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Abst ract

In sone nulti hom ng SRv6 L3VPN and EVPN scenarios, there are
requirenents for the egress PE to advertise both unicast and anycast
SRv6 Service SIDs for the same service. This docunent defines
anycast flavor for SRv6 Service SIDs carried in BGP nessages.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Sinplified BSD License.
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1. Introduction

[ RFC9252] defines procedures and nessages for SRv6-based BGP
services, including Layer 3 Virtual Private Network (L3VPN),

Et hernet VPN (EVPN), and Internet services. In some nultihom ng
scenarios, there are requirements for the egress PE to advertise
bot h uni cast and anycast SRv6 Service SIDs for the same service. And
those anycast SIDs need to be identified in the BGP nessages.

Thi s docunent defines the anycast behavior for SRv6 Service SIDs
carried in BGP update nessages

1.1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
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"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capital s, as shown here.

2. Anycast Service SID
2.1. Use Case 1
In the mul ti honming SRv6 L3VPN and EVPN scenari os, anycast Service

SID may be used to advertise the sane service at different egress
PEs, which can inprove service reliability and | oad bal anci ng.
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oo - + oo - +
| CE1 | | CE2
e - + e - +
I I
+--m - - + +--m - - +
—————————— | PE1 | | PE2
A oo - + oo - +
| * *
| * *
SRv6 Fome e - +
L3VPN EVPN | BGP- RR |
| AR, +
| * *
| * *
Y, oo o + oo - +
---------- | PE3 | | PE4
+--m - - + +--m - - +
1. Anycast \ /1. Anycast
Service SID \ / Service SID
2. Uni cast \ / 2. Uni cast
Service SID-1 +----- + Service SID 2
| CE3 |
+--m - - +

PE1:
VPN Traffic Policy:
PE3 & PE4 Load Bal anci ng
FIB Entry for VPN Traffic:
Next - hop: Anycast Service SID

PE2:
VPN Traffic Policy:
PE3 Active, PE4 Backup
FIB Entry for VPN Traffic:
Primary Next-hop: Unicast Service SID 1
Backup Next-hop: Unicast Service SID 2

Figure 1

As shown in Figure 1, PE3 and PE4 use the same anycast SRv6 Service
SID for the VPN service of CE3. The ingress PEl encapsul ates the
payl oad in an outer |IPv6 header where the destination address is
that anycast SRv6 Service SID. The packets from CEL can reach CE3
through either PE3 or PE4. For VPN-1Pv4 and VPN-1Pv6 BGP SAFI s

[ RFC4364] or EVPN I P Prefix routes [RFC9136][1-D. rabnag- bess-evpn-
anycast-aliasing], traffic flows from PEL are | oad-bal anced between
PE3 and PE4, assuming the paths from PEL to PE3 and PE4 to each have
the sane cost. Wien EVPN [ RFC7432] [ RFC9252] is used, and PE3 and PE4
are attached to the sane Ethernet Segnent operating in Anycast
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mul ti -hom ng node [1-D.rabnag-bess-evpn-anycast-aliasing], unicast
traffic is simlarly |oad bal anced across PE3 and PEA4.

PE3 and PE4 al so have uni cast SRv6 Service SIDs, which are SID-1 and
SID-2, for the VPN service of CE3. In this exanple, the operator
prefers that PE2 sends traffic only to PE3, with PE4 acting as a
backup. For VPN-1Pv4/VPN-I1Pv6 or EVPN I P Prefix routes, the ingress
PE2 uses SID-1 as the primary SRv6 Service SID and SID-2 as the
backup. Similarly, for EVPN, if CE3's Ethernet Segment operates in
singl e-active node and PE3 is the Designated Forwarder (DF)

[ RFC7432], PE2 uses SID-1 as the primary path and SID-2 as the
backup path to reach CE3. In the event of a failure on PE3, traffic
is automatically switched to the path to PE4.

