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Abstract

Et hernet VPN (EVPN) provides different functional nodes in the area
of Service Interface, Integrated Route and Bridge (I RB) and | RB Core
connectivity. This docunent specifies how the different EVPN
functional nopdes and types can interoperate with each other. This
docunent does not redefine the existing functional nodes but

descri bes how these nodes interoperate.

Requi renent s Language

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

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 17 Septenber 2026.
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Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Et hernet VPN (EVPN) provides different functional nodes in the area
of Service Interface, Integrated Route and Bridge (I RB) and | RB
connection model. It is understood that the different nbdes are
defined with different use-cases in mnd. Even with the specific
use- cases and the resulting node definition, the aim of
interoperability is critical. The follow ng EVPN nodes are
considered for interoperability. It is limted to the nost pertinent
i nterop nodes as opposed to all pernutations.

* For Service Interfaces: VLAN-Aware Bundl e and VLAN- Based.

* For Integrated Routing and Bridging (IRB): Asymetric |RB and
Symmetric | RB.

* For IRB connectivity: interface-less and interface-ful unnunbered
| RB.

Future revisions of this Internet-Draft m ght address further
variations of interoperability.

2. Valid Conbinations for Interoperability

The tabl es bel ow provide an overview of the valid conbinations for
interoperability described in this Internet-Draft.

For the Service Interface Types as described in [RFC7432] section 6
and [ RFC8365] section 5.1.2. Interoperability considerations are
provi ded for the VLAN-Based Service interface ([ RFC7432], section
6.1) and the VLAN Aware Bundl e Service Interface type ([ RFC7432]
section 6.3). The VLAN Bundle Service Interface ([ RFC7432] section
6.2) is not considered at this tine.

R S S e +
| | VLAN-Based | VLAN Bundle | VLAN Aware Bundle |
I IR S ISRy I I +
| VLAN- Based | YES | NO | YES |
o e e e o R S o e e e +
| VLAN Bundl e | NO | YES | NO |
S TRy S TR . +
| VLAN- Awar e Bundl e | YES | NO | YES |
I IR S ISRy I I +

Figure 1: Service Interface Type Interoperability
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Wth regards to Integrated Route and Bridge (IRB), two different
nmodes are defined in [RFCO9135], with section 5 describing Symretric
I RB and section 6 Asymretric | RB

The interoperability considerations between both | RB nodes,
Asymetric | RB and Symretric IRB, are represented within this
Internet-Draft.

For the IRB Core Connectivity, fromall the avail able nodes defined
in [RFC9136], considered for interoperability is the interface-Iess
node (section 4.4.1) in conjunction with only one of the interface-
ful nodes, nanely interface-ful |IP-VRF-to-IP-VRF with Unnunbered SBD
I RB (section 4.4.3). The close functional approximation between the
two interface-ful nodes, considerations for interoperability between
interface-less and interface-ful Nunbered are currently not
considered. Simlarly, the interoperability between the two
interface-ful nodes is currently not being considered, given the
close functional relation and to Iimt pernmutations. Future
revisions of this Internet-Draft m ght address further variations of
interoperability.

o e e e e oo S S S +
| | Interface-Less | Interface-Ful | Interface-Ful |
| | | Nunmbered IRB | Unnunbered IRB |
Fom e S oo S +
| Interface-Less | YES | NO | YES |
o e e e oo o e T o e +
| Interface-Ful | NO | YES | NO |
| Nurbered | RB | | | |
Fom e S oo - S +
| I'nterface-Ful | YES | NO | YES |
| Unnumbered IRB | | | |
o e e e oo o e T o e +

