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Abst r act

RFC 9543 describes a franmework for Network Slices in networks built
from| ETF technologies. In this framework, the network resource
partition (NRP) is introduced as a collection of network resources
all ocated fromthe underlay network to carry a specific set of
Network Slice Service traffic and neet specific Service Leve

oj ective (SLO and Service Level Expectation (SLE) characteristics.

Thi s docunent defines YANG data nodels for Network Resource
Partitions (NRPs), applicable to devices and network controll ers.
The nodel s can be used, in particular, for the realization of the
RFC9543 Network Slice Services in |IP/MPLS and Segnent Routing (SR
net wor ks.

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 docunents valid for a nmaxi mum 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 22 January 2026
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I nt roducti on

[ RFC9543] describes a framework for Network Slices in networks built
from | ETF technol ogies. As specified in Section 7.4 [RFC9543], an
NRP is a collection of resources identified in the underlay network
to support the RFC 9543 Network Slice Service to neet the slice
Service Level Objectives (SLGCs) and Service Level Expectations (SLES)
characteristics and network scalability. This docunent follows the
Network Slice Service defined in [RFCO543], and all references to
"Network Slice" refers to that sane context.

Consi dering the NRPs realizations in | PP MPLS and Segment Routing (SR
networks, [I-D.ietf-teas-ns-ip-npls] and
[I-D.ietf-teas-nrp-scalability] describe NRP nmechani snms of contro

pl ane, data pl ane, and managenent plane to provide specific
forwardi ng treatnent (scheduling, drop policy, resource usage) to the
Slice Service packets associated with an NRP. Specifically, for
instantiation of the device-specific and network wi de NRPs,

Section 3.5 of [I-D.ietf-teas-ns-ip-npls] introduces the construct of
NRP Policy.

Based on these descriptions of NRP, this docunent defines two YANG
nmodel s: NRPs network nodel in Section 4 and NRPs device nodel in
Section 5. The NRP network nodel can be used by an Network Slice
Controller (NSC) (defined in Section 6.3 [ RFC9543]) to manage NRP
instances for Network Slice Service realizations, which is a network
configuration nodel according to the YANG nodel classification of

[ RFC8309]. And the NRPs device nodel can be used by a network
controller to set NRP paraneters on an individual device, including
device-specific configuration (e.g. interfaces), which is a device
configuration nodel by the classification

The NRPs nodels conforns to the Network Managenent Datastore
Architecture (NVDA) [ RFC8342].

Ter mi nol ogy

The following terns are defined in [ RFC6241] and are used in this
speci fication:

* configuration data
* state data

The following terns are defined in [ RFC7950] and are used in this
speci fication:

* augnent
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* data nodel
* data node

The term nol ogy for describing YANG data nodels is found in
[ RFC7950] .

The tree diagramused in this docurment follows the notation defined
in [ RFC8340] .

3. NRP Data Mdels
3.1. Mbdels Usage

As defined in Section 7.1 [ RFC9543], the Network Slice Controller
(NSC) can deterni ne which specific connectivity constructs from one
or nore slices could be grouped together upon Slice Service requests.
This could be based on a specific set of SLGs and SLEs, or on any
adm nistrative or operational policy. The NSC can further nap these
connectivity constructs onto an NRP. It also constructs and
distributes the network wi de consistent NRP nmodel to the rel evant
controllers, and in turn the controllers distribute the NRP device
nmodel to the NRP-enabl ed devices in the underlay network. Figure 1
shows the interfaces to which the two nodels are appli ed.

e +
| Custoner higher-level operation system |
e +
A
| Network Slice Service Interface
Y,
e +
| ETF Network Slice Controller (NSC) |
e +
A

| Network Configuration Interface
| (e.g.,NRP Model)

Vv
T +
Net wor k Control |l er(s) |
o m e e e e e e e e e e e e e e mee—ooon +
A

| Device Configuration Interface
| (e.g.,NRP Device Mdel)
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Figure 1
The general operations of NRPs are as foll ows:

* NRPs instantiation: Depending on the Slice Service types, network
resources status, and also the operator’s policies, there can be
at least two approaches. One nethod is to create an NRP instance
before the network controller processes a Network Slice Service
request. Another one is that the network controller may decide
creating an NRP instance while inplenmenting the Network Slice
Servi ce request.

*  NRPs nodification: When the capacity of an existing NPR1link is
cl ose to maxi mum capacity, the bandwi dth of the link could be
increased. And when an NRP |inks or nodes resources are
insufficient, new NRP |inks and nodes coul d be added

* NRPs Deletion: If an NSC determ nes that no Slice Service is using
an NRP, the NSC can delete the NRP instance. Another example is
when it is necessary to nerge NRPs.

