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1. Introduction

A Point-to-Miltipoint (P2MP) Pseudowire (PW emul ates the essentia
attributes of a unidirectional P2MP Tel ecomruni cations service such
as P2MP ATM over a Public Switched Network (PSN). Requirenents for
P2MP PWs are described in [ RFC7338]. P2MP PW are carried over a
P2MP MPLS LSP. The procedures for P2MP PWsignaling using BGP are
described in [RFC7117]; LDP for single segment P2MP PW is described
in [RFC8338]. Many P2MP PW can share the same P2MP MPLS LSP; this
arrangenment is called an "Aggregate P2MP Tree". An Aggregate P2MP
Tree requires an upstream assi gned | abel so that on the Leaf PE
(L-PE), the traffic can be associated with a Virtual Private Network
(VPN) or a Virtual Private LAN Service (VPLS) instance. Wen a P2MP
MPLS LSP carries only one VPN or VPLS service instance, the
arrangenment is called an "Inclusive P2MP Tree". For an Inclusive
P2MP Tree, the P2MP MPLS LSP | abel itself can uniquely identify the
VPN or VPLS service being carried over the P2MP MPLS LSP. The P2MP
MPLS LSP can al so be used in the Selective P2MP Tree arrangenent to
carry nulticast traffic. 1In a Selective P2MP Tree arrangenent,
traffic to each nulticast group in a VPN or VPLS instance is carried
by a separate unique P2MP LSP. |In an Aggregate Sel ective P2MP Tree
arrangenment, traffic to a set of nmulticast groups fromdifferent VPN
or VPLS instances is carried over the same shared P2MP LSP

The P2MP MPLS LSPs are setup using either P2MP RSVP-TE [ RFC4875] or
Mul tipoint LDP (nDLP) [RFC6388]. Mechanisns for fault detection and
isolation for data-plane failures for P2MP MPLS LSPs are specified in
[ RFC6425]. This docunent describes a nmechanismto detect data-plane
failures for P2MP PWcarried over P2MP MPLS LSPs

Thi s docunent defines a new P2MP Pseudow re sub-TLV for the Target
Forwar di ng Equi val ence O ass (FEC) Stack for P2MP PW. The P2MP
Pseudowi re sub-TLV is added in the Target FEC Stack TLV by the
originator of the echo request at the Root PE (R-PE) to informthe
receiver at the Leaf PE (L-PE) of the P2MP PW bei ng tested.

Support for nulti-segment PW is out of scope of this docunent.

2. Term nol ogy

2.1. Specification of Requirenents
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in

BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here
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.2. Abbreviations

ACH:

AG :

ATM

FEC:

LSP:

LSR:

MPLS- OAM

P2 VP:

P2MP- PW

PE:

PSN:

PW

R- PE:

RSVP:

TE:

TLV:

VPLS:

Jain, et al.

Associ ated Channel Header
Attachnent Group ldentifier
Asynchronous Transfer Mode
Cust oner Edge

Forwar di ng Equi val ence d ass
Generic Associ ated Channel Label
Label Distribution Protocol

Leaf PE (one of many destinations of the P2MP MPLS LSP,
i.e., egress PE)

Label Switched Path

Label Switching Router

Mul ti point LDP

MPLS Operations, Adm nistration, and Mintenance
Poi nt -t o- Mul ti poi nt

Poi nt-to-Mil tipoint Pseudowi re

Provi der Edge

Publ ic Switched Network

Pseudowi re

Root PE (ingress PE, PE initiating P2MP PW set up)
Resour ce Reservation Protocol

Traffic Engi neering

Type, Length, Val ue

Virtual Private LAN Service

St andards Track
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3. ldentifying a P2MP PW

Thi s docunent introduces a new LSP Ping Target FEC Stack sub-TLV, the
P2MP Pseudowi re sub-TLV, to identify the P2MP PWunder test at the
P2MP Leaf PE (L-PE).

3.1. P2MP Pseudow re Sub-TLV

The P2MP Pseudow re sub-TLV has the format shown in Figure 1. This
TLV is included in the echo request sent over P2MP PWby the
ori gi nator of the request.

The Attachment Group ldentifier (AGd), as described in Section 3.4.2
of [RFC4446], in P2MP Pseudowi re sub-TLV identifies the VPLS
instance. The Originating Router’s IP address is the IPv4 or |Pv6
address of the P2MP PWroot. The address famly of the IP address is
determned by the I P Addr Len field.
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Figure 1: P2MP Pseudowi re Sub- TLV For mat

For Inclusive and Sel ective P2MP Trees, the echo request is sent
usi ng the P2MP MPLS LSP | abel .