Figure 2: IRB Core Connectivity interoperability
3. Service Interface Interoperability
3.1. VLAN Aware Bundl e and VLAN- Based
[ RFC7432] section 6 describes three different Service Interface
Types. The two nodes in focus for interoperability are nanely the
VLAN- Based Service Interface as defined in [RFC7432] section 6.1 and

the VLAN-Aware Bundl e Service Interface as defined in [RFC7432]
section 6.3. The VLAN Bundle Service Interface is not considered.
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The VLAN-Based Service Interface defines an EVPN i nstance consi sting
of only a single broadcast domain, or Single Broadcast Domai n per
EVI, as defined in [RFC8365] section 5.1.2 Option 1. In this node,

i ndi vi dual BGP Route Distinguisher (RD) and Route Target (RT) are
required for each EVI. Each EVI corresponds to a single MAC VRF
identified by the RT. This npbde has the advantage of a BGP RT
constrai nt mechanismin order to limt the propagation and inport of
routes to only the PE that are interested. Wth VLAN Based, the MAC
VRF corresponds to only a single bridge table. The VLAN Based
Service Interface uses the EVPN MAC/ | P Advertisenent route

([ RFC7432], section 7.2) with the MJST requirenent of the Ethernet
Tag | D being set to zero.

Differently, the VLAN-Aware Bundle Service Interface follows a
bundling of nultiple broadcast domains, with each having its own
bridge table, into a single EVI. This refers to the definition of
Mul tipl e Broadcast Donain per EVI as described in [ RFC8365] section
5.1.2 Option 2. The advantage of this nodel allows a single RDRT
per broadcast domain, which beconmes | ess rel evant when VLAN Based
uses auto- derivation of ROJRT. Wth VLAN Aware Bundl e Service, RT
Constraint, as defined in [RFC4684], does not help to reduce the

di ssemination of routes for a BD to the PEs attached to that BD.
This is given by the nature of the bundle service where the RT is not
sufficient to identify the MAC-VRF and correspondi ng bridge table.
The differences between the two nodes of Service Interfaces, nanely
VLAN- Based and VLAN- Aware Bundl e Service Interface, is in the
definition of the Ethernet Tag field within the EVPN routes. Wile
VLAN- Based Service Interface defines the EtherTag nust be set to
zero, the VLAN- Aware Bundle Service Interface uses the VID within
the EtherTag to identify the bridge table within the MAC-VRF. These
two requirenents are orthogonal and as a result nake the
interoperability of the two types mutually excl usive,
interoperability is not achievable (Figure 1).
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VLAN- Awar e Bundl e VLAN- Based
Service Interface Service Interface
S + S +
| PE1 | | PE2 |
| S + He-eeeaa- + | | +-------- + de-eeeaaaa +
|| +----- + [ | [ | (. (.
+o--- - | BD2 | +--+ | |-------- | ] +- -+ | ---+
[l | +----- + | | | | || [ 11
[ | | | | | [ [ 11
|| |MAG-VRFL | |IP-VRF1 | | | |IP-VRF1 | |MAC-VRF1 | ||
| S + He-eeeaa- + | | +-------- + de-eeeaaaa +
| | I I | |
|| oot | | rooew ||
| | | BGP | | | | BGP | | |
|| L | oot ||
R e + o e m e e e e e oo +|
| 2| EthTag [2]] ----- ><- oo - 2| EthTag [0]] |
I Fomemm - + Fomemm - +I
+- | ML/ | P1! | M2/ 1 P2! -+
+ommm - + +ommm - +

Figure 3: Interoperability of Service Interface Types
As illustrated in Figure 1, the MAC/I P routes exchanged by PEl and
PE2 contain Ethernet Tags 2 and O respectively. The receiving PE
wi Il not process these routes and will normally discard them (treat-
as- W thdraw.

By extending the requirenments currently present, an interoperability
is achievable. The adjustnment would be as foll ows.

3.1.1. VLAN Aware Bundl e Service PE
In case of VLAN Aware Bundl e Service Interface on the receiving PE
and with the consideration of VLAN Based Service Interface on the
advertising PE:
* For Service Interfaces: VLAN Aware Bundl e and VLAN- Based.

* For Integrated Routing and Bridging (IRB): Asymmetric |IRB and
Synmetric | RB.

* For IRB connectivity: interface-less and interface-ful unnumnbered
| RB.

