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Segment Routing — E AR ENE

A Node segment to C

Y,

Node segment to Z
o YT —9%"Segment’ELTRIET B,
- 2FEFEMD Segment:
«  Node Segment: §%2 3./ —k ~®Mshortest-path & D
« Adjacency Segment: [/ —k &Done-hop path "\

- IGP(ISIS/OSPF)IZ &Y. ”segment ID”"Z LRI 5

* Segment IDIXIGP domainA Tglobal unique ( <-> c.f. MPLS Label)
I . | D R C I |




Segment Routing — Controller|Z & 4 il fil

A AMBZET

Q FIHEH 2GbpsD -
T pathASXLLY
I A

B C FULL

Z2(65)

C-DRAIEI#R D FEAEAF LV -
& . SPFETEIZ K BAIRIKTIZ
ZTDSLAEZHZimf-t 740

D

e

>

» SR Path : Shortest Path|ZfEDPATH



Segment Routing - Controller|Z &k & il
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Segment Routing - Source Routing
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1. Simple !l
- {$F9 %Control PlanelXIGPTZ [+, LDP, RSVPIFESAELY,
« LDP-IGP syncZi & Mstate syncHIAEZLLLD

2. ZRERH DScalableZiTraffic Engineering
* ServiceE Mdisjoint topology
- TriE. latency’d & Z MO L 7=CSPF(Constraint SPF)

* Stateless ! Bl-&-71-.
* RSVP stateZxF DA EHVELN FELLY,
« £ TDstatelE~NyH (Label Stack)|ZdH 2 $¢I&§j\jﬁwﬁaﬁ
3. TransportfIpathMERIZ1H 72§ D Hybrid SDN

« ControllerlZ&ABHR/NRIEE

* MPLS-TP OAM, Bi-directional Co-routed LSP, Path Protection
I B [ D O I |



Draft Merged!
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Draft Merged!

Merge draft-gredler-ospf-label-advertisement-03
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Draft Merge Summary

« Common
— Protocol Semantics

e Differences

— draft-gredler-* builds on top of RFC30317 and
does not require a new architecture.

— Draft-gredler-* proposes to re-use only
existing data plane for source-routing
(=MPLYS)




Discrepancy in Opinion

ISSUE: SR-V6 dataplane is a
significant change of IPv6 dataplane

Proposal to create a source routing extension header
Issue: requires new Hardware to overcome first N-bytes
lookup buffer limits, of deployed hardware

Data planes in routers (IPv4, IPv6, MPLS)

Why need for data plane #4 ?

Use cases ?

MPLS is the ‘routing header’ of IPv4 and |IPv6 today

SR-v6 dataplane is more complex than MPLS Label

operation
Requires IPv6 address rewrite capabilities to adjust SID
segment pointer Outer header =NV

+ SR Extension Header

v6, TC', FL', NH=43, |

OxCAFFEQ123456789A }

: /\_/ _—l i /t/ | \_. h

18\ [o




Use case #1

BT: Performance Based LSPs

Path Constraints and Technology Options.

* Requirement for a number of types of constrained service/flow routing:
- Co-routing.
- Considering SRLG/Node/Link diversity or bi-directional paths.
- Affinity-based routing.
- Diverging from SPT based on constraining available paths by colour/admin-group.

- Performance-managed services.
- Latency, available bandwidth, etc.

* Clearly, a number of these constraints can be delivered by RSVP-TE today.

RSV TE Quewe Occupancy

et

* Per-service/flow routing requires a significant
increase in the number of RSVP-TE LSPs when

compared to current deployments: =8
- Number of LSPs is greater than full mesh (already

35006

deh -

not recommended). gt |
- Scale limit of mid-point signalling during large L
failures. o |-

* Limited additional functionality is offered by
having mid-point state.
- Generally only admission control.
- Required in a subset of path routing
scenarios.

Mid-point Overloading — Post-Mortem Model

D B [ D [ [ |
http://www.ietf.org/proceedings/87/slides/slides-87-status-0.pdf



Use case #2
DT: MPLS OAM

Segment Routing based OAM use case
IETF 87, Berlin

Rudiger Geib, Deutsche Telekom

Segment based Routing allows for scaleable LSP monitoring

Monitoring MPLS data plane liveliness Example of a measurement packet, sender and
receiver is the LSP Monitor

= source based routing allows execution of data] 20 | 25 | 24
arbitrary LSP chains.

