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Abst ract

A Network Resource Partition (NRP) is a subset of the network
resources and associ ated policies on each of a connected set of |inks
in the underlay network. An NRP IDis an inportant network resource
attribute associated with the Segnment Routing (SR) policy and needs
to be reported to the external conponents. This docunment defines a
new TLV whi ch enabl es the headend to report the NRP which the SR
Policy Candidate Path (CP) is associated with using Border Gateway
Prot ocol Link-State (BGP-LS).

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 (I ETF). Note that other groups nmay 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 documents valid for a maxi mum of six nonths
and nay 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 8 March 2026.

Chen, et al. Expires 8 March 2026 [ Page 1]



I nternet-Draft BGP-LS SR policy for NRP Sept enber 2025

Copyri ght Notice

Copyright (c) 2025 | 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

Segment Routing (SR) Policy [ RFC9256] is an ordered list of segments
(i.e. instructions) that represent a source-routed policy. Packet
flows are steered into a SR Policy on a node where it is instantiated
call ed a headend node. The packets steered into an SR Policy carry
an ordered list of segnents associated with that SR Policy.

[ RFC9543] provides the definition of IETF network slice for use
within the | ETF and di scusses the general franmework for requesting
and operating | ETF Network Slices, their characteristics, and the
necessary system conponents and interfaces.It also introduces the
concept Network Resource Partition (NRP), which is a subset of the
resources and associated policies in the underlay network.

[I-D.ietf-teas-nrp-scalability] introduces a scal able data pl ane
approach to support Network Slice is to carry a dedicated NRP ID in
the data packet to identify the NRP the packet belongs to, so that
the packet can be processed and forwarded using the subset of network
resources allocated to the NRP. For SR Policy with | Pv6 data pl ane,
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t he approach to encapsulate the NRP ID in | Pv6 Hop-by-Hop Options
header is defined in [I-D.ietf-6man-enhanced-vpn-vtn-id]. For SR
Policy with MPLS data pl ane, one approach to encapsulate the NRP ID
to the packet is defined in [I-D.ietf-npls-ma-nrp-selector].

[I-Dietf-idr-sr-policy-nrp] defines the extensions to BGP SR policy
to specify the NRP which the SR Policy candidate path is associated
Wit h.

[I-D.ietf-idr-bgp-Is-sr-policy] describes a nechanismto distribute
SR policy infornmation to external conponents using BGP-LS. SR policy
i nformati on can be used by external conponents for path conputation,
re-optimzation, service placenent, network visualization, etc.

A Network Resource Partition (NRP) is a subset of the network
resources and associ ated policies on each of a connected set of |inks
in the underlay network. The SR policy indicates the forwardi ng path
of the data packet, and the NRP ID indicates the reserved resources
along the path specified by the SR policy. By associating the SR
policy with a specific NRP, the forwarding path and resource
reservation along the path are ensured. BGP-LS reports the

associ ation between SR Policy Candidate Path (CP) and NRP-I1D, which
is used to synchronize the association information between the SR
Policy CP and the NRP-ID.

Thi s docunent defines a new TLV which enabl es the headend to report
the NRP which the SR Policy CP is associated with by using BGP-LS

1.1. Requirenents Language

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] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

2. Carrying NRP TLV in BGP-LS

A SR Policy CP MAY be instantiated with a specific NRP on the headend
node via a local configuration, PCEP, or BG SR Policy signaling.
Then the state and attributes of the NRP associated with the

candi date path of SR policy can be distributed to the controller

In order to collect configuration and states of the NRP SR policy,

this docunment defines a new SR Policy state TLV called the NRP TLV
whi ch enabl es the headend to report the state at the SR Policy CP

| evel
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This TLV is carried in the optional non-transitive BGP Attribute
"LI NK_STATE Attribute" defined in [ RFCO552] associated with the SR
Policy CP NLRI type.

This TLV is optional and only one these TLVs is advertised for a
given SR Policy CP. If nultiple TLVs are present, then the first one
is considered valid and the rest are ignored as describe in
[I-D.ietf-idr-bgp-Is-sr-policy].

The TLV has the follow ng fornat:
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NRP ID (4 octets) |
B e e S S e i T eI i S S e e s Tk ok STt S S S e e S TR

wher e:
Type: TBD.

Length: 8. The total length of the value field not including Type
and Length fields.

Flag: 2-octet flag field. None is defined at this stage. The flags
SHOULD be set to zero on transm ssion and MJST be ignored on receipt.

RESERVED: 2-octet reserved bits. 1t SHOULD be set to zero on
transm ssi on and MJST be ignored on receipt.

NRP | D: 4-octet domain significant identifier of Network Resource
Partition. Value O and OxFFFFFFFF are reserved. NRP ID is planned
by network operator.

3. Scalability Considerations

The nechani sm specified in this docunment defines a nechanismfor the
headend of the SR policy to report configuration and states of an SR
policy carrying the NRP informati on by using BGP-LS. Al though the
proposed nechani sm all ows an NRP MAY support nmany SR policies, in
nornmal case the association between the SR Policy and the NRP is
considered to be 1:1. As the nunber of NRP increases, the nunber of
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SR Policies would al so increase accordingly, and the status reported
by the headend increases accordingly. However, the rel ationship
between the SR Policy and the NRP is relatively stable and does not
change status frequently. On the other hand this will only cause an
increase in the status reporting information of the head node, the
impacts to the BGP control plane are considered acceptabl e.
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| ANA Consi der ati ons

I ANA naintains a registry group called "Border Gateway Protocol -
Link State (BGP-LS) Paranmeters"” with a registry called "BG-LS NLR
and Attribute TLVs". The followi ng TLV codepoints are suggested (for
early allocation by | ANA):

Codepoi nt Descri ption Ref er ence

TBD NRP Thi s docunent
Security Considerations

Procedures and protocol extensions defined in this docunent do not
affect the BGP security nodel. See the "Security

Consi derations"section of [RFC4271] for a discussion of BGP security.
Security considerations for acquiring and distributing BGP-LS
informati on are discussed in [RFCO552]. Security considerations for
acquiring and distributing BGP-LS SR Policy information are discussed
in[l-Dietf-idr-sr-policy-nrp].

Additionally, it MAY be considered that reporting the NRP ID in
association with the SR policy constitutes a risk to confidentiality
of mission-critical or conmmercially sensitive infornmation about the
network. It is the responsibility of the network operator to ensure
that only trusted nodes (that include both routers and controller
applications) within the SR donain are configured to receive such

i nformation.
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