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Abst r act

Thi s docunent defines a new SRv6 Endpoi nt behavi or which can be used
to associate with a set of network resource partition (e.qg.
bandwi dt h, buffer and queue resources ) Progranm ng, called End. NRP
By using the End. NRP SID to build its segnent list, the SRv6 policy
has the capability to program network resources and achieve strict
SLA guar ant ees.

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 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 nmay 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 1 Novenber 2025

Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents 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

The concept of Network Resource Partition is introduced in [ RFC9543].
A Network Resource Partition (NRP) is a set of network resources that
are allocated fromthe underlay network to carry a specific set of
network traffic and neet the required SLOs and SLEs.

Segnent Routing (SR) [ RFC8402] | everages the source routing paradi gm
An ingress node steers a packet through an ordered |ist of
instructions, called "segnents". Each one of these instructions
represents a function to be called at a specific location in the
network. A function is locally defined on the node where it is
executed and may range fromsinply noving forward in the segnment |ist
to any conpl ex user-defined behavi or

SR Policy is an ordered list of segnents (i.e. instructions) that
represent a source-routed policy. The packets steered into an SR
Policy have an ordered |ist of segnents associated with that SR
Pol i cy.
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Since the SRv6 Endpoi nt behavi or defined in [ RFC8986] are not
associated with a set of network resource partition of the interface
for slices/slice aggregate(e.g.End. X just forwards to an endpoi nt
with cross-connect to a ’'layer-3 adjacency’ or L2 bundles).
Therefore, SRv6 policies can't achieve strict SLA guarantees.

[1-D.ietf-spring-resource-aware-segnments]extends the SR paradi gm by
associating SIDs with network resource attributes. On the basis of
[I-D.ietf-spring-resource-aware-segnments], this docunent defines a
new SRv6 Endpoi nt behavi or which can be used to associate with a set
of network resource partition (e.g. bandw dth, buffer and queue
resources ) Programming, called End.NRP. By using the End.NRP SID to
build its segment list , the SRv6 policy has the capability to
program network resources and achi eve strict SLA guarantees.

Requi renent s Language

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

Ter mi nol ogy

The following ternminology is used in this docunent:

* NRP: Network Resource Partition

* PSP: Penultimate Segnment Pop

* SLA: Service Level Agreenent

* SR Segnent Routing

*  SRv6: The instantiation of SR on the | Pv6 data pl ane

* USD: Utimte Segnment Decapsul ation

* USP: U tinmte Segnent Pop

End. NRP Behavi or

This section defines a new SRv6 Endpoi nt behavi or which can be used
to associate with a set of snetwork resource partition (e.qg.

bandwi dt h, buffer and queue resources ) Progranmm ng, called End. NRP.
The End.NRP is a variant of the End. X behavior defined in [ RFC8986].
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Any SID instance of End. NRP behavior is associated with two sets: J1
and J2.

J1: one or nore L3 adjacencies or L2 bundles
J2: NRP of J1

When N receives a packet destined to S and Sis a |local End. NRP SI D
the line S15 fromthe End processing defined in [RFC8986] is replaced
by the foll ow ng:

S15. Submit the packet to the IPv6 nodule for transm ssion to
the new destination via a menber of J1, using the NRP
identified by J2

This End. NRP SI D SHOULD support the Penulti mate Segnent Pop (PSP) of
the SRH, Utimte Segnent Pop (USP) of the SRH, and U tinmate Segnent
Decapsul ation (USD) flavors defined in [ RFC8986] either individually
or in conbinations. The SRH processing of the End. NRP behavior with
PSP, USP, and USD is the same as [ RFC8986].

This End. NRP SIDs can be allocated either by a centralized network
controller or by the network nodes, and the End. NRP behavi or MAY be
announced using | GP or BGP-LS. The detail ed protocol extension will
be described in a separate docunent.

3. Use Cases for End. NRP behavi or
Thi s section describes possible procedures for the End. NRP behavi or
A group of End.NRP SIDs SHOULD be allocated for the set of network
resources associated with the SRv6 Policies, so that different
End. NRP SI Ds SHOULD be used to steer service traffic into different
set of link resources (e.g. bandw dth, buffer and queue resources) in
packet forwarding.
Bel ow i s the possi bl e procedures:

* The controller get the topol ogy information, calculate the SR
Pol i cy path based on SLA.

* The controller cooperates with the network nodes to conpl ete
resource reservation and the End. NRP SID al |l ocati on along the SR
Pol i cy pat h.

* The controller use the End. NRP SID to build the SIDIlist for the
explicit path.
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* Then the controller informthe headend the resource guaranteed
pat h by various neans including: via BGP
[I-Dietf-idr-sr-policy-safi], configuration or PCEP [ RFC8664]
[1-D.ietf-pce-segnent-routing-policy-cp].

