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[F C8IZ : SRv6 - Quick Recap

No¥o
IPV6 Har IPV6 Har * Native IP !

SRH SRH
- Segment List is encoded in IPv6 Ext
no Shim Layer needed)

|IPv6 forwarding

- Non-SR node justd

Version  Traffic Class Flow Label
Payload Length Next = 43 Hop Limit
Source Address = A::
Destination Address = C::

Version  Traffic Class Flow Label

Payload Length Next = 43 Hop Limit
Source Address = A::

Destination Address = B::

SL : Segment Left



(X C&IZ : SRv6 Control Plane?

o SRveIFEARBIIZ[L Data Plane centric F{f7 !
o mEZEFRE[L Simplicity

!

e Control Planel&d TZE A ITHAEDZE ceoe = m
BHAAHT S

o PHELE([TEOIAL
« FEAEZEIFTLAL

- e.g. EVPN for L3 vs RFC4364 L3VPN

Metro Network  [228| Core Network || Data Center

G [ —
% |_/ I—

Source: Cisco
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Control Plane o T{a[f=o(+?

. SDN Layers and Architecture
Terminology (RFC7426) & V)

Service, Application

Network Services
Abstraction Layer (NSAL)

X

/ Control \

Plane

Management
Plane

Device and resource
Abstraction Layer (DAL)

Forwarding
Plane

Operational
Plane

Network Device

Device

e JEZX D Control Plane — *

[ DControl Plane — Programmability £ fi%
- North-South, East-West..
- Distributed, Centralized, Hierarchical..
- Protocol, Network OS, API, Languages..

/ Network OS

Vendor OS (I0S-XR, XE, NXOS), Open
Network Linux, SONiC, Quagga/

™ FRRouting, Cumulus, ArcOS, RtBrick,...
) SAA NGtz eilelal SAI Abstraction Libraries
— SDK Broadcom SDK, Vendor ASIC SDK,
P4, eBPF, VPP
— < Hardware Optics, ASICs, FPGA, NPU, x86 CPU
Device P AEHES LLASA, AL

(C/DTEER!) (FEE) Dis-Aggregation Model
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Base — IGP/BGP extensions

IGP extension BGP extension

e draft-bashandy-isis-srv6-extensions-04 * (draft-ietf-idr-bgp-prefix-sid-27)

e draft-li-ospf-ospfv3-srve-extensions-02 “SRv6 is the beyond of the scope of this document.”
TI-LFA

e (draft-ietf-rtgwg-segment-routing-ti-lfa-00)




VPN (L3 VPN/L2 VPN)

SRv6 Services TLV

* The SRv6 Service TLVs are defined as two new TLVs for BGP
Prefix SID Attribute [I-D.ietf-idr-bgp-prefix-sid], to achieve
signaling of SRv6 Service SID for L3 and L2 services.

When an egress-PE is capable of SRv6 data-plane, it SHOULD
signal SRv6 Service SID TLV within the BGP SID Attribute

SRV6 VPN framework attached to MP-BGP NLRI defined in [RFC4659] [RFC5549]

[RFC7432] [RFC4364] .
e draft-dawra-idr-srv6-vpn-05

\

0 1 2 3
. 01234567890123456789012345678901
SRv6 Net Programming
g . . TLV Type Length Reserved
e draft-filsfils-spring-srv6-network-programming-07 yE &

SRv6 Service Information (variable)



https://tools.ietf.org/html/draft-dawra-idr-srv6-vpn-05
https://tools.ietf.org/html/rfc4659
https://tools.ietf.org/html/rfc7432
https://tools.ietf.org/html/rfc4364

Architecture

Traffic Engineering voaws
(1) Path Calculation and Setup <headend, color, endpoint>

Manager Addr . o
Netconf/Restconf e draft-negi-pce-segment-routing-ipv6-04
YANG BGP-LS
OpenConfig Controller * draft-dawra-idr-bgpls-srv6-ext-04
* local configuration 7272 L controllerldwrd L H mhZE 74 Uy,
- Pre-setup(explicit/dynamic) f BGP-LS \ (28 Domain TTET % & = [THHEE)
- On-demand PCEP

-
AS-x

e draft-ietf-Isr-flex-algo-01



Traffic Engineering

(2) Traffic mapping to SR-TE path

Netconf/Restconf

YANG

e Automated Steering

* |ocal configuration
- color, endpoint
- Binding SID

Advertising TE policies in BGP
e draft-ietf-idr-segment-routing-te-policy-05

-
AS-X

draft-ietf-Isr-flex-algo-01




Service Chaining

Manager

—
=

Netconf/Restconf
YANG
OpenConfig

\/

Data plane framework
e draft-xuclad-spring-sr-service-programming-01

Service Segment advertisement in BGP-LS
e draft-dawra-idr-bgp-Is-sr-service-segments-01
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Mobility End-to-End Slice

Source : 3GPP TS 28.530

“3GPP management system directly manages 3GPP managed network components (e.g. 5G RAN,
5G CN). For non-3GPP domains (e.g. DCN, TN), 3GPP management system needs to coordinate
with the corresponding management systems of the non-3GPP domains.”