* NRPs Monitoring: The NSC can use the NRPs nodel to track and
moni tor NRPs resource status and usage.

NRPs | nstantiation

Section 3.5 of [I-D.ietf-teas-ns-ip-npls] introduces the construct of
NRP policy, which specifies the rules to trigger how an NRP can be
realized in | P/ MPLS/ SR networks. These rules are generic and can be
applied to both device and network-I|evel configurations.

Section 5.1 of [I-D.ietf-teas-ns-ip-npls] states the rules nmay
i nclude the foll ow ng:

1. Topology custom zation policies: Determ ne the topol ogy
associated with the NRP, including policies of nodes, |inks, and
functions menbership that belong to the NRP

2. Data plane specific policies: Include the NRP data pl ane
identifier, QoS profiles, bandw dth reservations, etc.,
associ ated with the NRP.

3. Control plane specific policies: Include bandw dth reservati on,
resource sharing policy, reservation preferences, etc.

To further specify if the NRP realization involves the data plane or

control plane, Section 4 of [I-D.ietf-teas-ns-ip-npls] also defines
three partition nodes for an NRP policy:
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a. Data plane only: This node Indicates that the physical network
resources (e.g., bandw dth) can be partitioned on network devices
for the NRP. The devices need to enabl e NRP data pl ane mechani sm
to support the NRP data plane identification to ensure the proper
forwardi ng treatnent by applying a Per Hop forwardi ng Behavi or
(PHB) to the packets forwarded on the specific NRP

b. Control plane only: This node indicates the NRP state reservation
for each NRP can be maintained at the sone NRP aware Traffic
Engi neering (TE) network devices (e.g., RSVP-TE devices) or the
network controllers. This node provides no physical network
resources isolation.

c. Both control and data planes: This node indicates the network
resources can be partitioned in both the control plane (TE or
| GP) and data pl ane.

The NRP policy nodes (a), (b) and (c), require the topol ogy
associated with the NRP to be specified.

The NRP policy nmodes (a) and (c) require the forwardi ng engi ne on
each NRP-enabl ed device to identify the traffic belonging to a
specific NRP and to apply the correspondi ng Per-Hop Behavi or (PHB) or
forwardi ng mechani smthat deternines the forwarding treatnent of the
packets belonging to the NRP. This NRP identification is referred to
as the NRP selector identifier.

For some Traffic Engineering (TE) scenarios, the NRP policy nodes (b)
and (c) require the distributed and/or centralized resource
reservati on management for NRP stateful TE ( Section 4.2 of
[I-Dietf-teas-ns-ip-npls])). For better scalability scenarios
defined in [I-D.ietf-teas-nrp-scalability], control plane of node (c)
al so requires NRP aware | GP routing.

The hi gh-1evel nodel structure of NRP policy as nodeled in this
docunment is shown in Figure 2:
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nmodul e: ietf-nrp
augnment / nw net wor ks:
+--rw nrp-policies
+--rw policy-profiles
| +--rw phb-profile-identifier* [id]
| .

+--rm1nrp-b6licy* [ nane]

+--rw name string
+--rw nrp-id? ui nt 32
+--rw node? identityref

+--rw resource-reservation
+--rw sel ector-id

+--rw phb-profile? | eaf r ef
+--rw topol ogy

Figure 2: NRP Policy subtree high-level structure

The "networks" container fromthe "ietf-network"” nmodul e [ RFC8345]
provi des a placeholder for an inventory of nodes in the network.
This container is augnmented to include a set of NRP policies.

The "policy-profiles" container provides a list of policy profile
entries. Each of these entries can be referenced by one or nore
NRPs. A "phb-profile-identifier” entry can have a reference to a
standard PHB profil e available on the device or the network
controller.

The "nrp-policies" container includes a list of NRP policies. Each
"nrp-policy” entry is identified by a nane and hol ds the set of
attributes needed to instantiate an NRP

The description of the "nrp-policies" data nodes are as foll ows, and
the other key elements of each nrp-policy entry are discussed in the
foll owi ng sub-sections.

* "nrp-id': Is an identifier that is used to uniquely identify an
NRP instance within an NSC network scope, which is created by the
enforcenment of the "nrp-policy".

* "mpde": Refers to control plane resource partition, data plane
resource partition, or a conbination of both types.
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3.2.1. Resource Reservation

The "resource-reservation" container may include bandw dth
reservation, resource sharing policy, protection policy, etc.

Bandwi dt h reservation specifies the bidirectiona bandwi dth resource
allocated to an NRP. This can be overridden by the configuration of
the link specific "resource-reservation” of "nrp-topology" in
Section 3.2.4.