SRv6 Policyl fromPEL to PE2
segrment |ist <End. NRP11l, End. NRP12, End. NRP13>

SRv6 Policy2 from PEL to PE2
segnent |ist <End. NRP21, End. NRP22, End. NRP23>

End. NRP12
End. NRP22
* * % * * *
Pleccoenomnn- P2
*/*l* * * * * * |\ * *
*[x | | \ * *

CE11-- - - - End. NRP11] | End. NRP13 - ----- CE12
\ End. NRP21| | End. NRP23 /
Vo | \*ox

PE1 \ | | PE2
/ \ | | / \
/ Vo |/ \eomen- CE2

CE21------ v |/

| | 1
= P4

Figure 1 shows an exanple for the End. NRP behavi or

As shown in Figure 1, there are two custoners with different |eased
line requirements from PEl1 to PE2:

* Jleased linel : 1G BandWdth with strict SLA guarantee.
* Jleased line2 : 2G BandWdth with strict SLA guarantee.
Bel ow i s the possibl e procedures:

* The controller get the topology information, calculate the SRv6
Policy 1 and SRv6 Policy 2 based on SLA.

* The controller cooperates with the network nodes to conpl ete
resource reservation and the End. NRP SID al | ocati on al ong the SRv6
Policyl and SRv6 Policy 2. Taking the interface PE1-P1 of SRv6
node PE1l along the SRv6 Policy 1 as an exanple, two different
NRPs(e.g. two dedi cated queues) are partitioned fromthe network
resources of the physical |ink PEL-P1 (GEL/0/0).
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- The NRP(Queuel: 1G BWof link PELlL- Pl is reserved and associ at ed
wi th End. NRP11.

- The NRP(Queue2: 2G BWof |link PE1- Pl is reserved and associ at ed
wi th End. NRP21.

* The controller uses the End. NRP11l, End. NRP12, and End. NRP13 to
build the SIDlist for the SRv6 Policyl and use the End. NRP21
End. NRP22, and End. NRP23 to build the SIDIist for the SRv6 Policy
2

* Then the controller informthe headend the segnment |ist of SRv6
Policy 1 and the segnent list of SRv6 Policy 2 by various means
including: via BGP [I-D.ietf-idr-sr-policy-safi], configuration or
PCEP [ RFC8664] [I-D.ietf-pce-segment-routing-policy-cp].

The traffic fromcustonerl and custoner2 will be forwarded to PE2
through the NRPs previously reserved for each hop link on the path of
SRv6 Policyl and SRv6 Policy2 respectively, thus Custoner 1 and
Customer 2 are provided with end-to-end 1G bandw dth resources and 2G
bandwi dth resources respectively, and private |line services are
guaranteed by strict SLAs.

4. Security Considerations

The security requirements and nechani sns descri bed in [ RFC8402],
[ RFC8754] and [ RFC8986] al so apply to this docunent.

Thi s docunent introduces a new SRv6 Endpoi nt behavior for
i npl ementation on the nodes support network resource partition in the
network. As such, this docunent does not introduce any new security
consi derati ons.

5. Inplenentation Status

[Note to the RFC Editor - renove this section before publication, as
well as remove the reference to [ RFC7942]].
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This section records the status of known inplenmentations of the
protocol defined by this specification at the time of posting of this
Internet-Draft, and is based on a proposal described in [RFC7942].
The description of inplenentations in this section is intended to
assist the |ETF in its decision processes in progressing drafts to
RFCs. Please note that the listing of any individual inplenentation
here does not inply endorsement by the | ETF. Furthermore, no effort
has been spent to verify the information presented here that was
supplied by I ETF contributors. This is not intended as, and nust not
be construed to be, a catalog of available inplenentations or their
features. Readers are advised to note that other inplenentations may
exi st.

According to [ RFC7942], "this will allow reviewers and worki ng groups
to assign due consideration to docunents that have the benefit of
runni ng code, which nmay serve as evidence of val uabl e experinmentation
and feedback that have namde the inplenented protocols nore nmature
It is up to the individual working groups to use this information as
they see fit".

ZTE Corp
* Organi zation: ZTE Corporation

* | nplenmentation: ZTE' s M5000 Series Routers inplenentation of
END. NRP [ ZTE- 1 MP] .

* Description: The feature of SRv6 END. NRP has been inplenented in
ZTE MBO0O series routers and follows the definition and mechani sm
as defined in section 2 and Section 3 including all the "MJST" and
"SHOULD" cl auses.

* Maturity Level: Beta

* Coverage: ALL, section 2 and use case section 3.

* Version: Draft-02

* Licensing: NA

* | nplenmentation experience: Nothing specific.

* Contact: zhu. xi aol ong@te.com cn

* Last updated: COctober 21, 2023
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5.

8.

8.

2.  New H3C Technol ogi es
* Organi zation: New H3C Technol ogi es.

* | nplenmentation: H3C CRL6000, CR19000 series routers
i mpl ement ati on.

* Description: Section 2 and Section 3 including all the "MJST" and
"SHOULD" cl auses have been inpl enented in above nenti oned New H3C
Products for testing.

* Maturity Level: Beta

* Coverage: ALL, section 2 and use case section 3.

* Version: Draft-02

* Licensing: NA

* I mpl enentation experience: Nothing specific.

* Contact: |inchangwang. 04414@3c. com

* Last updated: Cctober 21, 2023

I ANA Consi derati ons

The docurent defines a new SRv6 Endpoi nt behavi or call ed End. NRP.

This I-D requests the 1ANA to allocate, within the "SRv6 Endpoi nt

Behavi ors" sub-registry belonging to the top-Ievel "Segnent-routing

with | Pv6 dat apl ane (SRv6) Paraneters" registry, the foll ow ng

al | ocati ons:

Val ue Endpoi nt Behavi or Ref erence

TBDL End. NRP [ This. D]
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