Building a Fully Connected, Intelligent World

Advancing Internet Standards:
The role of IETF in enhancing IP networking technologies.
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Internet Engineering Task Force (IETF)

e Make the Internet work better by e Everyone may participate
producing high quality, relevant e Make all work available for free

technical documents that e Judge contribution on technical
influence the way people design, merits

F;géaér;%;?anage the Internet. e Determine success by voluntary
deployment

e Open and transparent Bottom up
consensus driven Internet
Standards for interoperation




Operations &
Management
(OPS)
network
management &
operational
best practices

YANG
NETCONF
SNMP
RADIUS
DNS

IETF Areas & Key Protocols

Internet Applications
(W3C, OASIS, etc.)

Security (SEC)
security & privacy
at all layers &

for all protocols

Applications & Realtime Media (ART)
application protocols over end-to-end transports, voice & video, SIP, RTP,
email

Web and Internet Transport (WIT)
end-to-end transmission mechanisms over network paths, HTTP TLS
TCP, UDP, QUIC, congestion control -

Routing (RTG) PGP
stable paths across dynamically interconnected networks S/MIME
BGP, OSPF, IS-IS, MPLS, RSVP, VPNs, SFC, multicast PKIX

Internet (INT) cryptography
how to carry IP packets over different link layers
IPv6, IPv4, DHCP, NTP, mobility, multihoming

Link Layers
(IEEE, 3GPP, etc.)



Network is the cornerstone in the Intelligent Era

Intelligent Era
Requires a New Generation of IP Networks
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New Generation of IP Networks
Requires a mature protocol standard

SRv6

Network Slicing

Autonomous Networking

400GE/800GE



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!!


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

IPv6 Adoption

IPv6 Adoption
We are continuously measuring the availability of IPv6 connectivity among Google users. The graph shows the percentage of users that access Google over IPv6.
Native: 46.82% | Feb 16, 2026
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IP Network Protocol Evolution: SRv6 is here

P MPLS Segment Routing (SR)
Reachability Connectivity & Services Simplification & Programming
1980~ 1997~Now 2015~next 20 Years

VolP, IPTV, VPN Cloud, 4K, 5G, loT S
CLI & NMS SDN, Telemetry
__________________________________________________________________________ »
MPLS, LDP/RSVP-TE IPv6, SR/SRV6,
VLL, VPLS, L3VPN EVPN



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 IPve-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




SRH: The IPv6 Extension Header for SRv6

Version Traffic Class Flow Label
IP Header SRv6 Segment Routing Header TLV Payload
128 bits 128 bits 128 bits 128 bits

Payload Length Next=43  Hop Limit
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IPv6 Header

Destination Address
segment [0] 128bits
Loc Func Args

X y z

Hop-by-Hop Options Header (Slicing)
Segment [1]

Destination Options Header

SR Header

Segment [n]

Routing Header/SRH (SID list, iFIT, etc..)

Option TLV &5

Destination Options Header (iFIT, APN)

Network Routing Programmability
Network Behaviors Programmability

Payload
Network Service Programmability
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SRH: The best evolution for Bearer Services

SR/SRv6 Benefits: e
Protocols Simplification, Network and Service Programmability ° Easy communication

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

« Large-scale networking
— Routing VS. SR'/MPLS

deployment
— Upgrading on demand

* Multi-levels of capabilities

— Flexible segments combination
Unified network & service programming

— Flexible fields of Segment
— Flexible TLVs combination

 Easy tointroduce

— SFC, iOAM, network slicing, low
latency, ...

« A good foundation for innovations




SRv6: Best Technology for Future-oriented IP Network

Inter-domain

-

Network Communication

Complex Protocols and Cannot extend to
other networks

Unified & simplified Protocols
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Un-routable 20-bits label with Limited capacity
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Programmable Paths & Services

SRv6 Segment List

Programmable segments, enabling
service programmability
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Location info Service function

Reachability definition Enhancement

Application-aware Networking

No solutions(MPLS)

Programmable Applications

4 (APN) R

SRv6 Optional TLV

Programmable Optional TLVs, enabling

application programmabilitysewice chain TLV

APP ID Type
User ID Length
Net Req. Service Meta



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: Mature Standardization and Rich Eco-system

SRv6 Is a Standardized Protocol Vendors already support SRv6

SR Architecture: RFC8402

g@ st v Juniper

SRTE Policy Architecture: RFC9256 HUAWEI CISCO NETWORKS

SRv6 Network Programming: RFC8986
IPv6 SR header: RFC8754

NOKIA BAREFCOT © BROADCOM

Data Plane

IEi[marvew:  ZTE SPIRENT

SRv6 BGP:RFC9252 . SRv6 OSPF: RFC9513
SRv6 ISIS: RFC9352 . SRv6 BGP-LS: RFC9514

iXIa /AARRCUS ...more

\ Keysight Business

SRv6 OAM: RFC9259
IPv6 IFIT RFC: RFC9343

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.



Record-speed Deployment in Global Carriers

Global Carriers Consensus Global SRv6 Cases
(Part of the list)
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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

=

— Challengesand

Requirements
Challenges

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.

Requirements
Target network architecture for future

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

Flexible network optimization
» Easy network optimization

"1/ | 4

S

EBGP
SRv6
Policy

HUAWEI

SDN Controller & Analyzer

IP Network

SRv&

Interoperability

EBGP-LS
HTelemetry

Service Standard
) Interworking

Scope Solution
5G/LTE IGP IS-IS v6 Huawei ATN/NE
SRv6 BE/Policy TOP BGP- PE Node, SRv6 Support
2G / 3G Porward  BRv6 Cisco NCS
MPLS/RSVP-TE| Contr BGP-SR | P Node, SRv6

ol Support
i
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Optimal Path

Ma e
Spain /,!'“ia
s Detotirpath

SRv6 implements flexible network
path optimization on demand.
Automation Optimization
Improve
O&M efficiency

54ms 38ms

DEV Mins
We expect in 2023 that all the equipments will

have a renewal.
—— Hector Llorente

IP & Transport Network Manager, Orange Spain )




SRv6 based innovations are Accelerating....

Massive Address Space

PN Reachability

Secure & Efficient Best Effort
IPv6: Road Construction

~-

Protocol Innovation
IPv6 { High Quality Navigator Dashcam Dedicated Lane Self-driving

Al Innovation

IPv6 Enhanced: Ultimate Driving Experience

Smart Connection with SLA guarantee




Network Slicing

Diversified Service uirements Network Slicing in Campus & WAN InII—:-Iiger_1t Urmeshﬂhm
Req Guaranteed Experience for Valuable Services of Micro-Services
Cloud/DC

High- - Campus WAN
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Flexible on-demand Network Slicing, fulfills diverse service requirements

independent Service Operation Security Isolation Assured SLAs

= Service customization - User management - Smart grid - Autonomous driving - Ultra-high bandwidth - Massive connections
= KPl visualization - Independent upgrade - Industria control - Game assurance - Ultra-ow latency = Ultra-high refiability
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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
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