* MJST operate in Single Broadcast Donain per EVI.
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* Multiple Broadcast Donmi n per EVI case is not considered.
* Mist allowto send and receive zero EtherTag.

* The inmport of routes is performed based on the inport policy
(route-target).

* Wth single bridge table per MAC VRF, additional evaluation of the
Et herTag field is not required; the bridge table is sufficiently
defined by the inport route-target. Using a single MAC-VRF with
per- BD route-target would deviate fromthe VLAN Based Service
Interface and would create a new interoperability permutation.

* No Change to data-plane operation, the MPLS | abel identifies MAC
VRF + bridge-table, or the VNI identifies the MAC-VRF + the
bridge- table.

3.1.2. VLAN Based Service PE
* (Qperates in Single Broadcast Domain per EVI.

In case of VLAN Based Service Interface on the receiving PE and with
the consideration of VLAN Based Service Interface on the advertising
PE:

* MUIST allow receiving of non-zero EtherTag.

- No Change in control -plane operation, the EVI inport policy (route-
target) identifies the broadcast domain (bridge-table) within a MAC
VRF.

- No Change to data-pl ane operation, the MPLS | abel identifies MAC
VRF + bridge-table, or the VNI identifies the MAC-VRF + the bridge-
t abl e.

Wi | e the expansion introduces additional configuration requirenent
for the VLAN Aware Bundle Service Interface, it also allows for
broader interoperability in the eventuality of vendor "A" only

i mpl ement ed VLAN- Based whil e vendor "B" only inplenmented VLAN Aware
Bundl e Service Interface.

3.2. Service Interface Interoperability Mdde of Qperation
When Service Interface interoperability is required, a given PE

should follow this section’s procedures for all its broadcast domains
(BDs) and not just the BDs that need interoperability.
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4.

4.

For those BDs where interoperability between VLAN Aware Bundl e and
VLAN- Based Service Interface is needed, ignoring the presence of the
EVPN routes Ethernet Tag ID on the PEs supporting VLAN-Based node is
not enough. Each PE needs to clearly signal what node it supports,
so that all the PEs attached to the sane EVI can understand in what
node the EVI operates.

Consi der a scenario where PE1l is attached to the BD range BDl1-10 and
it operates in VLAN- Aware nmode, whereas PE2 is attached to the BD
range BD7-20 and operates in VLAN-Based node. Interoperability is
required for the intersecting BDs, i.e., BD7-10.

For PE1l, this means BD7-10 need to be separated into a dedicated MAC
VRF each. EVPN routes for each of these four MAC-VRFs MUST be
advertised by PE1 with an Ethernet Tag ID of zero. In this way, PEl
i ndi cates the use of VLAN Based node for those BDs. On reception,
PE1 inports the BD7-10 routes based on the Route Target and ignoring
the Ethernet Tag ID, as the Route Target alone is sufficient to
identify the correct MAC-VRF and Bridge Table. The renaining BDs on
PE1 (range BDl-6) continue operating in VLAN Aware Bundl e node.

In the sane exanple, other PEs attached to BDl-6 nust still process
the received Ethernet Tag IDin the EVPN routes from PEl, so that
they can identify the correct Bridge Table in a given MAC VRF.

PE2 operates in VLAN Based node for BD7-20, as per [RFC7432] and

[ RFC8365]. PE2’s EVPN route advertisenents for BD7-20 will include
i ndi vidual Route Targets per BD and an Ethernet Tag ID of zero. On
reception, PE2 identifies the MAC-VRF and Bridge Tabl e sol ely based
on the Route Target.

Interoperability for different | RB Types
1. Asymetric IRB and Symetric | RB

The differences in the two inter-subnet forwardi ng nodes, nanely
Asymretric | RB and Symretric | RB, are beyond just the information
difference in the control-plane froman EVPN Route Type 2 perspective
(EVPN MAC/ I P Advertisenent route). The two | RB nodes have
significant differences in inter-subnet forwardi ng behavior and as a
result different operation during |abel inposition or encapsul ation.

