www.mpls.jp/2013/presentations/sr-shtsuchi.pdf
— https://www.janog.gr.jp/meeting/janog32/doc/janog32-lt-segment-kohno-01.pdf

— LSP/RSVPE LV =T0 0O )L EESHE(FIRL,
OSPFv2/0SPFv3/IS-ISDIGPDJ+ CSegmentZ /1 ¥k

— Dataplane& U CTMPLS(Label) &IPv6 (Routing Header)m21&
AZFATED

4 5 IP+Data
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Close?

POEOEHIASWGEUD ?

— WGORaK; ([CSegment Routing[CBA 9 227 —+5 T F v
(CRA T DIEEEALICDWNWTIHIZFZFE T U, MilestoneEB#HDZEDS
IRDT. WGZclosed M E DM Chairh'SRBIVLVNTIHD D /=

Problem Statement RFC 7855 RFC
Architecture draft-ietf-spring-segment-routing-11 IESG
IS-IS extension draft-ietf-isis-segment-routing-extensions-12 WG LC
OSPF extension draft-ietf-ospf-segment-routing-extensions-14 v2:IESG

draft-ietf-ospf-ospfv3-segment-routing-extensions-09 v3:WG doc
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Segment Routing MPLS dataplane

« MPLS dataplane

draft-ietf-spring-segment-routing-mpls-08

MPLS Label(20bit)Z AL\ CSegmentZz3R9

Label Stack(C k> TSegment ListZHA7x

BEDOMPLSOENME TEHD. push/swap/poplc TSegment Routing%z

353

SR-TE/R EDT=sI(C. Label StackUdE C&IL—F —DHIET DK
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Segment Routing IPv6 dataplane

« IPv6 dataplane
— draft-ietf-6man-segment-routing-header-06

— IPv6 Routing HeaderzFUL\TXEIRT 3
— MPLS& BT, Segmentd iz D MbitEAY R \(128bit)
- Endpoint NodelC TZEU TIEUWEMWE(Function)ZiE&HIAT
& TNetwork(CProgrammabilityz 5 X digENS RSN |
(draft-filsfils-spring-srv6-network-programming)
— Linux kernel 4.10(CEE&EFES UL ! =>NFV/SFCEMNTEZES | ?

0 1 2
012345678901234567890123456789°01

R e St e e s S s st e L

| Next Header | Hdr Ext Len | Routing Type | Segments Left |
B s s T e e e et s e e e e o s st
| First Segment | Flags | RESERVED |

+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—4|r Seg ment Left Fleldf\\iﬁ‘E@

[
| Segment List[0] (128 bits IPv6 address) | . N ~ ——
| | Active’2SegmentZz RE
B e e e e R A e e e e e B e Bt h Sk ot it Sk et
[ I
\ I

| |
| |
tod—t—t—t—t—t—F—t -ttt -ttt -ttt -ttt -ttt -ttt -t -t —t—+—+
| |
| Segment List[n] (128 bits IPv6 address) |
| |
| |
B A S S e A B e s st e e
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//
// Optional Type Length Value objects (variable) //
// //
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SRv6 Network Programming

https://tools.ietf.org/html/draft-filsfils-spring-srv6-network-
programming-00

End Endpoint function
The SRv6 instantiation of a prefix SID
End.X Endpoint function with Layer-3 cross-connect
The SRv6 instantiation of a Adj SID
End.T Endpoint function with specific IPv6 table lookup
End.DX2 Endpoint with decapsulation and Layer-2 cross-connect
L2VPN use-case
End.DX6 Endpoint with decapsulation and IPv6 cross-connect
IPv6 L3VPN use (equivalent of a per-CE VPN label)
End.DX4 Endpoint with decapsulation and IPv4 cross-connect
IPv4 L3VPN use (equivalent of a per-CE VPN label)
End.DT6 Endpoint with decapsulation and IPv6 table lookup
IPv6 L3VPN use (equivalent of a per-VRF VPN label)
End.DT4 Endpoint with decapsulation and IPv4 table lookup
IPv4 L3VPN use (equivalent of a per-VRF VPN label)
End.B6 Endpoint bound to an SRv6 policy
SRv6 instantiation of a Binding SID
End.B6.Encaps Endpoint bound to an SRv6 encapsulation Policy
SRv6 instantiation of a Binding SID
End.BM Endpoint bound to an SR-MPLS Policy
SRv6/SR-MPLS instantiation of a Binding SID
End.S Endpoint in search of a target in table T
End.AS Endpoint to SR-unaware APP via static proxy
End.AM Endpoint to SR-unaware APP via masquerading




Segment Routing IPv6 dataplane

« Forwarding Example Endpoint Node Rule
1. IF DA = myself (segment endpoint)
2. IF Segments Left > 0 THEN

decrement Segments Left
update DA with Segment List[Segments Left]

3. ELSE continue IPv6 processing of the packet
Dest=4 End of processing.
SL=2 4. Forward the packet out
{6,5,4}
Data
Dest =5
SL=1
{6,5,4}
Data Dest =6
SL=0
{6,5,4}
Data
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