Mobility End-to-End Slice

Radio Backhaul Transport Core Transport
P N3 N9

P 5 &
rg <

@z/lﬁ B
i

,a& &

N6

\ 4

How to segregate ? Controller
* VRF
 |IP Address Space
+ Flex Algo
Map to SR-TE?
 Binding SID

Map from 3GPP System ID?
e Network Instance?




Flex AlgolZ & % Network Slicing

« £/ —Flx. B5NET HFlex-AlgoB S Z LT 5 (MUST)

Nodes 0/9 & Algo 0, 128, 129IZ& 9 5%
Nodes 1/2/3/4l%Algo 0, 128|289 5
Nodes 5/6/7/81dAlgo 0, 1291289 %

« &/ —FI&. AlgoEI|ZprefixZ [LERT 5 (MAY)

Node 21&. TECD@E Y PrefixZ/LERT 5

Prefix SID 16002 for Algo O
Prefix SID 16802 for Algo 128

e /J— FNIL. Flex-Algo KIZDWTN\RETEZ1TO
Algo KIZK YHERR SN U ZFR4 L. SPFETEZ1TS

o BnET—JILICprefixd 4 VA F—ILT B

8 7
1 2
4 3
5 6
Alg129
8 7

draft-ietf-Isr-flex-algo-01



Binding SID

* Inter-Domain SR-TE

e [BRE1{EIZ&KHScaling

e B7ii5Domain NN RAD—E#HK
* SIDERZRHEIR

3: REPLY {16001, 4001, 20001}
1: REPORT {16003, 16002, 18002, 18001}, UP,

Binding-SID 4001

instead of
{16001,
16003, 16002, 18002, 18001,

20001}

2: vPE1 with Min DELAY?

vPE1 ToR Spine AGG1 LSR AGG2 LSR DCI2 Spine ToR vPE2
20001 20002 20003 16001 16003 16002 18002 18001 20003 20002 20001
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SRv6 Network Programmability

Active

TAG
Segment

Segments Left

Locator 1 Function/Arg 1 IPv6 128 bit

Address space
Locator 2 Function/Arg 2 e Locator
Locator 3 Function/Arg 3

* Function
* Argument

Metadata TLV

* Network as a Computer

* Declarative (not imperative) SDN
* |In-Network Computing




Declarative Programming
(BEEMIZ7RU3307) Ll

* A program that describes what computation should be

performed and not how to compute it
A% (how) TIEZL, fal(what)Z 3 REMEFEEh

* Any programming language that lacks side effects (or more

specifically, is referentially transparent)
BMEADEN . E(HZBI(IZIE,. SHEERBTHLH L)

A language with a clear correspondence to mathematical logic
BIRE LTS EENDC &

http://en.wikipedia.org/wiki/Declarative_programming



Declarative Programming
BEEMTOTSIVD) LI
ADI0ETHETHEHERET |

Procedure/Imperative Declarative
vars = 0; (->> (range 1 11)
for(var n=1; n<=10; n++) (reduce +)
{ (printin)
S=S+n; )
} //55
console.log(s);
//55
1MB510EWLSEFED Desired State
o BYDES st
i -
- METS
* nZBRIED
http://karari.tumblr.com/post/61067682037/clojure




Declarative @) 5& &

Procedure/Imperative Declarative

A= ] N
i — i/

Obligation view Promise view
A—HTRITDHETIL: BT AERETTFOEETDHETIL:

ERD—ENEKDHNTY. &LLIHL HEDERTE BRZEELTL
RUDBDOIYTHE EBETRDER 5= FEEEDEWRRICENT
H"*%#EE%T‘*'IE#&% LTEETH D,

https://www.linuxjournal.com/content/promise-theory%E2%80%94what-it




SRv6 Network Programming - Functions

X: Xconnect segment

B6: IPv6 Binding segment !insertz

B6.ENCAPS: IPv6 Binding segment (encapsulation)
BM: MPLS Binding segment

DX2: Decaps with layer 2 Xconnect
END (local SIDs) [DX: Decaps + Xconnect] DX6: Decaps with IPv6 Xconnect
[D: Decaps] DX4: Decaps with IPv4 Xconnect
DT6: Decaps with IPv6 table lookup
DT4: Decaps with IPv4 table lookup

[DT: Decaps + specific table lookup]

E: transit with flow-label ECMP hashing_

T " - M: transit with traffic matrix accounting
ransi
) “— INSERT: transit with insertion of an SRv6 E:olicv INSERT.OBt: transit with ogtimized insertion of an SRv6 Bolicx

ENCAPS: transit with encapsulation in an SRv6 policy ENCAPS.L2: transit with L2 encaEsuIation in an SRv6 golicx

https://p4.org/assets/p4-ws-2017-the-extensible-network.pdf
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THANK YOU ©

if (NH == SRH && SL > 0) {
SL—-;
IPv6 DA = SRH[SL]; > IEZA
}