Wth the Asymmetric | RB node, the ingress PE performs a "bridge-and-
route" operation while the egress PE follows a "bridge-only"

approach. Differently, the forwarding behavior in Symretric | RB node
performs a "bridge-and-route" operation on the ingress PE foll owed by
a "route-and bridge" operation at the egress PE. The significance in
difference is not only in the forwardi ng behavior itself but also
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around how the respective EVPN attribute are used for driving the

i nter-subnet operation. Mre specifically, in the case of inter-
subnet forwarding with Asymmetric IRB, next to the MAC and | P address
present in the EVPN Route Type 2, only MPLS Label 1l is used towards
the egress PE to specify the MAC-VRF and respective Bridge-Donain for
forwarding. In inter-subnet forwarding with Symretric IRB, next to
the MAC and | P address present in the EVPN Route Type 2, MPLS Label 2

associated with the IP-VRF is used for the inter-subnet forwarding
operation towards egress PE. To facilitate interoperability between
Asymetric and Symmetric | RB, the usage of EVPN Route Type 2 with
both MAC and | P address popul ated is considered. This is to not
expand the requirenment of additional capability exchange between PEs.
Conpl erenti ng Asymretric | RBs absence of MPLS Label 2 with an EVPN
Route Type 5 (I P Prefix Advertisenent) is not part of this procedure.

The respective forwardi ng behaviors are described in [ RFC9135]. The
following steps are required to ensure the interoperability between
the Asymmetric and Symretric | RB nodes.

Asymretric | RB Symmetric | RB
oo e e e oo - + oo e e e oo - +
| PE1 | | PE2 |
| e + | | oo + |

| oo | | et
+----- | BDO | +-1RBO-+ | | +-1RBO--+ | BDO | | |
[ ] 4 | | | | | | et ]
1] oot | | e |
|| | MACGVRF1 | | | | | | | MAC-VRF1 | |
| S R + |IP-VRF1 | |-------- | |1P-VRF1 | S R +
[ | I || | | I I
|| B S + +---+----+| | N S T L T e + |
]+ | | | | R
[| | | BD2 | +1RB2-+ | | + IRB2--+ | BD2 |----- +
[+t | | | 4o+ ]
] | oot | | oo ||
| ] | MAC- VRF2 | | BGP | | | | BGP | | MAC- VRF2 | | ]
|| B S +----- +| | +----- + B S + ||
[ | I I [ |
R e + o e m e e e e e oo +|
| 2| MAC/ I P, 1 Label| ----- >S<-- - 2| MAC/ | P, 2 Label | |
I I
| +------ + +o-o - - + |
+- | ML/ | P1! | M2/ 1 P2! -+

S + S +

Figure 4: Asymmetric IRB and Symetric | RB
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Figure 2 illustrates the overview of an Asymetric IRB PE (PE1l) and a
Symmetric IRB PE (PE2) within an interoperability depl oynent

scenario. Attached to PEl, end-point ML/IPl is attached to BDO
within MAC-VRF1. Respectively, on PE2 end-point M2/IP2 is connected
via attachment circuit to BD2 positioned within MAC-VRF2. |RB0O and

| RB2

represent the host-facing IRB interface for inter-subnet

communi cati on between the end-points located in the different IP
subnet. The IRB interfaces for a common MAC-VRF/ BD on PE1 and PE2
use the sane | P address. Wth the |RB nodes on PE1 being Asymetric
I RB and PE2 being Symretric I RB, the MPLS Label fields, as part of
the MAC/I P rout es exchanged between the PEs, are different. PEl's
update contains a single |abel, representing MPLS Label 1 used for
bridgi ng purposes. PE2's advertisenent contains two |abels, one for
bridgi ng and one for routing, as part of the MAC/IP route. Wile PEl
receives all information necessary fromPE2, PE2 is missing

i nformati on necessary for its routing operation. As a result, inter-
subnet routing between PE1l and PE2 is not achieved.

By following the current existing forwardi ng behavior as described in
[ RFC9135], interoperability is theoretically achievable w thout
changes in the control-plane format. Nevertheless, there are
additional steps required that involves the |ocal forwarding behavior
of the PE with Symmetric | RB node.