Since ingress PEL and PE2 have different strategies for the contro
of VPN traffic, egress PE3 and PE4 each need to advertise two SRv6
Service SIDs, an anycast SID for ingress PE1l and a unicast SID for
i ngress PE2. Local export policy may be used by egress PE3 and PE4
to control which SIDis advertised to ingress PEL and which is
advertised to ingress PE2. However, if BGP Route Reflector is

depl oyed, both the anycast Service SID and the unicast Service SID
will be advertised to RR and reflected to ingress PEs, and the
recei ver has to choose which Service SID to use

When both SIDs are advertised in BGP update nessages, it is
necessary to distinguish which Service SID is anycast and which is
uni cast .

| GP has Anycast-flag for SRv6 | ocator, but the |IGP Anycast-flag can

be |l ost due to summari zation. This docunment defines the anycast
behavi or for SRv6 Service SIDs carried in BGP update nessages.
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2.2. Use Case 2

+ Goupl 1. Anycast + + G oup2 1. Anycast +
+ VPN SID-1 + + VPN SI D-2 +
+ 2. Uni cast + + 2. Uni cast +
+ VPN SID- 1 + + VPN SI D3 +
+ $o-mm - + + + $o-mm - + +
+ | PE1L | + + | PE3 | +
+ Fom - - + + + Fom - - + +
+ * * + + * * +
+ * * + + * * +
+ H----- + +----- + + + H----- + +----- + +
+ | CE1 | SRv6 BE | RRL +---------- + RR2 | SRv6 BE | CE2 | +
+ - + +----- + + + - + +----- + +
+ \ / + + \ / +
+ \ / + + \ / +
+ \ / + + \ / +
+ +----- + + + +----- + +
+ | PE2 | + + | PE4 | +
+ +----- + + + +----- + +
+ 1. Anycast + + 1. Anycast +
+ VPN SID-1 + + VPN SI D-2 +
+ 2. Uni cast + + 2. Uni cast +
+ VPN SI D2 + + VPN SI D4 +
+ + + +
EVPN Over
| <------ SRv6 TE Policy ----- >
Fi gure 2

PE1 and PE2 belong to Group 1 and use the sane Anycast |IP 1. PE3 and
PE4 belong to Group 2 and use the sane Anycast IP 2. PEs from

di fferent groups use Anycast |IP 1 and Anycast IP 2 as tunnel head
nodes to deploy SRv6 TE policies, reducing the nunber of SRv6 TE
policies. Each PE device assigns two SRv6 VPN SIDs for the same VPN
service: Anycast VPN SID and Unicast VPN SID. Anycast Service SIDs
are used for forwardi ng between different groups. Wthin the sane
group, Unicast Service SIDs are used for forwarding between Milti-
honmed PE devi ces.

3. Sol ution

To enabl e the adverti sement of anycast SRv6 behaviors together with
the behavi ors used by VPN-I1Pv4, VPN-|IPv6, and EVPN SAFl s [ RFC9252]
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in the sane BGP update nessage, this docunent defines seven Anycast
Endpoi nt behavi ors, as foll ows:

The "End. DT4 with Anycast" behavi or ("End. DT4. Anycast" for

short) is a variant of the End. DT4 behavi or.

The "End. DT6 with Anycast" behavi or ("End. DT6. Anycast" for
short) is a variant of the End. DT6 behavi or.

The "End. DT46 with Anycast" behavi or ("End. DT46. Anycast" for
short) is a variant of the End. DT46 behavi or.

The "End. DX4 with Anycast" behavi or ("End. DX4. Anycast" for
short) is a variant of the End. DX4 behavi or.

The "End. DX6 with Anycast" behavi or ("End. DX6. Anycast" for
short) is a variant of the End. DX6 behavi or.

The "End. DT2U wi th Anycast" behavi or ("End. DT2U. Anycast" for
short) is a variant of the End. DT2U behavi or.

The "End. DX2 with Anycast behavior ("End.DX2. Anycast" for
short) is a variant of the End. DX2 behavi or.

