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Abst ract

Thi s docunent presents a solution for migrating L2VPN Virtual Private
Wre Service (VPW5) to Ethernet VPN Virtual Private Wre Service
(EVPN- VPWS) services. The solution allows the coexistence of EVPN
and L2VPN servi ces under the sanme point-to-point VPN instance. By
using this seam ess integration solution, a service provider can
introduce EVPN into their existing L2VPN network or migrate from an
exi sting L2VPN based network to EVPN. The mgration may be done per
pseudowi re or per flexible-crossconnect (FXC) service basis. This
docunent specifies control-plane and forwardi ng behavi ors.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119] and
RFC 8174 [ RFC8174].

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 nmay also distribute

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

Poi nt -t o- poi nt L2VPN sol utions are specified in [RFC8077] when LDP-
based pseudowire are offered. BGP-based L2VPN service nmay al so offer
poi nt-to-point service using [ RFC6624] or by setting up auto-

di scovered VPN nmenbers using [ RFC6074] and then the pseudow res using
[ RFC8077] .

EVPN- VPW5 | everages the | atest EVPN technol ogy and brings extra
functions to Layer 2 point-to-point Ethernet service, such as all-
active redundancy, |oad bal ancing and nass withdrawal. All-active
redundancy al so makes it easier to achieve fast convergence on an
access link or node failure.

VWhen expandi ng an existing L2VPN network w th Ethernet encapsul ation,
a service provider may want to depl oy EVPN-VPW5 to provide additiona
Layer 2 point-to-point Ethernet services, and at the sanme tine sone
of the customer traffic may still need to be terninated on the
existing L2VPN PEs within the service provider network.

Thi s docunent describes a seam ess-integration solution that allows
the co-existence of L2VPN point-to-point Ethernet services and EVPN
VPW5 procedure per [RFC8214] under the sane VPN network and over the
same MPLS/I P network. Service providers may al so use the seanl ess
integration solution to migrate traditional L2VPN network to EVPN-
VPW5 based net wor k.

MPLS/ I P Core
S +
+---+ | +---+
| PE1| ----]----- PM ----- | ---]PE2] L2VPN VPWS
I S R |t
R |
EVPN- VPWS & | +-- PW2---+ | +---+
L2VPN VPWS | +--|---| PE3] EVPN- VPWS
(Conposite) | | +---+
I IRy +
Figure 1

Seanl ess I ntegration of EVPN VPWS

Figure 1 shows a network where PE1 runs in hybrid node (EVPN-VPWS and
| egacy L2VPN VPWS). PEl1 has established a pseudowire (PW) with PE2
running L2VPN VPWS. Al so, it has initiated another pseudow re (PW2)
with PE3 running EVPN-VPWS. In the future, PE2 may be upgraded to
EVPN- VPW5 seanml essly. The seamnl ess integration solution described in
this docunment has the followi ng attributes:
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- It is backward conpatible with [ RFC8214] and EVPN Fl exi bl e

crossconnect service [ RFC9744] docunents.

- New PEs can | everage the nmulti-honm ng nechani sns and provi sioni ng

sinmplifications of EVPN Ethernet-Segnment franmework:
a. Auto-sensing of MAN / MHD

b. Auto-discovery of redundancy groups

c. Auto-election of Designated Forwarder and VLAN carving

d. Support of various |oad-bal anci ng nodes such as port-active,

single-active and all-active

MPLS/ I P Core
S +
+---+ +---+
| PE1| ----]----- PWM ----- | ---| PE2|
+---+ | L2VPN | +---+
L2VPN | | L2VPN
VPWE A LR R +  VPWS
. +
+---+ +---+
| PE1|----]----- PWM ----- | ---| PE2|
+---+ | L2VPN | +---+
L2VPN | | L2VPN VPW5
VPWE R + + EVPN-VPWS
. +
+---+ | | +---+
| PE1] ----]--(PW->PW2)---|---| PE2|
+---+ | EVPN- VPWS | +---+
L2VPN VPWS | | L2VPN VPW5
+ EVPN-VPWS +------momm - - + + EVPN VPWS
Fom e e e oo - +
+---+ +---+
| PEL| ----]----- PV ----- | ---] PE2|
+---+ | EVPN- VPWS | +---+
EVPN- VPWS | | EVPN- VPW5
. +
Figure 2

