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Internet Engineering Task Force (IETF)

• Make the Internet work better by 
producing high quality, relevant 
technical documents that 
influence the way people design, 
use, and manage the Internet. 
[RFC 3935]

Mission

• Everyone may participate
• Make all work available for free
• Judge contribution on technical 

merits
• Determine success by voluntary 

deployment
• Open and transparent Bottom up 

consensus driven Internet 
Standards for interoperation 

Ethos
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IETF Areas & Key Protocols



Cloud

Internet
PC

AI

Net5.5GNet5G

Mobile
Internet

Server  

Net1G Net2G Net3G Net4G

Intelligent Era
Requires a New Generation of IP Networks

New Generation of IP Networks 
Requires a mature protocol standard

SRv6

Autonomous Networking

400GE/800GE

Network Slicing

Network is the cornerstone in the Intelligent Era
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Примечания выступающего
Заметки для презентации
Each generation of computing, from mainframe, to PC, to interconnecting them over the internet, coming of internet on mobile handset and smartphones, moving of workloads to cloud, to the new AI era with LLM, each bringing in new requirements for networks. The new 5.5g era requires mature standards that IETF and others bodies have been working on… SRv6, slicing of networks, autonomous network, 4000ge and 800ge!!



IPv6 Adoption
https://stats.labs.apnic.net/ipv6/
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IPv6 Adoption
https://www.google.com/intl/en/ipv6/statistics.html



IP Network Protocol Evolution: SRv6 is here

1980~ 1997~Now 2015~next 20 Years

Reachability Connectivity & Services Simplification & Programming

Internet VoIP, IPTV, VPN Cloud, 4K, 5G, IoT

Command line CLI & NMS SDN, Telemetry

IP 

Peer-to-peer

MPLS Segment Routing (SR)

Service

Management

Protocol

Best-effort

IPv4
MPLS, LDP/RSVP-TE

VLL, VPLS, L3VPN
IPv6, SR/SRv6,

EVPN

Global Optimal Path
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Примечания выступающего
Заметки для презентации
The early internet was all about reachability with best effort connections and no service guarantees built on IP, that changed with the coming of MPLS and building of new services over the IP network (VPN, VoIP, IPTV), and the new phase of this evolution is Segment Routing (SRv6) for the new intelligent era with cloud, 5G, IoT, AI and aim to provide optimal global path computation in SDN and telemetry world .
There has been clear evolution trends in term of protocols as well as how to operate and manage them.



Segment Routing over IPv6 (SRv6)

SRv6 is a new method for routing network traffic 
using IPv6-based segment routing.

It enables flexible, scalable, and efficient forwarding 
of packets in modern networks, particularly for 5G 
and SDN environments.

Source Routing: sender determine the path and 
encode it in packet itself.

Utilizes the IPv6 address for encoding routing 
information via extension headers



1. Network Routing Programmability
2. Network Behaviors Programmability
3. Network Service Programmability

(Slicing)

(SID list, iFIT, etc..)

(iFIT, APN)

SRH: The IPv6 Extension Header for SRv6



SR/SRv6 Benefits: 
Protocols Simplification, Network and Service Programmability • Easy cross-domain communication

– Unified data plane – IPv6
– Few protocols – replace RSVP/LDP

• Large-scale networking 
– Routing Aggregation

• Incremental deployment
– Upgrading on demand

• Multi-levels of programming capabilities
– Flexible segments combination

• Unified network & service programming 

– Flexible fields of Segment
– Flexible TLVs combination

• Easy to introduce new features
– SFC, iOAM, network slicing, low 

latency,  …
• A good foundation for innovations

vs. SR-/MPLS

SRH: The best evolution for Bearer Services
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SRv6: Best Technology for Future-oriented IP Network

Access Aggregatio
n

VLL

L3VPN
VPLS MPLS MPLS

Cloud

Locator Function Argument
Location info
Reachability

Service function 
definition Enhancement

Programmable segments, enabling 
service programmability

+ +

SRv6 Segment List
Programmable Optional TLVs, enabling 
application programmability

APP ID
User ID
Net Req.

