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Overview of China Telecom's network (before 2020)
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n Architecture

Ø Hierarchical Network Design Model: 

including core layer, aggregation layer,   

and access layer 

n Protocols

Ø Control Plane: IS-IS, OSPFv2 & v3, 

BGP4+, LDP, RSVP...

Ø Forwarding Plane: Native IPv4 &v6 , 

MPLS

n Services

Ø IP MAN: for to H&B services

Ø IP RAN: for  radio backhaul & to B 

services

• Covering 300+ cities and 

300+ IDCs

• Covering 200+ million 

broadband subscribers 

• Covering 1.2 million+ 

base stations

A:CSG    B:ASG   MSE:combination of SR and BNG   ER:core layer router of IP RAN 
X-ER: Provincial ER      M-ER: Metropolitan ER      D-ER: Aggregation ER
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Motivation & Goal

n Deploying an E2E SRv6-enabled IP network to guarantee service performance

Ø Cloudified IP MAN: uniformly carrying 2B/2H/2C services, as well as cloud services, based on SRv6

Ø IP Backbone: providing E2E connection among MANs, IDCs and overseas POPs based on SRv6

n Achieving unified (to B/H/C) services carrying via a simplified & unifiied protocol stack 

(SRv6/EVPN)

n Flexibly steering traffic via network programmability 

n Enhancing network reliability via fast recovery technologies such as SRv6 TI-LFA

Motivation

Goal

Cloudified IP MAN

wireless & wireline Convergence

Edge DC
Regional DC

IP Backbone

Hub DC

Subscribers



4

Migration strategy from MPLS network to SRv6 - Greenfield mode

n Directly migrate from MPLS network to SRv6 (skipping 

the SR-MPLS), so as to ensure smooth network evolution 

and minimize the migration period

Ø Phase1: Deploying a greenfield SRv6 network covering the 

core and aggregation layers, while the access layer is 

deployed only for newly covered areas

Ø Phase2: Migrating SRv6-capable access devices from 

MPLS network into SRv6 network to enable migration of 

their attached services

Ø Phase3: Replacing the remaining legacy access devices 

with SRv6-capable ones, then migrating the corresponding  

services to the SRv6 network

MPLS-enabled IP MAN/IP RAN

Access 
layer

Core layer

Aggregation 
layer

SRv6-eanbled Cloudified IP MAN

Access 
layer

Core layer

Aggregation 
layer

Phase1

MPLS-enabled IP MAN/IP RAN

Access 
layer

Core layer

Aggregation 
layer

SRv6-eanbled Cloudified IP MAN

Access 
layer

Core layer

Aggregation 
layer

Phase2

SRv6-eanbled Cloudified IP MAN Phase3

Suitable scenarios: ratio of SRv6-capable devices < 50%
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Migration strategy from MPLS network to SRv6 - Brownfield mode 

n Enabling SRv6 capabilities on network devices to carry 

services, and gradually replacing MPLS-only devices with 

SRv6-capable ones

Ø Enabling SRv6 function on all SRv6-capable devices

Ø Prioritizing SRv6-based service carrying during the coexistence 

period：

• Ingress & Egress nodes both support SRv6: SRv6-capable, services 

are carried by E2E SRv6 tunnel 

• Ingress / Egress nodes don’t support SRv6: services are carried 

across MPLS and SRv6 domains through interworking technology

Ø Gradually replacing the remaining MPLS-only devices（10% 

remaining）

Suitable scenarios: ratio of SRv6-capable devices ≥ 50%

MPLS-enabled IP MAN/IP RAN

Access 
layer

Core layer

Aggregation 
layer

SRv6-eanbled Cloudified IP MAN

Service transport over
MPLS tunnel

Service transport over
SRv6 tunnel

MPLS+SRv6-enabled IP MAN/IP RAN

Access 
layer

Core layer

Aggregation 
layer

interworking
Service transport over

MPLS tunnel

Service transport over
SRv6 tunnel

Native IPv6
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n ASBR establishes the IGP adjacency with B-Leaf , thereby extending the IGP domain and MPLS tunnels from 

MPLS-enabled IP MAN to B-Leaf 

n vRR distributes the VPN routes to B-Leaf (through MP-eBGP),  which then reoriginates routes from VPN address 

family to EVPN (If the packet is forwarded from SRv6 domain to MPLS domain, B-Leaf will invert the route re-

origination process)

n B-Leaf performs translation of MPLS labels to SRv6 SIDs on the forwarding plane, and vice versa