M gration fromL2VPN t o EVPN VPWS.
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Figure 2 illustrates the migration of a L2VPN VPW5 brownfi el d network
to EVPN-VPW5. Initially PEL and PE2 have a L2VPN PW est abl i shed
between them First, a network operator may upgrade PE2 to enable
EVPN- VPW5. Once upgraded, PE2 which now has the EVPN-VPWS capability
still runs L2VPN PWwith PEL. Later on, a network operator may

deci de to upgrade PEl to support EVPN-VPW5. As soon as the upgrade
is conpleted, PEl and PE2 auto-di scover their respective EVPN routes
and the correspondi ng point-to-point service. That EVPN-VPWS service
takes hi gher precedence over existing | egacy L2VPN pseudowi re.
Finally, the network operator may safely renove any | egacy
configurations from PEL and PE2 nodes while PWremains established
usi ng EVPN- VPW&.

2. Terns and Abbreviations

* CE: A Custoner Edge device, e.g., a host, router, or swtch.

* DF: EVPN Ethernet Segnent Designated Forwarder.

* NDF: EVPN Et hernet Segnment Non- Desi ghated Forwarder.

* Ethernet Segnent (ES): Refers to a set of Ethernet |inks
connecting a custoner site (device or network of devices) to one
or nore PEs.

* Virtual Ethernet Segment (VES): Refers to a subset of Ethernet
Ii nks connecting custonmer site (device or network of devices) to
one or nore PEs. All procedures listed in all-active and singl e-
active mutli-hom ng apply; but not port-active.

* Ethernet Tag: An Ethernet Tag identifies a particular pseudowi re,
e.g. a PWID as per [RFC8214].

* FEC. Forwardi ng Equival ence d ass.

* honogeneous PEs: Refers to PEs that are of the sane types.
* LDP-LM LDP Label Mappi ng Message.

* LDP-LW LDP Label Wthdraw Message.

* LSP: Label Switched Path.

* VHD: Multi-Honed Devi ce.

*  WVHN: Multi-Honmed NetworKk.
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* P2P: Point to Point - a P2P LSP typically refers to a LSP for
Layer2 pseudow re.

* PE: Provider Edge device.

* VPWS: Virtual Private Wre Service. It refers to L2VPN VPWS
circuit where pseudowi res are signal ed using LDP or BGP- AD
protocol. The latter is referred as VPWS A-D.

*  EVPN-VPWS: Ethernet-VPN Virtual Private Wre Service. It refers
to EVPN-VPW5 circuit where pseudowires are signal ed via BGP- EVPN
It can also refer to [ RFC9744].

*  EVPN- FXC: Ethernet-VPN Fl exi bl e Cross-connect Service [RFC9744].

* Port-Active Redundancy Mode: When only a single PE, anong all the
PEs attached to an Ethernet segnent, is allowed to forward traffic
to/fromthat Ethernet segnment for a given interface, then the
Et hernet Segnment is defined to be operating in Port-Active
redundancy node.

* Single-Active Redundancy Mode: When only a single PE, anong all
the PEs attached to an Ethernet segnment, is allowed to forward
traffic to/fromthat Ethernet segnent for a given VLAN, then the
Et hernet Segrment is defined to be operating in Single-Active
redundancy node.

* All-Active Redundancy Mdde: Wien all PEs attached to an Ethernet
Segnent are allowed to forward traffic to/fromthat Ethernet
segnment for a given VLAN, then the Ethernet segnent is defined to
be operating in All-Active redundancy node.

* VPWs A-D: Refers to Virtual Private Wre Services wth BGP-based
Auto Discovery as in [ RFC6074].