Type
Length

Service Meta

Service chain TLV

SRv6 Optional TLV

Inter-domain 
Network Communication

Experience
Differentiated Assurance 

Application-aware Networking 
(APN)

No solutions(MPLS)Complex Protocols and Cannot extend to 
other networks

MPLS Header

SRv6EVPN EVPN

Access Aggregatio
n Cloud

Un-routable 20-bits label with Limited capacity

Label EX
P S TTL

Unified & simplified Protocols Programmable Paths & Services Programmable Applications

Примечания выступающего
Заметки для презентации
- SRv6 is our best bet for any IP network that is future-looking.  It provides a unified and simplified protocol for multiple-domain
128 bit Segment routing identifier allows for network programming where network programs and instruction are encoded with the IPv6 address and carried in the IP packet itself.
Opens the door for application aware networks because of the future extensibility build in the IPv6/SRv6



SRv6 Is a Standardized Protocol Vendors already support SRv6 

…more

EANTC Continuous SRv6 Inter-op Test (2018 – 2023)

Compared to SR-MPLS, SRv6 is simpler, more scalable, and more flexible, provides native support for network 
functions, and has better integration with cloud services. 

• SRv6 BGP:RFC9252

• SRv6 ISIS: RFC9352

• SR Architecture: RFC8402
• SRTE Policy Architecture: RFC9256

• SRv6 OAM: RFC9259

• IPv6 IFIT RFC: RFC9343

• SRv6 Network Programming: RFC8986
• IPv6 SR header: RFC8754

Architecture

Data Plane

Control Plane

OAM

• SRv6 OSPF: RFC9513

• SRv6 BGP-LS: RFC9514

SRv6: Mature Standardization and Rich Eco-system



Record-speed Deployment in Global Carriers

Orange Spain

POST Luxembourg

MTN South Africa
MTN Rwanda
MTN Uganda

XL Axiata

Zain Saudi Arabia

Algeria Telecom

SingTel Singapore AM Ecuador

China Mobile
China Telecom

China Unicom

Global Carriers Consensus
(Part of the list)

Global SRv6 Cases

 Orange Spain Deployed

 Lean IP Architecture Released

 Brazil VIVO  Deployed

 Singtel, Philippines Globe Deployed

 MTN Widely Deployed 

 ZAIN Widely Deployed 

 Vodacom Deployed

 32+ Provinces Deployed

 32+ Provinces Deployed

 26+ Provinces Deployed 10+ 100+60+ 200+
2019 2020 2021 2022 2023

160+

Примечания выступающего
Заметки для презентации
There are deployments all over the world including here in Africa. MTN gave an opening presentation at the SRv6ops BoF and it was great to see the African continent represented. 



Implements SRv6 Dual-Vendor Interworking
Implements SRv6 Dual-Vendor Interworking

Sa

5GC

Interoperability

IP Network

BGP-LS
Telemetry

BGP 
SRv6 
Policy

SDN Controller & Analyzer

Implement SRv6 interworking SRv6 Benefit: Flexible 
Optimization

SRv6 implements flexible network 
path optimization on demand.

54ms 38ms

Optimization 
Improve 

O&M efficiency

Days Mins

Automation

Detour path

Optimal Path

50+ms

1.6ms

Challenges and 
Requirements

We expect in 2023 that all the equipments will 
have a renewal.

—— Hector Llorente
IP & Transport Network Manager, Orange Spain

Network evolution is complex
IP Network of Orange Spain is built 
by Huawei, Cisco, Nokia and 
Juniper.

5G network optimization is complex
Manual optimization based on 
MPLS/RSVP-TE is complex and 
takes several days.

Challenges

Target network architecture for future

• Future services oriented target network
• Evolvable protocol by multi-vendors

Requirements

Flexible network optimization
• Easy network optimization

Service 

Scope
5G / LTE

2G / 3G
MPLS/RSVP-TE

SRv6 BE/Policy

Standard 

Solution
IGP
TOP
O

IS-IS v6

Interworking

Huawei ATN/NE

Cisco NCS
P Node, SRv6 
Support

PE Node, SRv6 SupportBGP-
LSForward SRv6

Contr
ol

BGP-SR
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SRv6 based innovations are Accelerating….



Network Slicing
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Примечания выступающего
Заметки для презентации
Each generation of computing, from mainframe, to PC, to interconnecting them over the internet, coming of internet on mobile handset and smartphones, moving of workloads to cloud, to the new AI era with LLM, each bringing in new requirements for networks. The new 5.5g era requires mature standards that IETF and others bodies have been working on… SRv6, slicing of networks, autonomous network, 4000ge and 800ge!!



Ethernet Standards: Everything, Everywhere



SRv6 is the foundation for many 
innovations in networking, enabling 
advanced use cases like 5G, network 
slicing, and edge computing.

It provides the flexibility and 
scalability needed for next-gen 
networks.

IETF has been pivotal in shaping SRv6 
standards, with Huawei’s 
contributions playing a key role in 
advancing its adoption.

SRv6 is the backbone driving the 
future of advanced networking.

Key Takeaways…
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