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Abst ract

In sone networks, the cross-layer planning and optimization is

consi dered nore efficient than i ndependent planning and operation of
the layer-3 and the underlying networks in terns of resource
utilization and SLA assurance.

Thi s docunent extends the PCEP SRv6 for inter-layer network, which
enable the PCE to instantiate candi date paths conprising both the
| ayer-3 network segnments and underl ay network segnents.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). 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 docunents 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 3 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

[ RFC5440] describes Path Conputation El ement Conmuni cati on Protoco
(PCEP) for communication between a Path Computation Cient (PCC) and
a PCE or between a pair of PCEs.

[ RFC8231] specifies extensions to PCEP that allow a stateful PCE to
comput e and recomend network paths in conmpliance with [ RFC4657] and
defines objects and TLVs for MPLS-TE LSPs. Stateful PCEP extensions
provi de synchroni zation of LSP state between a PCC and a PCE or

bet ween a pair of PCEs, del egation of LSP control, reporting of LSP
state froma PCCto a PCE, and controlling the setup and path routing
of an LSP froma PCE to a PCC

[ RFC8281] further extends PCEP, providing a nechanismto dynamically

initiate LSPs on a PCC based on the requests froma stateful PCE or a
controll er using stateful PCE
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[ RFC8664] specifies PCEP extensions for supporting an SR-TE LSP for
the MPLS data plane. [RFC9603] extends [RFC8664] to support SR for
the 1 Pv6 data pl ane.

As defined in [ RFC8402], Segnent Routing (SR) architecture allows the
source node to steer a packet through a path indicated by an ordered

list of instructions, called "segnents". A segment can represent any
instruction, topological or service based, and it can have a semantic
|l ocal to an SR node or global within an SR domai n.

Segnent Routing over | Pv6 (SRv6) [ RFC8986] enabl es a network operator
or an application to specify a packet processing program by encodi ng
a sequence of instructions in the |IPv6 packet header.

Based on [RFCB8986], [I-D.ietf-spring-srv6-inter-|ayer-progranm ng]
defines a new SRv6 behavi or, which can be used for steering packets
to underlay network connections, so that the packet network | ayer can
be integrated with the underlying |ayers efficiently to provide
better SLA assurance.

Thi s docunent extends the PCEP SRv6 for inter-layer network, which
enable the PCE to instantiate candi date paths conprising both the
| ayer-3 network segnments and underl ay network segnents.

1. Requirenents 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] [RFCB174] when, and only when, they appear in al
capital s, as shown here

hj ect Extensions
1. The ERO bj ect

As specified in [ RFC8664], an SR-TE path consists of one or nore SIDs
where each SI D MAY be associated with the identifier that represents
the node or adjacency corresponding to the SID. This identifier is
referred to as the NAI. An NAl can be represented in various formats
(e.g., IPv4 address, |Pv6 address, etc).

However, when an SRv6-TE path includes the END.IL SID defined in
[I-D.ietf-spring-srv6-inter-|ayer-programmng], the existing |layer-3
NAls are not applicable to the END.IL SID. Therefore, a new kind of
NAl is needed for the END.IL SID.
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[ RFCO603] defines the "SRv6- ERO' subobject in the EROto carry the
SRv6 SID, the format of it is shown as follows:
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Fi gure 1: SRv6- ERO Subobj ect Format

The NT field in this subobject indicates the type and format of the
NAI contained in the object body. The value 2, 4 and 6 have been
all ocated for indicating different kind of NAI.

Thi s docunent request to allocate a new NT value for indicating the
underl ay network connecti on.

Val ue TBD1l: the NAI consists of a local |IPv6 address, a Renote | Pv6
address, and a underlay tunnel ID. This is used to identify the
underl ay network tunnel and used with the SRv6 inter-layer SID.

The NAI associated with the new NT value is shown in the follow ng
figure:

0 1 2 3
01234567890123456789012345678901
T T S S e T o S U S SUp S SEp S SR S i

/1 Local 1 Pv6 address(16 octets) /1
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
/1 Renote | Pv6 address(16 octets) /1

B T S i T s i i e e SEI S
| Underl ay tunnel 1D |
R i T I e T S S e S TR S T e i I S e S e e e e o o
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Figure 2: NAI for Underlay Interface ldentifier

This NAl is specified as a pair of global |Pv6 address and an
Underlay tunnel ID. It is used to describe an underaly network
tunnel between two nodes identified by global |IPv6 address. Each

gl obal 1Pv6 address is configured on a specific router, so together
they identify a pair of routers at the end of the tunnel. The
underl ay tunnel IDis configured by the managenent system and
uniquely identifies a underlay network tunnel wi thin the source node.

2.2. The RRO bj ect

A PCC reports an SRv6 path to a PCE by sending a PCRpt nessage, per

[ RFC8231]. The RRO on this nessage represents the SID list that was
applied by the PCC, that is, the actual path taken. The procedures

of [RFC8664] with respect to the RRO apply equally to this

speci fication w thout change.

[ RFC9603] defines the SRv6- RRO subobject to carry the SRv6 SID
applied by the PCC. The format of the SRv6-RRO subobject is the same
as that of the SRv6- ERO subobject but without the L flag.

The extension to the NT field of SRv6- ERO subobject is al so
applicable to the SRv6- RRO subobj ect .

3. Procedures
TBD

4. Security Considerations
TBD

5. | ANA Consi derations

Thi s document requests | ANA to make the following allocations from
the PCEP SRv6- ERO NAI Types sub-registry.

[ ety e ——_——————————————_——————————————— Ll —_—_——(————
| Value | Description | Reference |
[ el s ey ey o
| TBDL | NAI is an underlay interface identifier | This document |
S o m m e e e e e e e e e e e e e e e e eo— oo - oo +

Table 1

6. References
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