A-LeafB-Leaf OLT CEMSE ASBRCE OLT

Interworking

MPLS-enabled IP MAN(old one) SRv6-enabled Cloudified  IP MAN(new one)

EVPN-RT5 over SRv6L3VPN over MPLS

CR Spine

QinQ/VLAN

Super-
Spine

QinQ/VLAN

AS x AS y

RR/vRR RR/vRR

MP-iBGP MP-eBGP MP-iBGP MP-iBGP

IGP

Interworking between MPLS & SRv6 network (e.g., MPLS L3 VPN<> SRv6 EVPN)
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Each province further allocates SRv6 SID blocks 

on a per-metro basis

Allocating /48 SRv6 SID blocks in unit of province 

Allocating different SRv6 SID blocks for 2C/2B/2H 

service types

IPv6 address allocation of SRv6 network

n Unified allocation of IPv6 address to reduce routing management complexity and security risks

Ø Allocating service addresses and infrastructure addresses (e.g., standard SRv6 SID, Loopback address, and unicast address for 

subscribers) separately

Ø Allocating IPv6 addresses (GUA)based on service category and regional division, and enabling efficient route aggregation within 

domain
Taking SRv6 SID Blocks allocation  as example IPv6 address

Service address blockSRv6 SID block

2C SRv6 SID block 2B SRv6 SID block 2H SRv6 SID block
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…

…

Province

Metro

Province

Metro

…

…

Province

Metro

Province

Metro

…

…

Province

Metro

Loopback address block
…

Within IP MAN/ Metro POD, assigning Locator 

according to network devices and FlexE slices .......
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Routing Plane Design of SRv6 network

n Deploying unique IGP and BGP in SRv6 network to simplify the control plane 

n Advertising both IPv4 and IPv6 routes to ensure service continuity 

n Precisely controlling route advertisement scope to ensure route isolation

IGP Deployment Solution BGP Deployment Solution

• Deploying IS-IS (L2 only) to simply the configuraiotn and opreation

• Redistributing routes between different IGP processes via route 

policies to maintain isolation

• Assigning lower IGP costs of  the interconnect links between paired 

devices (e.g., A-Leaf) to avoid suboptimal traffic detouring

• Deploying MP-BGP  to carry both IPv4 and IPv6 routes concurrently

• Adopting EBGP for inter-domain peering to enable flexible and efficient 

path selection by combining attributes such as Local Preference, AS_PATH

• Establishing intra-domain IBGP peering with RR/vRR, significantly 

reducing control plane complexity and the number of BGP sessions

Design
Principle

BGP Interconnection between CloudifiedIP MAN and IP Backbone IGP Deployment of Cloudified IP MAN
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Network Operation and Management for SRv6 Network

n Main technologies to achieve effective network operation and management

• Besides the traditional OAM tool, utilizing Network Telemetry to collect detailed information of network and devices 

on demand

• Using Alternate Marking(RFC9341, 9342, 9947) to achieve precise in-band measurement of packet loss, latency, and 

jitter

OLT A-Leaf B-Leaf PE

Cloudified IP MAN 1 IP Backbone

PE B-Leaf A-Leaf

Cloudified IP MAN 2

OLT

SDN Controller 

The encapsulating node incorporates 
the marking field into packets

The decapsulating node removes 
the marking field from packets

• In per-hop mode, transit nodes calculate network 
performance based on the marking field 

• In E2E mode, transit nodes do not process the field

encapsulating node decapsulating node transit node transit node transit node transit node 

Telemetry
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Takeaway

n China Telecom facilitates the migration from MPLS network to SRv6 as follows:

• Formulate different migration strategies (greenfield mode and brownfield mode) according to  

different scenarios, so as to decrease the Capex & Opex, and the complexity of migration

• We didn’t deploy the SRv6 SID compression.

• Uniformly allocating and granularly partitioning IPv6 addresses to reduce management complexity

• Simplifying IGP and BGP deployment to simplify operations in control plane

• Performing seamless service interworking via route reorigination between different address-family 

and label-to-SID mapping at the interworking node

• Enhancing network operation and management via Network Telemetry, Alternate Marking, etc.

Come on together!
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Questions and Feedback are Welcome
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Thanks!


