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�����SRv6 - Quick Recap
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IPv6 Hdr SA = A::, DA = B::
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•Native IP !!
� Segment List is encoded in IPv6 Ext 

Header (no Shim Layer needed)
� Non-SR node just does IPv6 forwarding

SL : Segment Left
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- e.g. EVPN for L3 vs RFC4364 L3VPN
Source: Cisco
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�SDN Layers and Architecture 
Terminology (RFC7426)��

Device
(C/D���)

Vendor OS (IOS-XR, XE, NXOS), Open 
Network Linux, SONiC, Quagga/ 
FRRouting, Cumulus, ArcOS, RtBrick,…

Network OS

HW Abstraction

SDK

SAI, Abstraction Libraries

Broadcom SDK, Vendor ASIC SDK,
P4, eBPF, VPP

Optics, ASICs, FPGA, NPU, x86 CPUHardware

Control Plane ������?

Device
(�	�) Dis-Aggregation Model

• ���Control Plane – *
• ���Control Plane – Programmability�


- North-South, East-West..
- Distributed, Centralized, Hierarchical..
- Protocol, Network OS, API, Languages..

*
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Base – IGP/BGP extensions

10 111

AS-x AS-y
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IGP extension
• draft-bashandy-isis-srv6-extensions-04
• draft-li-ospf-ospfv3-srv6-extensions-02
TI-LFA
• (draft-ietf-rtgwg-segment-routing-ti-lfa-00)

BGP extension
• (draft-ietf-idr-bgp-prefix-sid-27)

“SRv6 is the beyond of the scope of this document.”

eBGPIGP



VPN (L3 VPN/L2 VPN) 

10 111

AS-x

3

42

SRv6 VPN framework
• draft-dawra-idr-srv6-vpn-05

SRv6 Net Programming
• draft-filsfils-spring-srv6-network-programming-07

iBGP

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 
attached to MP-BGP NLRI defined in [RFC4659] [RFC5549] 
[RFC7432]  [RFC4364] .

0                   1                   2                   3
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

TLV Type Length Reserved

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


Traffic Engineering 
(1) Path calculation and setup

10 111

AS-x AS-y
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PCEP
• draft-negi-pce-segment-routing-ipv6-04
BGP-LS
• draft-dawra-idr-bgpls-srv6-ext-04

�	�controller����������
(��Domain
TE����
���

eBGPIGP

Controller

PCEP
BGP-LS

Manager
Netconf/Restconf
YANG
OpenConfig

• local configuration
- Pre-setup(explicit/dynamic)
- On-demand 

Architecture
• draft-ietf-spring-segment-routing-policy-02

<headend, color, endpoint>

• draft-ietf-lsr-flex-algo-01



Traffic Engineering 
(2) Traffic mapping to SR-TE path

10 111

AS-x AS-y
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Advertising TE policies in BGP
• draft-ietf-idr-segment-routing-te-policy-05

eBGPIGP

Manager
Netconf/Restconf
YANG

• Automated Steering
• local configuration

� color, endpoint
� Binding SID

• draft-ietf-lsr-flex-algo-01



Service Chaining
Data plane framework
• draft-xuclad-spring-sr-service-programming-01

Manager
Netconf/Restconf
YANG
OpenConfig Controller 

BGP-LS Service Segment advertisement in BGP-LS
• draft-dawra-idr-bgp-ls-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.”
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Mobility End-to-End Slice
Radio Backhaul Transport Core Transport
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How to segregate ?
• VRF
• IP Address Space  

+ Flex Algo

Map to SR-TE?
• Binding SID

Map from 3GPP System ID?
• Network Instance?



• #� �
�,��&��Flex-Algo*"�'$�� (MUST)
Nodes 0/9 
 Algo 0, 128, 129�&��

Nodes 1/2/3/4
Algo 0, 128�&��

Nodes 5/6/7/8
Algo 0, 129�&��

• #� �
�Algo)�prefix�'$��(MAY)
Node 2
�!/�2�Prefix�'$��

Prefix SID 16002 for Algo 0
Prefix SID 16802 for Algo 128

• � �N
�Flex-Algo K�	�
��.+�-�
Algo K���(3�������3%��SPF.+�-�
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draft-ietf-lsr-flex-algo-01• 01� ���prefix����� ���



Binding SID
• Inter-Domain SR-TE 
• 	�����Scaling
• ���Domain�
�����
�
• SID����
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Turing

Metadata TLV

Segments Left

Locator 1 Function/Arg 1

Locator 2 Function/Arg 2

Locator 3 Function/Arg 3

TAG

SRv6 Network Programmability
Active 
Segment

IPv6 128 bit 
Address space
• Locator
• Function
• Argument

• Network as a Computer
• Declarative (not imperative) SDN
• In-Network Computing



Declarative Programming
1���,/+.-0+2#'

• A program that describes what computation should be 
performed and not how to compute it
��(how) "'$���(what)* (��*��

• Any programming language that lacks side effects (or more 
specifically, is referentially transparent)
���&
��#1��%'�����"�)�#2

• A language with a clear correspondence to mathematical logic

�#�	�!�)��&�#

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



http://karari.tumblr.com/post/61067682037/clojure

�1� 10������	�"���
Procedure/Imperative

var s = 0;
for(var n=1; n<=10; n++)

{
s = s + n; 

}
console.log(s);
//55

Declarative
(->> (range 1 11)

(reduce +)
(println)

)
//55

n <= 10 ? 

• ���!
• n"����!

1 ... 10

1� 10������
	����

Desired State
“
�”

Declarative Programming
)��
$'#&%(#*��



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

Declarative /�0
Procedure/Imperative Declarative

����'498:;

��/��$
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��'4��7�1��'498:;
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SRv6 Network Programming - Functions

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

if (NH == SRH && SL > 0) {
SL--;
IPv6_DA = SRH[SL]; à ����

}