4.1.1. Asymetric |IRB PE

In case of Asymmetric IRB as the advertising PE and with Symetric
I RB on the receiving PE

- Asymmetric |RB PE MJUST send MAC and I P information with MPLS Label 1
as described in [ RFC9135].

In case of Synmmetric IRB as the advertising PE and with Asymetric
I RB on the receiving PE

- Asymmetric |RB PE MJUST be able to ignore MPLS Label 2; [ RFC9135]
al ready considers this.

4.1.2. Symmetric |RB PE

In case of Synmetric IRB as the advertising PE and with Asymetric
I RB on the receiving PE

* Symmetric |RB PE has no additional requirenents.
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In case of Asymmetric IRB as the advertising PE and with Symetric
I RB on the receiving PE

- Symmetric IRB PE requires to add the host-binding information, MAC
and I P, and associates themto the adjacency (ARP/ND) table facing
the PE with Asymmetric IRB; this is in addition of adding the MAC
address into the MAC-VRF table, using MPLS Labell. Since there is no
MPLS Label 2 or Route-Target for the IP-VRF, the Host IP is not

specifically added to | P-VRF table.

- Synmetric I RB PE nust have defined all BD, MAC-VRF and | RB
interfaces of the Asymmetric | RB PE

4.2. |IRB Interop Mdde of Operation

Interoperability between the Asymmetric |IRB and Synmmetric | RB nbde
foll ows specific defined behavior that is predom nantly required on
the PE that operates in the Symretric | RB node. Nevertheless, in
support for the interoperability, the PE operating in Asymretric | RB
must accommodate the following two mnimumrequirenments (with
references to Figure 2):

1) The PE that operates in Asymmetric |RB node (PEl), MUST send the
MAC/I P route including the Host | P address and only MPLS Label 1.

2) The PE with Asymretric I RB (PEl) nust accept the MAC/ I P routes
sent fromPE2 (Symmetric IRB), while ignoring the additional

i nformati on of MPLS Label 2 and Route-Target of the |P-VRF.

In reference to 1), the PE MJST al ways send the end-point MAC
address, Host | P address and related MPLS Label 1 as part of the MAC
IP route towards the PE with Symretric IRB (PE2). This route will be
sent only with MPLS Label 1 and the Route-Target of the matchi ng MAC
VRF to achieve bridging. In reference to the illustration in

Figure 2, PEl1 nust generate and advertise an EVPN MAC/ | P route using:
*  MAC Length of 48

*  MAC Address of M

* | P Length of 32 / 128

* | P Address of IP1

* Label for MAC- VRF1

* Route-Target of MAC VRF1
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*  Next-Hop PE1

For compl eteness of the requirenents and in reference of 2), the MAC
IP route advertised fromthe PE operating in Symetric IRB (PE2) is
as follow

*  MAC Length of 48

*  MAC Address of M

* | P Length of 32 /128

* | P Address of |P2

* Label for MAC- VRF2, |P-VRF1

* Route-Target of MAC VRF2, |P-VRF1
*  Next-Hop PE2

As defined in 2), the Label and Route-Target information for |P-VRF1
MUST be ignored by PEL (PE with Asymmetric |RB).

Wth PE2 operating in Synmetric IRB and with enabl ed interop node,
the MAC/IP route from PEL (Asymretric IRB) is processed in the
respective bridging, routing and adj acency table. Based on the