, , , Label 24
= then a ping with data plane loop can be built.  Label 20 LSR N

=< ——=_ Regional
= by ISIS the LSP Monitor is aware of the LSP SC WSS LER|
network topology and its state. Monitor 25 | 20 |data
N~/

= a single LSP monitor is able to adress all Regional

LSPs of a domain. A redundant design is N Label 21 LER1...n
possible if desired. Core PoP Label 25

= Example to the right: the LSP monitor S Regioan
checks data plane liveliness between LER i LER

and LER j. In general, by the method shown LSR
all LSPs can be monitored.

20 |data

LSP Monitor based LSP measurement, here
with 3 LSP segments

http://www.ietf.org/proceedings/87/slides/slides-87-status-1.pdf



Use case #3

DT: Disjoint Path and QoS based routing

Merged network:

=Topology tailored for both disjoint paths and
IP-FRR.

= imited efficiency.
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PE-A

Optimized future network with SR:

=Basic topology optimized for IP-FRR and
efficiency.

=Sigtran traffic constrained with A/B anycast
segment to provide disjoint paths.

PE-B PE- E-B
path A high-bandwidth path B path Q high-bandwidth path B
BE traffic BE traffic
l | I | LIFE IS FOR SHARING. Dr. Martin Homeffer / SR Use Cases @ DT 7/29/2013
D N [ e i

http://www.ietf.org/proceedings/87/slides/slides-87-status-2.pdf




Use case #4
Orange: FRR (Fast Reroute)

Incremental deployment in a LDP network

= As first step, Segment Routing use may be restricted to FRR backup path.
— Keeping LDP for nominal traffic, like the way it currently is.

* |f nodes are already SR capable, SR FRR can be deployed incrementally on a
per PLR basis. (with incremental benefit).

- i.e. enabling SR FRR on P1 @ 10

10 "‘
7250

* |n the absence of SR capable node in the network, SR FRR can be deployed
incrementally on a per PLR + (last) P + (first) Q basis.
— i.e. enabling SR FRR on P1 (PLR) & SR on P2 (P) and PE (Q)

— Note that on the Q, SR may be replaced by a T-LDP session (which is natively
the case in the above example)

= More details in draft-filsfils-rtgwg-segment-routing-use-cases-01#section-6.4

D B [ D [ [ |
http://www.ietf.org/proceedings/87/slides/slides-87-status-3.pdf




Use case #5

Rogers: Converged Multi-network operation
Programming and SDN Interaction

. . Programming
« Automation of the network is Classifier (ACL. polic, R
. . signature, elc)
essential for future operation l i
— Current operational modes not - N— — S
scalable Flow [x) Ingress —"
Flow [y] ingress L — |Traffic B ( Expiicit Path )
. . . Flow [z] ingress —\‘
+ SDN (path programming within —| [— (Bl Resiicied Faih )
this document's context) is 9
. . . Edge Node
desired, with per-flow/service C

network freatment

Program on ingress nodes

+ Minimize the number of elements
where programming must occur,

and simplify configuration /7
required

Internal nodes forward
and managed low state

D B N
http://www.ietf.org/proceedings/87/slides/slides-87-status-4.pdf




Use case #6

Comcast : IPv6 use case

Use Case Diagram

Cloud Provider X Cloud Provider Y

Service Provider
Network A

Service Provider Network
B

Service Provider
Network C

Comcast Cloud

alternative
access
provider

Comcast Network

user
device

Home Network

Traffic forwarded based
on dst v6 address

Traffic forwarded based
on SR header Comcast

D B [ D [ [ |
http://www.ietf.org/proceedings/87/slides/slides-87-status-11.pdf



Status BoF - Conclusion

e %Z<{(MUsecaseLEFT > SEbdiscussionfkfic
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e FDOWGHBELIA? RTGWGCHVER? (BAFELFE/IZIT 5T
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* NamingCKREHH

http://www.ietf.org/proceedings/87/minutes/minutes-87-status



Related I-Ds

e Architecture (draft-filsfils-rtgwg-segment-routing)

* Use-Case (draft-filsfils-rtgwg-segment-routing-use-cases)

e [SIS extension for SR (draft-previdi-isis-segment-routing-extensions)

* OSPF extension for SR (draft-psenak-ospf-segment-routing-extensions)

* FRR with SR (draft-francois-sr-frr)

* PCEP extension for SR (draft-sivabalan-pce-segment-routing)

* Performance Engineered LSP using SR (draft-shakir-rtgwg-sr-performance-

engineered-Isps)

http://www.segment-routing.net/
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Why so hot? - SDN and NFV..!