*  PW Pseudow re
3. L2VPN PE, EVPN-VPWS PE and Conposite PE

There are three types of PEs defined in the seam ess integration
solution: L2VPN PE, EVPN VPW5 PE and conposite PE. Under a given
Layer 2 Ethernet VPN, the type of PE is categorized by the technol ogy
it is provisioned for. For instance, a PE that is provisioned to use
L2VPN and EVPN- VPW5 on the sanme VPN service is considered a conposite
PE.
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Also in this docunment, in the context of a given Layer 2 Ethernet
VPN, an EVPN-VPW5 PE is a PE that is provisioned to provide only the
EVPN sol uti on per [RFC8214] or [RFC9744] but not a seanl ess
integration solution. 1t is irrelevant whether an EVPN-VPW5 PE i s
capabl e to support a seaml ess integration solution.

For exanple, for a non-L2VPN PE, a network adm nistrator may know a
priori that the PE does not need to establish any P2P Ether net
service that involves L2VPN PE under a given Layer 2 Ethernet VPN

instance. In this case, the PE can be provisioned to act only as an
EVPN- VPW5s PE for that VPN even though it is capable of providing
sean ess integration procedure. If such prior know edge is

unavail able, then a PE SHALL be provisioned to act as a conposite PE
if it is capable of. Qherwise, it is unable to establish a P2P
Et hernet service with a L2VPN PE

Unl ess explicitly specified in this specification, a PE's type
applies to a given Layer 2 Ethernet VPN instance. A PE nay act as an
EVPN- VPW5 PE for one VPN, but as a composite PE for another VPN

4. Sol ution Requirenents

The seam ess integration solution for point-to-point Ethernet VPN
nmeets the follow ng requirenents:

* It must allow L2VPN, EVPN-VPW5 and conposite PES to participate in
the sane Layer 2 Ethernet VPN instance.

* The solution MJST allow for staged migration towards EVPN VPW5 on
a site-by-site basis - e.g., new EVPN-VPW5 sites to be provisioned
on EVPN- VPWS Provi der Edge devices (PEs). Mgration SHOULD be
possi bl e on a per-pseudow re basis.

* The solution MJST NOT require any changes to existing L2VPN PEs
runni ng Legacy VPW5, unless it is to upgrade themto EVPN-VPWS and
make them conposite PE.

* The solution MIST allow for the co-existence of conposite PE
devi ces runni ng EVPN-VPWS and L2VPN VPWS for the sane single-honed
and/ or multi-honmed segnents.

* The solution MJST support port-active redundancy of multi-honed
networ ks and mul ti-homed devices for L2VPN, EVPN- VPW5 and
composi te PEs.

* The solution MJST support single-active redundancy of multi-honed

networks and multi-honmed devices for L2VPN, EVPN VPW5 and
conposite PEs.
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* The solution SHOULD support all-active redundancy of multi-homed
Et hernet Segments for L2VPN, EVPN VPW5 and conposite PEs.

* Conposite PEs provisioned for all-active nmultihomng for their
mul ti honed CE(s) MAY work with L2VPN PE(s) working in single honme
or active-standby nultihom ng.

These requirements collectively allow for the seam ess insertion of
the EVPN-VPWS technol ogy into brownfield L2VPN VPW5 depl oynent s.

5. Seam ess Integration Sol ution

To support seam ess integration, the solution may require L2VPN PEs
to setup PW per [RFC8077] or [RFC6624] or may require L2VPN PEs to
setup VPW5 service by auto-di scovering VPN nenbers using [ RFC6074]
and then setting up the PW using [RFC8077]. Furthernore, conposite
PEs must support BGP EVPN routes per [RFC8214] and as per [RFC9744]
and one of a nmethod of |egacy VPWS technologies. Al the logic for
seam ess integration SHALL reside on the conmposite PEs.

A PE participating in a point-to-point Ethernet VPN offers P2P

Et hernet services with different renote PEs. By nature of point-to-
poi nt service, there is no requirenment for full-nmesh anong all the
PEs participating in the same point-to-point Ethernet VPN instance.