+--rw resource-reservation
+--rw (nmax- bwtype)?
+- - (bwval ue)
|  +--rw maxi num bandw dt h? ui nt 64
+--: (bw per cent age)
+--rw maxi num bandw dt h- per cent ? rt-types: percentage

Fi gure 3: NRP Resource Reservation YANG subtree structure
3.2.2. NRP Selector ldentifier (NRP Selector |1D)

NRP sel ector I D defines the data plane encapsul ation types and val ues
that are used to identify NRP-specific network resources. The
configuration can be overridden by the link specific "selector-id" of
"nrp-topol ogy" in Section 3.2.4.

[I-Dietf-teas-nrp-scalability] discusses several candi date NRP

sel ector I D encapsul ation schenes, including IP, MPLS, and SRv6, for
exanpl e, the | Pv6 Hop-by-Hop extension header defined in
[1-D.ietf-6man-enhanced-vpn-vtn-id], or the SRv6 SID defined in
[I-D.ietf-spring-sr-for-enhanced-vpn]. Since the MPLS encapsul ati on
schenes are still under discussion, the nodel only provides a place
hol der for future updates. Additionally, the use of NRP-specific IP
addresses to identify NRP resources, or the use of specific ACLs, are
optional NRP sel ector |ID nechanisns.
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+--rw sel ector-id
+--rw ipv4-derived
| +--rw destination-prefix* inet:ipvéd-prefix
+--rw ipve
|  +--rw (selector-type)?
+--: (dedi cat ed)

I

| | +--rwipv6-hbh-eh? ui nt 32

| +--:(srv6-sid-derived)

| | +--rw srv6-sid* inet:ipv6-prefix
| +--: (i pv6-destination-derived)

| +--rw destination-prefix* i net:ipv6-prefix

+--rw npls
+--rw acl -ref* nrp-acl -ref

Figure 4: NRP Selector ID YANG subtree structure

3.2.3. Per-Hop Behavior (PHB)

3. 2.

\M,

PHB and NRP sel ector are comnbi ned nechanisns. PHB is used to specify
the forwarding treatnment of packets belonging to a specific NRP

sel ector ID, such as bandwi dth control, congestion control (e.qg.
Section 3.4 [ RFC3644]). The "phb-profile" can be overridden by the
link specific "phb-profile" of "nrp-topology" in Section 3.2.4.

The "phb-profile" leaf refers to a standard profile defined. The
exact definition of PHB is locally defined by the device or network
controll er managing the NRPs. Sone exanples of "phb-probile" may be
standard PHBs, such as "Assured Forwarding (AF)", "Expedited
Forwarding (EF)", or a custom zed |ocal policies, such as "Hi gh",
"Low', "Standard".

+--rw phb-profile? | eaf r ef

Figure 5: PHB YANG subtree structure
4. NRP Topol ogy
"nrp-topol ogy" defines a custonized NRP topol ogy used for an NRP
When an NRP support |IGP routing, the topology of the NRP nust be
congruent with an | GP instance. The topol ogy used for IGP route
conmput ation and forwardi ng can be derived using Milti-Topol ogy

Routing (MIR) [ RFC4915], [RFC5120], and [I-D.ietf-Isr-isis-sr-vtn-nt]
or Fl ex-al go [ RFC9350] .
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Fi gure 6 shows an example of NRP-1 enabling "igp-congruent”, which
indicates that this NRP instance uses the same | GP topology with the
specified "multi-topol ogy-id" or "algo-id". NRP-1 has different |ink
resource attributes fromthose of the I GP, but shares the same nodes
and term nation points (TPs) of the | GP topol ogy.

# O #### O #### O

# # # #
O # # #
#o# # #
# O ####t O #### O
NRP- 1
N
Vv
O----0----0
/] I I
O | I I

\ I I
O----0----0

| GP Topol ogy (M or Fl ex-al go)

Legend

O Virtual node

--- | GP links

H#H## Virtual links with a set of reserved resources

Figure 6: | GP Congruency Exanple

The "sel ection" container consists of a list of select subset of
I'inks of an underlay topology or a pre-built topol ogy.

The "filter" container consists of alist of filters where each entry
references a topology filter [I-D.ietf-teas-yang-topol ogy-filter].
The topol ogical elenents that satisfy the nmenbership criteria my
override the default "resource-reservation" and "sel ector-id"
speci fi c nodes.
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+--rw topol ogy
+--rw i gp-congruent!
| +--rw multi-topol ogy-id? ui nt 32
| +--rw al go-id? ui nt 32
| +--rw sharing? bool ean
+--rw (topol ogy-type)?
+--:(sel ection)
| +--rw sel ect
+--rw topol ogy-group* [group-id]
+--rw group-id string
+--rw base-topol ogy-r ef
| ..
+--rw links* [link-ref]
| .