Continuing with the network exanple shown in Figure 1, the BGP VPN
| Pv4/ VPN-|1 Pv6 and EVPN | P-Prefix routes advertised by PE3 and PE4
carry an SRv6 L3 Service TLV, as follows:

BGP Route by PES:
VPN Prefix of CE3:
BGP Prefix SID Attr:
SRv6 L3 Service TLV:
SRv6 SID I nfornmati on sub-TLV:
SID: SID-1
Behavi or: End. DT46
SRv6 SID Information sub-TLV:
SID: SID-3
Behavi or: End. DT46. Anycast

BGP Route by PE4:
VPN Prefix of CE3:
BGP Prefix SID Attr:
SRv6 L3 Service TLV:
SRv6 SID I nfornati on sub-TLV:
SID SID 2
Behavi or: End. DT46
SRv6 SID I nfornmation sub-TLV:
SID: SID-3
Behavi or: End. DT46. Anycast

The detail ed working process is as foll ows:
0 Egress PE3 and PE4 advertise both the anycast service SID
End. DT46. Anycast and the uni cast service SID End. DT46
t hrough BGP.

Liu, et al. Expi res Cctober 27, 2026 [ Page 7]



I nternet-Draft SRv6 Anycast VPN Service April 2026
0 PEl1l uses the End. DT46. Anycast, and the traffic can be forwarded
to PE3 and PE4 in a | oad-bal anced manner.

0 Egress PE3 and Egress PE4 access each other via Unicast Service
SI D.

0 On PE3, when a failure occurs between PE3 and CE3, traffic
originally destined for CE3 SHOULD be redirected. Specifically,
PE3 MUST forward this traffic to PE4 using PE4’s Unicast Service
SI D.

This sol ution supports nulti-hom ng depl oynents for both L3VPN and
L2VPN. The descri bed processing applies equally to other Anycast-
enabl ed behavi ors includi ng End. DT4. Anycast, End. DT6. Anycast,

End. DX4. Anycast, End. DX6. Anycast, End. DT2U. Anycast, and

End. DX2. Anycast .

4. Extensions for SRv6 Endpoi nt Behaviors
4.1. End. DT4. Anycast : End.DT4 with Anycast

The "End. DT4 with Anycast" behavi or ("End.DT4. Anycast" for short) is
a variant of the End.DT4 behavi or

The End. DT4. Anycast behavi or extends End.DT4 with identica
forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nul ti-honed peers through

adverti senent of both End. DT4. Anycast and End. DT4 SIDs. Ingress
nodes SHOULD use End. DT4. Anycast for anycast traffic. Egress nodes
MJUST use End.DT4 SID for intra-multi-homed communication and SHOULD
advertise both SID types when inpl enenting anycast services.

4.2. End.DT6. Anycast: End. DT6 with Anycast

The "End. DT6 with Anycast" behavi or ("End.DT6. Anycast” for short) is
a variant of the End. DT6 behavi or

The End. DT6. Anycast behavi or extends End. DT6 with identica
forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nulti-honmed peers through

adverti senent of both End. DT6. Anycast and End. DT6 SIDs. Ingress
nodes SHOULD use End. DT6. Anycast for anycast traffic. Egress nodes
MUST use End.DT6 SID for intra-multi-homed conmuni cati on and SHOULD
advertise both SID types when inpl enenti ng anycast services.
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4. 3. End. DT46. Anycast : End. DT46 with Anycast

The "End. DT46 wi th Anycast" behavi or ("End. DT46. Anycast" for short)
is a variant of the End. DT46 behavi or.

The End. DT46. Anycast behavi or extends End. DT46 with identical
forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nulti-honed peers through

adverti senent of both End. DT46. Anycast and End. DT46 SIDs. |ngress
nodes SHOULD use End. DT46. Anycast for anycast traffic. Egress nodes
MJUST use End. DT46 SID for intra-multi-homed comuni cation and SHOULD
advertise both SID types when inpl enenting anycast services.