The seam ess integration solution allows the coexistence of conposite
PE, L2VPN PE and EVPN-VPWS PE under the same VPN instance. It allows
the establishnent of P2P Et hernet services over the same MPLS/IP
core: (a) between two honpgenous PEs, or (b) between a conposite PE
and a L2VPN PE, or (c) between a conposite PE and a EVPN- VPWS PE

A composite PE can establish a P2P Ethernet service with a L2VPN PE
and different a P2P service with the same or a different EVPN- VPWS
PE. It is the sole responsibility of a conposite PE to seanl ess
integrate with L2VPN PEs and EVPN- VPWS PEs.

There will be no P2P service between an EVPN-VPWS PE and a L2VPN PE
in the sane L2 Ethernet VPN as an EVPN-VPWS PE is provisioned only to
provi de the procedure/function per EVPN VPWS

6. Capability Discovery
The EVPN-VPW5S PEs MJST advertise both BGP VPWS Aut o- Di scovery (VPWS
A-D) route or LDP-LM nessage as well as the BGP EVPN Et hernet AD per

EVI route for a given pseudowi re. Auto-discovery is only meaningfu
to PEs participating in the same VPN
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In the case of L2VPN PEs running VPWS A-D, they may advertise the BGP
VPW5 A-D route, per the procedures specified in [ RFC4664] and

[ RFC6074] or [RFC6624]. The operator may decide to use the sane BGP
Route Target (RT) to identify a pseudow re on both EVPN-VPWS and
L2VPN networks. In this case, when a L2VPN PE receives the EVPN

Et hernet AD per EVI route, it MJST ignore it on the basis that it

bel ongs to an unknown SAFI. However, the operator nay choose to use
two RTs - one to identify the pseudowi re on L2VPN network and anot her
for EVPN-VPWS network and enpl oy RT-constrained route distribution

[ RFC4684] in order to prevent BGP EVPN routes fromreaching the L2VPN
PEs.

When an EVPN-VPWS PE receives both a VPW5 A-D route or a LDP-LM
message as well as an EVPN-VPWS Et hernet AD per EVI route froma
given renote PE for the sanme pseudowire, it MJST give preference to
the EVPN-VPWS route for discovery. This ensures that, at the end of
the route exchange, all EVPN-VPW5 capabl e PEs di scover other EVPN
VPW5 capabl e PEs.

When the di scovery phase is conmpl eted, the conposite PEs have

di scovered the rennte PE per pseudowire along with their associated
capability (EVPN-VPW5 or L2VPN), whereas the L2VPN PE have di scovered
the renote PE per pseudowire as if they are L2VPN-only PEs.

Basically, a L2VPN PE discovers all L2VPN PEs and all conposite PEs
participating in the sane VPN. However, a L2VPN cannot distinguish a
L2VPN from a conposite PE. Froma point of L2VPN PE, all conposite
PEs are L2VPN PEs.

Al so, an EVPN- VPWS PE di scovers all EVPN PEs and all conposite PEs
participating in the sane VPN. Sinmilarly, an EVPN-VPWS PE cannot
di stinguish an EVPN-VPW5s PE from a conposite PE.  From a point of
EVPN- VPW5 PE, all comnposite PEs are EVPN- VPWS PEs.

7. Data Plane QOperations

When a packet arrives at an ingress conposite PE, the conposite PE

adds a VPN service | abel based on the AC that packet arrives at, and
it encapsul ates the packet and sends it through a pseudowire to the
egress PE.

* A conposite PE will not forward custoner traffic to the L2VPN PE
pl aying a non-DF rol e

* |f a conposite PE detects that two or nore EVPN-VPWS PEs are

attached to the same ES and they are working in all-active node,
it will |oad balance the traffic anong the EVPN-VPWS PEs.
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* |f a conposite PE detects that two or nore EVPN-VPWS PEs are
attached to the same ES and they are working in single-active
mode, it will only forward the traffic to the EVPN-VPW5 PE pl ayi ng
a DFrole. Simlar logic is followed with port-active node

* |If a set of conposites PEs work in all-active multihoni ng node for
the sane multi honed CE, then regardless of DF or Non-DF role each
composite PE plays, it may forward the packet received fromits
mul ti honed CE to the renmbte L2VPN DF PE. Detail ed description is
done in Section 9.3.