Rout e- Target for MAC- VRF1, the MAC address ML will be inported into
MAC- VRF1 respectively and placed within BDO. In addition, the host-
binding information ML/IP1 MJST be installed within PE2's adjacency
table. Subsequently, on PE2 the MAC address ML and the host-binding
i nformati on (adjacency table entry) of ML/IP1 MJUST point towards PEl
as the next-hop. Wth no presence of the Route-Target for |P-VRF1,
the IP address IP1 will not be specifically inported into |IP-VRF1 and
is not associated with a MPLS Label2. As a result of the
interoperability, the additional efficiency provided by Symmetric | RB
with regards to preserving adjacency table exhaustion is reduced;
this is specifically when comunicating with an Asymretric | RB based
egress PE. In contrast, the interop node allows for comunication
between the different IRB nodes. As a result, in the eventuality
that vendor "A" only provides Asymmetric | RB, while vendor "B" only
has Symmetric | RB available, interoperability for inter-subnet
forwardi ng can be seam essly achieved. In addition, two further
benefits are present by inplenmenting an Asymretric/ Symetric | RB Co-
Exi stence on the same PE (dual -node PE).

- A dual -npbde PE can seaml essly comunicate with PEs that are either
in Asyimetric or in Symretric | RB node.
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- A dual -node PE can act as Anchor for interconnecting Symmetric |RB
and Asymretric | RB based PE s (depl oynent restrictions mght apply).

5. Interoperability for different IRB Core Connectivity Mdes
5.1. Interface-Less and |Interface-Ful Unnunmbered |RB

The two nodes, nanely interface-less and interface-ful Unnunbered SBD
IRB, are closely related with regards to the information required in
the EVPN Route Type 5. Wile interface-less provides all information
for the IP prefix advertisenent within the EVPN Route Type 5, in the
case of interface-ful Unnunbered SBD I RB, an additional EVPN Route
Type 2 is required for the next-hop recursive | ookup. Froma

f orwar di ng behavi or, both approaches are simlar and follow a
symretric routing approach but are not interoperable. Note as per

[ RFC9136] the interface-ful Unnunmbered SBD I RB is an OPTI ONAL node.

I nterface-Less I nterface-Ful Unnunbered | RB
i + i +
| PE1 | | PE2 |
| dooooee + | | e + |
I I |1 |1 I I
U + | |-------- | | U +
[l I | | | | I [l
[l | | | | [l
| ] | 1P-VRF1 | | | |IP-VRF1L | | ]
|| oo + | | e + ||
| | I I | |
|| oot | | oot ||
[l | BGP | | | | BGP | [l
|| oot | | oot ||
|+ -------------------------- + o m e e e e e e a oo +|
| 2| None| ----- > |
| <----- 5| No Label | |
I e + e +I
+- | TS1/ SN1| | TS2/ SN2! - +
N + N +

Figure 5: Interoperability of different | RB Core Connectivity
Mode (unnunber ed)

The illustration in Figure 3 represents the possible depl oynent
scenari o between two different Core I RB Connectivity nodes.
Specifically, PEl1 is operating with interface-less Core | RB Mde
whil e PE2 operates with the interface-ful Unnunbered SDB | RB node;
both operate without interoperability capabilities. Attached to PEl
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and PE2 respectively, Tenant System 1 (TS1) and Tenant System 2 (TS2)
with different | P subnets are present. TS1 attached on PEl as well
as TS2 attached to PE2 are represented in a conmon | P-VRF (I P-VRF1),
sharing a common Rout e-Target between the PEs. Wth the different

| RB Core Connectivity nodes on PE1 and PE2 respectively, the
differences in IP prefix advertisenments as described in [ RFC9136] are
present. PEl advertises only a single EVPN Route Type 5 (IP Prefix
Route) for TS1 using the fields defined for the interface-Iess node:
EVPN Route Type 5:

* |P Length of 0to 32/ 0 to 128

* | P Address of SN1

* Label for |P-VRF1

* GWIP Address set to zero

* Route-Target of |P-VRF1

* Router’s MAC Extended Community of PE1l

*  Next-Hop PE1

Differently, PE2 advertises an EVPN Route Type 2 (MAC/ I P Route) next
to the EVPN Route Type 5 (IP Prefix Route). The MAC/IP Route
supports the requirement for recursive next-hop resolution for the
next-hop used in the IP Prefix Route. Below the fields used in the
Route Type 5 and respective Route Type 2 according to the interface-
ful Unnunbered | RB node:

EVPN Route Type 5:

* |P Length of 0 to 32/ 0 to 128

* | P Address of SN1

* Label SHOULD be set to O

* GWIP Address SHOULD be set to zero

* Route-Target of |P-VRF1

* Router’s MAC Extended Community of PE2

*  Next-Hop PE2
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EVPN Route Type 2:
*  MAC Length of 48
*  MAC Address of PE2
* | P Length of O
* Label for |IP-VRF1
* Route-Target of |P-VRF1
*  Next-Hop PE2
VWhile PE1 is mssing the MPLS Label for the IP-VRF fromPE2, PE2 is
m ssing the MPLS Label information and the necessary info for the
next-hop recursion. As a result, Routing with IP Prefix
Adverti senent between PE1 and PE2 is not achieved.
By advertising an additional EVPN Route Type 2 frominterface-I|ess
(PE1) and by advertising the MPLS Label as part of EVPN Route Type 5
fromPE2, interoperability is achievable. The specific node of
operation would be as per the followi ng two sections and refers to
Figure 3 and Figure 4.

5.1.1. Interface-Less PE

In case of interface-less on the advertising PE and with the
consi deration of interface-ful Unnunbered |IRB as the receiving PE

The interface-less PE MIUST generate and advertise an EVPN Route Type
2

* MAC Length of 48

*  MAC Address with "Router MAC'
* | P Length of O

* Label for IP-VRF

* Route-Target of |P-VRF

In case of interface-less on the receiving PE and with the
consi deration of interface-ful Unnunbered IRB as the advertising PE
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- MJST ignore EVPN Route Type 2 with MPLS Label and route-target
mat chi ng the | P-VRF because there is no MAC-VRF defined matching this
i nformati on.

5.1.2. Interface-Ful Unnunbered |RB

In case of interface-ful Unnumbered on the advertising PE and with
the consideration of interface-less as the receiving PE

- Shall advertise MPLS Label for IP-VRF in EVPN Route Type 5 with
mat chi ng route-target.

In case of interface-ful Unnumbered on the receiving PE and with the
consideration of interface-less as the advertising PE

* No Additions Required.

Interface-Less I nterface-Ful Unnunbered | RB
o e e e e e e oo o + o e e e e e e oo o +
| PE1 | | PE2 |
| REEEEEE + | RCEEEEEEE + |
I I [ | [ | I I
- + | [-------- | | - +
| | I | | | | I | |
| | | | | | I | |
[ | | IP-VRF | | | | I'P-VRF | [ |
] oo + | RSEEEEEEE + ]
| | I I | |
|| oot | | oot ||
| | | BGP | | | | BGP | | |
|| oo | | oot ||
I e T + o e e e e e e o oo +|
| 2|RMARC/RIP| ----- > |
| <----- 5| Label | |
I R + R +I
+-| TS1/ SN1| | TS2/ SN2! - +
R, + R, +

Figure 6: Interop of different IRB Core Connectivity Types
(unnumnber ed)
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Illustrated in Figure 4 are the additional requirenments for
interface-less IRB Core Connectivity node, specifically the MAC/IP
Rout e (EVPN Route Type 2) necessary for PE2' s next-hop recursion

Al so, the MPLS Label addition within PE2's I P Prefix route (EVPN
Route Type 5) is represented, which is required for advertisenent by
interface-ful Unnunbered IRB towards an interface-1ess PE (PEl)

The interop node introduces additional control-plane adverti sements
froman Interface-1ess perspective. This is necessary to all ow
interface-ful Unnunbered SBD IRB to performthe recursive | ookup
required. Froma EVPN Type 5 perspective between the two types, nost
of the fields are already equally defined and popul ated as per

[ RFC9136]. Exception is the |IP-VRF Label, which is required to be
added in the interface-ful Unnunmbered SBD IRB's EVPN Type 5. In
addition, the Interface-less addition allows the Co-Existence of both
types on the sane PE (dual -nbde PE). Such a dual -node PE can

communi cate at the sane tine with PEs that are in Interface-1ess or
ininterface-ful Unnunbered SBD | RB node.