(Background)
- Server Virtualization has enabled Automation, Elasticity, Flexibility

- Programmability has been required also for Network

Redefinition of Network Redefinition of DCV for Telco

SDN NFV

(Software Defined Networking) etwork Function Virtualization)

Redefinition of Network Virtualization



Motivation ?!

NFV, Multi-tenancy virtual private cloud

‘ Requires

Service Chaining

t Enables
Software

SDN(Flow/Path Programmability)

& Networks

Network
Functions
Virtualisation

(Source) NFV whitepaper



NSC Problem Definition

<< Re-direction

function

Service (Zhains

Default Service Internet

= Simple * Complicated (per-subscriber, per-app)

= = = =

NMS/EMS NMS/EMS ~ NMS/EMS NMS/EMS

N =] ormadl ageadl| s TR g : ==1z= =
@ Q)@ @ﬁ\ i ASR9000 |==l= 1=
S GGSN/ = = =1
QCCGSS POW [ B on P | o | b O Access "’t% ?: %E«Q
e sec e TN 7 & civee |ESISS _E '”tVeF:rF‘et
= == I==
= Physical, Static = Virtual, Dynamic




NSC BoF ?!

 Network Service Chaining

o BAEORYNI—UHY—EXDEHIEstaticTHY ., FERDKIGEEIC
R IKIGETETLEL
* Multi-tenancy, Virtualization, Elasticity, Rich Classification
e “Service Chain”[Z&Y) ., H—E XD EMZ . multi-tenantxf iz, FsARO—
EERFIZTWD. T —ER/—FEDT—ERMETREIZT S

(ZTEH)
BoFZFMEU AT =D [ Cisco,



NSC BoF ?!

e BoFO) BHY
e Use case&. NSC(Network Service Chaining) D& & (ZHAHEBEFE
1217 S R

o RYRNT—H-H—ERXBEEM, UsecaseZHEKT H5ET S
45 BIMDBoF Tl Solution & AR R IZEAL TIFESRLAALY

e WGHiLH EIT51=8DBoF(WG-forming BoF) Tl&7ELY
WGHILH LITHMEMK, WGDcharter(XiEFRLALY
SEBZER T WG EITOHIEEITS

o SEDR
o BELCERIVELGEZRGREN. ELVORDOVTEETHH
IETFIXAWGZILE LTS AR TEREZHEHHRED
CDEIZOE. EDEEDABDAIMEELIZWLERSTLS D



Use case #1
DT, Vodafone : Mobility Gi-LAN

Requirement: High Degree of Freedom in Chain Creation
Network provides us with sufficient Metadata to differentiate

Some metadata in P-GW state
PCRF UE: terminal type (HTC one)
IMSI (country, carrier, user)
GTP Tunnel: eNB-ID
time
PCRF: user
APN (service)

@
policy

((((((( ) ))
% GTP Tunnel g \
A p-GW (SGi PEP
User Equipment (UE)
Probes may deliver cell load,
link loads, session loads etc. BGP-TE/LS
for real time network policing

0 We may connect all relevant service functions with all relevant sources for metadata or
U We may piggyback metadata information with the IP packets traversing a service chain.
0 Piggybacking metadata seems to be more straightforward than picking them out with DPI.

D . — - I |
. IETF 87-29 uy2013 . . .