* |f a conposite PE receives both L2VPN and EVPN A-D routes froma
renote PE for the sane p2p Ethernet service, the conposite should
install forwarding routes in a make-before-break fashion

a. For the traffic comng fromthe renote PE to its |ocal access
interface direction, to achieve a fast failover, the conposite
may install forwarding routes based on both L2VPN and EVPN A-D
routes. However, to save systemresources in a scal ed setup,
the conposite may choose to install only the forwarding route
for the EVPN A-D route and it should do so before it deletes
the forwarding route for the L2VPN A-D route if it was
i nstalled beforehand.

b. For traffic coming fromits local access interface to the
renote PE direction, only one route can be installed for the
same | ocal access interface. Forwarding should be based on
the EVPN A-D route. The conposite PE should update the
forwarding route in a nmake-before-break fashion if the
forwarding route for L2VPN A-D route has al ready been
installed before the processing of the incom ng EVPN A-D
route.

* |f a conposite PE receives both L2VPN and EVPN A-D routes froma
renote PE for the sane p2p Ethernet service, and later on the
renote PE has reverted back to a L2VPN only PE and withdraws its
EVPN A-D route, the conposite PE should al so update the forwarding
route accordingly in a make-before-break fashion

a. For the traffic comng fromthe renote PE to its |ocal access
interface direction, if the forwarding route for the L2VPN A-D
route is not there, the conposite PE should install the
forwarding route for the L2VPN A-D route before it tears down
the forwarding route for the EVPN A-D route.
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8.

b. For the traffic coming fromits |ocal access interface to the
renote PE direction, only one route can be installed for the
same | ocal access interface. The composite PE shoul d update
the forwarding route based on the L2VPN A-D route in a nake-
bef or e- break fashi on.

Control Pl ane Operations

Figure 3 demonstrates a typical brown-field deployment where PEL is a
conposite PE and PE2 is a L2VPN PE.

MPLS/ | P
Conposite PE Core L2VPN PE
o m e e e oo - +
+-- -+ | | +-- -+
| PE1|----]----- PWM ----- | ---| PE2|
+-- -+ | | +-- -+
oo - +
VPW5 A-D route ] TX T™X [ VPW5 A-D route
or ] ---> <--- 1 or
LDP Label Mapping ] [ LDP Label WMapping
AND
TX
EVPN A-D per EMI ] --->
Figure 3

EVPN- VPW5 Si ngl e- Homed

The control plane procedures of L2VPN PEs are per [RFC3077],
[ RFC8214] and [ RFC4762].

The EVPN- VPWS PE procedures are as foll ows:

*

The conposite PE MJUST establish a PWto each renote PE from which
it has received only a VPWs5 A-D route or a LDP-LM nmessage for the
correspondi ng pseudowi re, and MJUST set up the | abel stack
correspondi ng to the PW FEC.

If an conposite PE receives a VPWs A-D route or a LDP-LM nmessage
froma given PE, it sets up a L2VPN VPW5 PWto that PE. If it
then receives an EVPN Et hernet AD per EVI route for that PWfrom
the sane PE, then the conposite PE may bring the L2VPN PW
operationally down and MJST forward traffic using the | abel
informati on fromthe EVPN Et hernet AD per EVI route.
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* |f an conposite PE receives an EVPN Et hernet AD per EVI route
followed by a VPWs A-D route or a LDP-LM nessage fromthe sane PE,
then the conposite PE will setup the EVPN-VPW5S PW |t may keep
the L2VPN VPWS PW operationally down and MJST forward traffic
using the reachability information fromthat EVPN Et hernet AD per
EVI route.