4.4. End. DX4. Anycast: End.DX4 with Anycast

The "End. DX4 with Anycast" behavi or ("End.DX4. Anycast" for short) is
a variant of the End. DX4 behavi or.

The End. DX4. Anycast behavi or extends End. DX4 with identical

forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nulti-honed peers through

adverti senent of both End. DX4. Anycast and End. DX4 SIDs. Ingress
nodes SHOULD use End. DX4. Anycast for anycast traffic. Egress nodes
MJUST use End.DX4 SID for intra-multi-homed communicati on and SHOULD
advertise both SID types when inpl enenting anycast services.

4.5. End. DX6. Anycast: End.DX6 with Anycast

The "End. DX6 with Anycast" behavi or ("End.DX6. Anycast"” for short) is
a variant of the End. DX6 behavi or.

The End. DX6. Anycast behavi or extends End. DX6 with identical

forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nulti-honmed peers through

adverti senent of both End. DX6. Anycast and End. DX6 SIDs. Ingress
nodes SHOULD use End. DX6. Anycast for anycast traffic. Egress nodes
MUST use End.DX6 SID for intra-multi-homed conmuni cati on and SHOULD
advertise both SID types when inpl enenti ng anycast services.

4.6. End. DT2U. Anycast : End. DT2U wi th Anycast

The "End. DT2U wi th Anycast" behavi or ("End. DT2U. Anycast" for short)
is a variant of the End. DT2U behavi or.

The End. DT2U. Anycast behavi or extends End. DT2U with identi cal
forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nul ti-honmed peers through

adverti senent of both End. DT2U. Anycast and End. DT2U SI Ds. | ngress
nodes SHOULD use End. DT2U. Anycast for anycast traffic. Egress nodes
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MUST use End. DT2U SID for intra-nulti-honmed conmmuni cati on and SHOULD
advertise both SID types when inpl enenti ng anycast services.

4.7. End. DX2. Anycast : End.DX2 with Anycast

The "End. DX2 with Anycast" behavi or ("End.DX2. Anycast" for short) is
a variant of the End. DX2 behavi or

The End. DX2. Anycast behavi or extends End. DX2 with identica
forwardi ng semantics while providing anycast functionality. This
enabl es | oad bal anci ng across nul ti-honmed peers through

adverti senent of both End. DX2. Anycast and End. DX2 SIDs. Ingress
nodes SHOULD use End. DX2. Anycast for anycast traffic. Egress nodes
MUST use End.DX2 SID for intra-multi-homed conmuni cati on and SHOULD
advertise both SID types when inpl enenti ng anycast services.

5. Security Considerations
TBD.

6. | ANA Consi derations
Thi s docunent introduces seven new Endpoi nt behaviors. This
docunent requests | ANA assign a seven new val ues and update the

"SRv6 Endpoi nt Behavi ors" subregi stry under the top-Ievel "Segnent
Routing" registry as foll ows:
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7. References

S S . R e +
| Value | Hex | Endpoint Behavior | Reference |
Fommma - Hommm- T I I IRy +
| TBD | TBD | End. DT4. Anycast | This document |
R, +--m - - o e e e o T +
| TBD | TBD | End. DT6. Anycast | This docunent |
S D e S TRy S I +
| TBD | TBD | End. DT46. Anycast | This document |
Fommma - Hommm- S T I I IRy +
| TBD | TBD | End. DX4. Anycast | This document |
R, +--m - - o e e e o T +
| TBD | TBD | End. DX6. Anycast | This docunent |
S D e S TRy S I +
| TBD | TBD | End.DT2U. Anycast | This document |
Fommma - Hommm- S T I I IRy +
| TBD | TBD | End. DX2. Anycast | This document |
R, +--m - - o e e e o T +

Table 1. SRv6 Endpoi nt Behavi ors Subregistry
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