For Aggregate Inclusive and Aggregate Sel ective P2MP Trees, the echo
request is sent using a | abel stack of [P2MP MPLS LSP | abel, upstream
assigned P2MP PW I abel]. The P2MP MPLS LSP | abel is the outer |abel
and t he upstream assi gned P2MP PW 1l abel is the inner |abel.
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4.

Encapsul ati on of OAM Pi ng Packets

The LSP Ping echo request packet is encapsulated with the MPLS | abe
stack as described in previous sections, followed by one of the two
encapsul ati on opti ons:

0 GAL [RFC6426] followed by an | Pv4 (0x0021) or |Pv6 (0x0057) type
Associ at ed Channel Header (ACH) [ RFC4385]

0 PW ACH [ RFC4385]

To ensure interoperability, inplenentations of this docunent MJUST
support both encapsul ati ons.

Qper at i ons

In this section, we explain the operation of the LSP Ping over a P2MP
PW Figure 2 shows a P2MP PWPW setup from Root PE R PEl, to Leaf
PEs (L-PE2, L-PE3, and L-PE4). The transport LSP associated with the
P2MP PW. can be nmLDP P2MP MPLS LSP or P2MP TE tunnel

[ <----mmmameeo- - P2MP PW-------ommm - >|
Native | | Native
Service | | <--PSN1->| | <--PSN2- >| | Service
(A V v v v v vV (AQ
| +--- - - + E S + E S +
| | | Pl | =========| L- PE2 | AC3 | et
| | PWM......... I >| CE3
| | R- PE]_l :::::::::l | :::::::::l | | $-- -+
| | o PWL........ | S . + |
| | i | :::::::::l | O, + |
| | . | | | :::::::::l L- PE3 | AC4A | +---+
s--+  |ACL| . | | PWL. . ....... S >| CE4|
| CE1] -~~~ S | | ======mr] AT e
+---+ | | | S R + S R + |
o bt T
| | | :::::::::l P2 | :::::::::l L- PE4 | ACH | +-- -+
| | PWL. ..o P ........ SIS >| CES|
| | | :::::::::l | :::::::::l | | 4=+
| +--- - - + B S + B S + |

Fi gure 2: P2MP PW

Jain, et al. St andards Track [ Page 6]



RFC 8339 P2MP PW TLV for LSP Ping March 2018

When an operator wants to performa connectivity check for the P2MP
PW., the operator initiates an LSP Ping echo request from Root PE
R-PE1, with the Target FEC Stack TLV contai ning the P2MP Pseudow re
sub-TLV in the echo request packet. For an Inclusive P2MP Tree
arrangenment, the echo request packet is sent over the P2MP MPLS LSP
with one of the followi ng two encapsul ati on options:

o {P2MP LSP | abel, GAL} MPLS | abel stack and |IPv4 or |IPv6 ACH
o {P2MP LSP | abel} MPLS | abel stack and PW ACH

For an Aggregate |Inclusive Tree arrangenent, the echo request packet
is sent over the P2MP MPLS LSP with one of the follow ng two
encapsul ati on opti ons:

o {P2MP LSP | abel, P2MP PW upstream assi gned | abel, GAL} MPLS | abe
stack and |1 Pv4 or | Pv6 ACH

o {P2MP LSP | abel, P2MP PWupstream assi gned | abel} MPLS | abel stack
and PW ACH.

The internediate P routers do MPLS | abel swap and replication based
on the incomng MPLS LSP | abel. Once the echo request packet reaches
L- PEs, L-PEs use the GAL and the |Pv4/l1Pv6 ACH Channel header or PW
ACH as the case nmay be, to deternine that the packet is an QAM
Packet. The L-PEs process the packet and perform checks for the P2MP
Pseudowi re sub-TLV present in the Target FEC Stack TLV as descri bed
in Section 4.4 in [RFC8029] and respond according to the processing
rules in that document.

6. Controlling Echo Responses
The procedures described in [RFC6425] for preventing congestion of
Echo Responses (Echo Jitter TLV in Section 3.3 of [RFC6425]) and
limting the echo reply to a single L-PE (Node Address P2MP Responder
Identifier TLV in Section 3.2 of [RFC6425]) should be applied to P2MP
PW LSP Pi ng.

7. Security Considerations

The proposal introduced in this docunent does not introduce any new
security considerations beyond those that already apply to [ RFC6425].
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8. | ANA Consi derati ons

Thi s docunent defines a new sub-TLV type included in the Target FEC
Stack TLV (TLV Type 1) [RFC8029] in LSP Ping.

| ANA has assigned the follow ng sub-TLV type value fromthe "Sub-TLVs
for TLV Types 1, 16, and 21" sub-registry within the "Milti protocol
Label Switching (MPLS) Label Switched Paths (LSPs) Ping Paraneters”

registry:

37 P2MP Pseudowi re
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