* For L2VPN PEs not using VPWs A-D or LDP signaling, the conposite
PEs need to be provisioned manually with PW to those renmpte L2VPN
PEs for each pseudowire. In that case, if an conposite PE
receives an EVPN Et hernet AD per EVI route froma PE to which a PW
exists, it my keep VPWs PWoperationally dowm and MJST forward
traffic using the reachability information fromthat EVPN Et hernet
AD per EVI route.

In the case where a conposite PE receives an EVPN Ethernet AD per EVI
route for an established L2VPN PWfrom a different PE, the result
shoul d be directed by a local configuration. This is to avoid any
security breach where a malicious user may want to steer an existing
connection to a different PE

9. Milti-honed Operations

Fi gure 4 denonstrates a nulti-hom ng scenario. CEl1 is connected to
PE1 and PE2 where PEl1 is the designated forwarder while PE2 is the
non- desi gnat ed f orwar der.

MPLS/ | P
Conposite PE Core L2VPN PE

S SRR +

DF +---+ | | +---+ +-- -+

+--|PEL|----]--------- | ---]PE3]---| CE2|

+- - - +/ +-- -+ | PW /| +-- -+ +-- -+
| CE1] I |
+- - - +\ +-- -+ | / |
+-|PE2|----|----- + |
NDF  +---+ | |
S +

Figure 4

EVPN- VPW5 Mul ti - homi ng Redundancy
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9.1. COperations with Port-Active MH PEs

In Figure 4, PE1l and PE2 are configured in port-active | oad-bal anci ng
node. Both PEs are advertising EVPN Ethernet AD per ES route with

the single-active bit set as described in [RFC9786]. |In this
example, PEl is DF elected for the shared Ethernet- Segnent
identifier.

* Only PE1l, as DF, advertises the VPW5 A-D route or LDP-LM nessage
t owards renote PE3.

* PE1 advertises the EVPN Ethernet AD per EVI route for PW towards
renote PE3. The P-bit in L2 Attributes Extended Community is set
for PE1l as per [RFC8214]. The purpose is to have all required
EVPN- VPW5 routes on renote PE. During an upgrade from L2VPN to
EVPN- VPW5, those renpte nodes are i mmedi ately upgraded.

* PE2, as NDF, only advertises its EVPN Ethernet AD per EVI route
corresponding to that sane PWL.. The B-bit in L2 Attributes
Ext ended Community is set for PE2 as per [RFC3214]

* |f PE3 is running 2-way pseudow re redundancy and PWstatus is
enabl ed, PE2 may | everage the exi stence of standby/backup PWwith
PE3. In this particular scenario, PE2 may advertise VPW5 A-D
route or LDP-LM nmessage al ong with PWstatus nessage

Upon link failure between CE1l and PE1l, PE1l and PE2 foll ow EVPN

Et hernet Segment DF El ection procedures described in [ RFC8214] for
EVPN- VPW5.  Furthernore, PE1L withdraws its VPWS A-D route or sends
LDP- LW nessage to renmote PE3 to teardown the L2VPN PW Finally, PE2
adverti ses corresponding VPWs5 A-D route or LDP-LM nessage for that
PW and re-establish L2VPN PWwi th new PE2 destinati on.

Once PE3 is upgraded and support EVPN-VPW5, seanl ess integration
procedures are applied. Hi gher precedence of EVPN VPW5 over L2VPN
VPWS allow all PEs to avoid the usage of |legacy circuit. Then, non-
preferred L2VPN VPWS protocol s and configuration nay be renoved from
all PEs.

9.2. (Qperation with Single-Active MH PEs
Singl e-active operation is sinmlar to Port-active |oad-bal ancing node
descri bed above. The nain difference resides in the Designated

Forwar der el ection where the carving is perfornmed at the circuit
| evel instead being of at the port/interface |evel.
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9.3. Operation with All-Active MH PEs

In EVPN-VPW5 al | -active | oad-bal anci ng node, all PEs participating in
a redundancy group forward traffic bidirectionally, reducing the

i nportance of DF and NDF PE. However, L2VPN PEs do NOT support all-
active peering PEs as renpte endpoints.