The di sadvantage of the additional advertisement has to be put into
relati on to advantage of successful interoperability where eventually
vendor "A" only inplenented interface-1ess while vendor "B" only

i mpl emented interface-ful Unnunbered SBD | RB

5.2. Tunnel Encapsul ation Consideration

Wth regards to | RB core connectivity both solutions, nanely
interface- less and interface-ful, provide a solution for Layer 3
connectivity anong the I P-VRFs. Even as the functional result of
both nodes is the sane, there are inportant considerations with
regards to tunnel encapsul ati ons.

[ RFC9135] section 4 considers the choice for the NVO tunnel should be
dictated by the tunnel capabilities. For exanple for the |IP-VRF-to-

| P-VRF nodel with interface-less, the NVO tunnel for MPLS needs to be
I P NVO and for VXLAN needs to be Ethernet NVO

Wth the "I P-VRF-to-1P-VRF" nodel that is used in interface-fu
(nunbered or unnunbered), section 4.4.2 or 4.4.3 respectively
describe the solution to accomvpdate Et hernet NVO tunnels (VXLAN or
GPE, GENEVE, MPLS with MAC payload) only. |In the case of interface-
ful unnunbered, the Router-MAC Extended Community is always signal ed
via EVPN update nessage, which inplies the presence of a MAC payl oad.
I P NVO tunnels are not applicable to these two use-cases/ nodel s

Dependi ng on the use of NVO tunnels, interoperability between

interface-less and interface-ful unnunbered requires additiona
changes on the Tunnel Encapsul ation node. This Internet-Draft
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consi ders the usage of a conpatible NVO Tunnel node between a PE
operating in interface-less and a PE operating interface-fu
unnunber ed node

6. Security Considerations

The security considerations of [RFC7432], [RFC8365], and [ RFC9136]
apply to this docunment. This document defines procedures that rely
on existing BGP control -plane and dat a- pl ane nechani sns and therefore
i ntroduce no new security considerations beyond those described in
the referenced docunents.

7. | ANA Consi derati ons
Thi s docunent has no | ANA acti ons.
8. Concl usi on

Wth mnimal additions, the nost common EVPN types for Virtua
ldentifiers to EVI Mapping, Integrated Routing and Bridging and IP
Prefix Advertisement can be nade interoperable. The aimfor
interoperability doesn’t renove the requirenent for optimzed types
for different use-cases but allows flexibility and basic
interoperability.

8.1. Denonstration of Applicability

Ci sco, Juni per and Nokia denonstrated successfully the ability of
EVPN i nteroperability nodes during EANTC s yearly "Ml ti-Vendor
Interoperability Test". The Whitepaper can be obtai ned through EANTC
with the | atest version being avail abl e at [ EANTC].

8.1.1. Service Interface Interoperability

A proof of the benefit with this interoperability nbde has already
been denonstrated during EVPN Miulti-Vendor interoperability testing
and al so, in production environments. Specifically, G sco and
Noki a’ s VLAN-Based Service Interface successfully denonstrated
interoperability with Juniper’s VLAN-Aware Bundl e Service Interface.

8.1.2. |IRB Types
A proof of the benefit with this interoperability node has already
successfully demonstrated during EVPN Multi-Vendor interoperability

testing. Specifically, C sco operated in a Hybrid |IRB (Dual - Mbde)
node whil e other vendors operated in an Asymretric | RB node.
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Forwar di ng was achi eved through dynam c detection of the alternate
vendor PE s node and adjustnment to Asymmetric |IRB for these specific
BDs. Conmunication for all other BDs continued to be Symmetric | RB.

8.1.3. |IRB Core Connectivity Types

A proof of an interoperability node between interface-less and
interface-ful Unnunbered SBD | RB has al ready been denonstrated in
production environments and during EVPN Miul ti-Vendor interoperability
testing. Specifically, Csco’ s addition for Interface-less is
successful ly deployed with Nokia's and Nuage's interface-ful
Unnunbered SBD I RB at custoners
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