Use case #2
Telefonica : NFV forwarding graph

Network Service Provide

y

VNF Forwarding
Graph (VNFG)

Physical , , , Physical
Network » ; R L : - by Network
Functions ] ] Functions

NFV Network Infrastructure

D e | [ B N I |
http://www.ietf.org/proceedings/87/slides/slides-87-nsc-0.pptx



Use case #3

Citibank : Enterprise Data Center Use Case

External facing
loodbalancers

Internal facing virtual
loodbalancers

WAN VAcceleration , - . .
replaces/complements Visibility Vapg\l::s:i,t?ar;rr?carlly used for
Perimeter Firewall [ HW appliances |
DNS/QIP (CPoD) Firewalls VAppliance,

replaces/complements HW appliances
And Distributed FWs, new function

Loadbalancer

®
l
. Acceleration
¢
%

Traffic Monitoring Jy Citi Proprietary

S IEm == ETTTTTEEYTTT O PaaaaE 1
http://www.ietf.org/proceedings/87/slides/slides-87-nsc-2.pptx



Use case #4

Rackspace : Cloud provider Use Case

What context will we share?

Anything you can't fit into an existing header that
you don’t want to extract with DPI at every service.

*UserlID inserted by a trusted source.

« OAM (underlay discovery, packet debugs)
 Direction

*Pipeline stage index

*\ersion

 Compliance

D e | s e @ B 00 )
http://www.ietf.org/proceedings/87/slides/slides-87-nsc-6.pptx



NSC BoF - Conclusion

* Supportive comments from operators, middlebox vendors, etc.
 Technical details may still be a bit vague at this stage
* Atleast:

* [ETFICESTEERIEYID > yes

o« SIRRIETFCTEEI RED - yes

http://www.ietf.org/proceedings/87/minutes/minutes-87-nsc

[Z DEDMLZ K DEE]
o R[E(E. WG-forming BoFZE




Related I-Ds

* Network Service Chaining Problem Statement, (draft-quinn-nsc-problem-
statement-00)

* Network Service Header, (draft-quinn-nsh-00)

 Common Metadata Header Format for IP/MPLS Networks, (draft-guichard-
metadata-header-00)

e Carrying Metadata in MPLS Networks, (draft-guichard-mpls-metadata-00)

e Carrying Metadata in IP Networks, (draft-bryant-ip-metadata-00)

» Differentiated Network-Located Function Chaining Framework (draft-boucadair-
network-function-chaining-02)

* Virtual Topologies for Service Chaining in BGP IP VPNs, (draft-rfernando-I3vpn-
service-chaining-01)

* Generic Protocol Extension, (draft-quinn-vxlan-gpe-00 | draft-lewis-lisp-gpe-00)



Network Service Header

0123456789012 34567890123456789°01
—t—tetet—totet—t—t—tot—t—tot—t—t ottt —t ottt ottt -ttt —t—+

Base Header |

+

|

|

l-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| Context Header |
s SIS S S Sy O S S N e
| Context Header |
S I S S s S
| Context Header |
s SIS S s sty S
| Context Header |
s S S o s

Figure 1: Network Service Header

* Transport Independent
* Fixed Length (32 bit * 6)

* Meta data sharing for various purpose
http://tools.ietf.org/html/draft-quinn-nsh-00
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SDNRG

Software Defined Networks Research Group

Novel Applications for an SDN-Enabled Internet Exchange Point
 Time-based Updates in Software Defined Networks

* Formal verification for software-defined Networks

e Secure and dependable Software Defined Networks

* Impacts of source routing/MPLS label stacks on SDN convergence
* LISPflow: a SDN enabler

 Update on NfV and how it fits with other I{E,R}TF activities

* |2RS and SDN



NVO3WG

Network Virtualization Overlay

WG documents review
* Framework

e Use cases

Requirements and Gap analysis
* Data-plane, Operation, Security

* Gap analysis VXLAN, NVGRE

Architecture - Informational...

New drafts (no time for discuss)
 TRILL directory

* NaaS requirement
D BN [ D O D



I2RSWG

Interface to Routing System

Interface to Routing System

* Real-time, Asynchronous

* Using efficient data-models and encodings

Drafts under discussion

e Architecture (draft-atlas-i2rs-architecture-01)

* RIB information model (draft-nitinb-i2rs-rib-info-model-01)

* Problem Statement (draft-atlas-i2rs-problem-statement-01)

* Information Model for Network Topology (draft-medved-i2rs-topology-im-00)

e Service Chaining use case (draft-bitar-i2rs-chaining-00)

* BGP use case (draft-keyupate-i2rs-bgp-usecases-00)
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