9.3.1. Falling back to port-active

Conposite PE di scovering renote L2VPN PE MAY fall back into port-
active | oad-bal anci ng node. That can be achieved dynamically or by
enforcing network operators to configure port-active instead of all-
active | oad-bal acing node. |In both cases, port-active mnulti-hom ng
operations, as described before, apply here

9.3.2. Asymetric forwarding

As per Figure 4, peering PEs run in all-active |oad-bal anci ng node
whi | e PE3 behaves as single-homed PE.  Asynmmetric forwardi ng consists
of transmitting traffic in an all-active manner from peering PEs to
PE3 while the reverse direction is done in port-active or single-
active manner.

Traffic from CEL going to PEL is forwarded to PE3 using the VPN | abe
| earned from VPW5s AD route or LDP-LM nessage received from PE3.
Traffic from CEL going to PE2 is forwarded to PE3 using that same VPN
| abel. Traffic comng fromCE2 to PE3 gets forwarded only over the
primary PWtowards PEl; the DF PE. Supporting asymetric forwarding
with L2VPN PE requires extensions to EVPN-VPW5S MH procedur es.

For BGP VPW5, PEl and PE2 naturally receive the same |abel from PE3
via BGP. They can use the sane | abel when sending to PE3. There is
no direct need for alias |abel signaling. For LDP VPW5, since the
LDP sessions are targeted, PEl and PE2 al ways receive different

| abel s, hence the alias |abel procedure is needed.

Foll owing rules are applied to achieve expected behavi or

* Peering PEs advertise EVPN Ethernet AD per ES route with the
single-active bit unset. That is to get the network ready when
renote L2VPN PE are upgraded to conposite PE

* DF PE advertises VPWS AD routes or LDP-LM nessage and EVPN
Et hernet AD per EVI route per PW

* NDF PE advertises only EVPN Et hernet AD per EVI route per PW
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10.

11.

12.

* |f PE3 is running 2-ways pseudowi re redundancy, PE2 may |everage
the existence of standby/backup PWw th PE3. PE2 may advertise
VPW5 AD route or LDP-LM nessage with proper PWstatus nessage.

* |f PE3 is not running pseudow re redundancy, the tunne
encapsul ation attribute [ RFC9012] is used to synchronize alias PW
| abel between peering PEs. The tunnel encapsulation attribute,
specifying the alias PWI abel and tunnel endpoint (nexthop) of the
renote PE (PE3), is transmtted along with EVPN Et hernet AD per
EVI route. The NDF PEs uses that alias VPN | abel per L2VPN PW as
DF PE when transmitting traffic coming fromCE (CELl) towards
renot e PE(PE3).

* Conposite PE1 and PE2 do not need simlar nechani smfor EVPN- VPWS
since the sanme route advertised by PWis received on both PEs.

Route Optim zation

If a conposite PE does not know at priori whether the renote PE for a
gi ven P2P service is a L2VPN PE or an EVPN PE, the conposite needs to
participate in the auto-discovery and signaling procedures for both
L2VPN and EVPN-VPW5. This works well as it allows a conposite PE to
establish a P2P service with different types of PEs, and to switch
fromusing a L2VPN PWto EVPN-VPW5 dynanically during the mgration
process.

A composite PE originates twice as many A-D routes as they are
required to establish the nunber of P2P services it is provisioned
to. Therefore in sone scenarios, a conposite PE should be optim zed
to performeither L2VPN or EVPN-VPWS procedure for a given P2P
service, but not both.

For a conposite PE, if a Service Provider has prior know edge about
the types of renote PEs for sonme or all of its P2P Ethernet services,
reduci ng the nunber of routes a conposite PE originates can be

achi eved through the configuration. Based on the configuration, a
conmposite may advertise EVPN route but not L2VPN A-D route for a P2P
Et hernet service, or vice versa. It is up to the Service Provider to
deci de based on the network requirenent.

| ANA Consi der ati ons
Thi s docunent has no actions for | ANA
Security Considerations

The sane Security Considerations described in [ RFC8214] are valid for
this docunent.
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