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Problem Statement
 To be able to migrate EVPN fabric (i.e., underlay 

network) from IPv4 to IPv6 (and vise versa if 
needed) SEAMLESSLY!

 To perform such migration seamlessly for the 
EVPN multi-homing operation

 To be able to perform such migration independent 
of BGP control-plane session – i.e., user data 
traffic can be migrated to IPv6 while BGP session 
can remain IPv4 

 To be able to revert during or at the end of 
migration
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Overview
 Enable IPv4/IPv6 dual-stack underlay on 

the network (both PE and P nodes)
 Continue Using NLRI NH field to carry 

primary IP address (e.g., IPv4 for v4 to v6 
migration)

 Use optional BGP Tunnel Encapsulation 
Attribute to carry secondary IP address 
(e.g., IPv6 for v4 to v6 migration)
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Procedure
1. Initially, all the VTEPs are running in the single-stack 

VXLANv4 mode. The VXLAN encapsulation among all the 
VTEPs is set to "ipv4’. 

2. Upgrade the uderlay network protocol (IGP or BGP) to dual-
stack to provide both IPv4 and IPv6 connectivity among the 
PEs/NVEs in the network. Both IPv4 and IPv6 underlay 
connectivity should be checked. 

3. Upgrade EVPN VxLAN Encapsulation on the first VTEP (e.g., 
VTEP1) to dual-stack and configure IPv6 address for that 
VTEP in addition to its IPv4 address (e.g., dual-stack 
encapsulation). 

4. The first VTEP (e.g., VTEP1) advertises EVPN routes with 
dual VTEP IP addresses, but the VXLAN encapsulation 
among all the VTEPs still uses "ipv4'", since the other VTEPs 
are still in single-stack "ipv4" mode. 

5. Upgrade EVPN VxLAN Encapsulation on the second VTEP 
(e.g., VTEP2) to dual-stack and configure IPv6 address for 
that VTEP in addition to its IPv4 address (e.g., dual-stack 
encapsulation).
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Procedure - II
6. The second VTEP (e.g., VTEP2) advertises EVPN routes with 

dual VTEP IP addresses, and now the VXLAN encapsulation 
between VTEP1 and VTEP2 uses "dual-stack" and select 
"ipv6" as the prefered encapsulation. Section 3.2 describes 
the criteria used by a PE/ NVE to prefer one encapsulation 
over another. 

7. Upgrade EVPN VxLAN Encapsulation on the nth VTEP (e.g., 
VTEPn) to dual-stack and configure IPv6 address for that 
VTEP in addition to its IPv4 address (e.g., dual-stack 
encapsulation). 

8. The nth VTEP (e.g., VTEPn) advertises EVPN routes with 
dual VTEP IP addresses, and now the VXLAN encapsulation 
between VTEP1 through VTEPn uses "dual-stack" and 
select "ipv6" as the prefered encapsulation. Section 3.2 
describes the criteria used by a PE/NVE to prefer one 
encapsulation over another. 
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Procedure - III
9. Once all the VTEPs have migrated to advertises EVPN 

routes with dual VTEP IP addresses and select "ipv6" as the 
preferred encapsulation and all BGP sessions in the 
network have also migrated to IPv6 (Section 3.4), the 
fabric has been migrated to use VXLANv6 in data plane 
with IPv6 BGP session in control, even though the all the 
VTEPs are still in "dual-stack" mode. 

10. Furthermore, optionally the operator can set all the VTEPs 
to single-stack "ipv6" mode and advertise EVPN routes 
with single IPv6 VTEP IP address without impacting traffic, 
and then remove the IPv4 VTEP address on each of the 
VTEPs safely. Now the fabric has been migrated to use 
IPv6-only underlay.
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Fabric Migration from V4 to V6
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BGP Procedures
 Along with each EVPN route, use BGP 

Tunnel Encapsulation Attribute (RFC 9012) 
to carry the secondary VTEP address (IPv6 
address)
• No need to carry encapsulation sub-TLV 

of 12 bytes as suggested in RFC 9012 
because this info (e.g., VNI, MAC, etc) is 
carried in EVPN route itself

 Use BGP Encapsulation EC per RFC 8365 to 
indicate the tunnel type (i.e., VxLAN)
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BGP Procedures – Cont.
 Originating Router’s IP address

• It is used for uniquely identifying 
originating router and it is not used for 
forwarding

• An IPv6 VTEP can advertise an EVPN 
route with next hop of IPv6 but 
originating router’s IP address of IPv4. 

• Vise versa an IPv4 VTEP can advertise 
an EVPN route with next hop of IPv4 but 
originating router’s IP address of IPv6.
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Multihoming Operation
 Works per procedure described above 
 EVPN Ethernet AD per EVI for aliasing and 

backup path is advertised with primary 
and secondary IP addresses per above 
procedure

 If a remote PE receives one route from PE1 
with both primary and secondary and 
another route from PE2 with only primary, 
then when the remote PE creates ECMP list 
(for aliasing), the list consists of IPv6 
address for PE1 and IPv4 address for PE2
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Next Step
 Solicit Input from Working Group
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