I

I

I

I

I

| ..
| +--rw resource-reservation
I

I

I

I

+- -

| c.

+--rw link-partition-type?

| i dentityref

+--rw phb-profile? | eaf r ef
(filter)

+-rwfilters
+--rwfilter* [filter-ref]

+--rwfilter-ref
| nrp-topo-filter-ref
+--rw resource-reservation
| -
+--rw selector-id
| ..

+——rM/phb—profiIe? | eaf r ef
Fi gure 7: NRP Topol ogy YANG subtree structure
3.3. NRPs Mnitoring

The NRP nodel can be used to nonitor the operational status and
resource usage of NRPs.
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augnent / nw: net wor ks/ nw: net wor k/ nw. net wor k-t ypes:
+--rw nrp!
augnment / nw net wor ks/ nw. net wor k/ nw. node:
+--1r0 nrp-node-attributes
+--ro selector-id
+--r0 Srve? srve-types: srv6-sid
augnment / nw net wor ks/ nw. net wor k/ nt: I i nk:
+--ro nrp-link-attributes
+--ro link-partition-type? identityref
+--ro bandwi dt h-val ue? ui nt 64
+--ro selector-id
| +--ro srve? srve-types: srv6-sid
+--ro statistics
+--r0 status

+--1r0 one-way-avail abl e- bandwi dt h? ui nt 64

+--r0 one-way-utilized-bandw dt h? ui nt 64
+--r0 one-way-m n-del ay? ui nt 32
+--r0 one-way- max- del ay? ui nt 32
+--ro0 one-way-del ay-variati on? ui nt 32
+--ro0 one-way- packet -l oss? deci nal 64

augnent /nw. net wor ks/ nw. net wor k/ nw. node:
+--rw nrps-node-attributes
+--ro nrp* [nrp-id]
+--ro nrp-id ui nt 32
+--ro0 nrp-node-attributes

augnent /nw. net wor ks/ nw. net wor k/ nt: | i nk:
+--ro nrps-link-attributes
+--ro nrp* [nrp-id]
+--ro nrp-id ui nt 32
+--ro nrp-link-attributes

Figure 8 NRPs Mnitoring YANG subtree structure
NRPs Devi ce Mbdel Description

The devi ce-specific NRPs nodel is defined in nodule "ietf-nrp-device"
as shown in Section 5.

The NRP devi ce YANG data nodel is only applicable to device
configuration and includes attributes such as QoS policies, resource
reservations, and NRP selector IDs. Specifically, it adds interface-
specific attributes for cases where the QoS policies, NRP resources,
and NRP selector IDs of an interface differ fromthe gl obal NRP

attri butes of the device.
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Figure 9 shows the tree diagram of the device NRPs YANG nodel defined

in nodul es "ietf-nrp-device.yang".

nmodul e: ietf-nrp-device
+--rw nrp-policies
+--rw qos-profiles
| +--rw phb-profile-identifier* [id]

| +--rwid string

+--rw nrp-policy* [name]
+--rw nane string
+--rw nrp-id? ui nt 32

+--rw resource-reservation
|  +--rw (max-bwtype)?

|

+--rw selector-id

|  +--rwipv4-derived

|

|  +--rwipv6

| ]

|  +--rw npls

|  +--rwacl-ref* nrp-acl - ref
+--rw phb-profile? | eaf r ef
+--rw i gp-congruent!

| +--rwmnulti-topol ogy-id? ui nt 32
| +--rw algo-id? ui nt 32

| +--rw sharing? bool ean

+--rw interfaces
+--rw interface* [interface]

Fi gure 9: NRPs Device YANG subtree high-Ievel

NRPs YANG Modul e

The "ietf-nrp" nodul e uses types defined in [ RFC8345],

[ RFC8294], [ RFC8776] , [ RFC6991], [RFC8519],
[1-D.ietf-spring-srv6-yang], and
[1-D.ietf-teas-yang-topol ogy-filter].

<CODE BEG@ NS> file "ietf-nrp@025-03-02. yang"
modul e ietf-nrp {
yang-version 1.1;

namespace "urn:ietf:paramnms:xm:ns:yang:ietf-nrp";

prefix nrp;
inmport ietf-network {

prefix nw
ref erence
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"RFC 8345: A YANG Data Model for Network Topol ogies,

Section 6.1";
}
i mport ietf-network-topology {
prefix nt;
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es,
Section 6.2";
}

inmport ietf-routing-types {
prefix rt-types;
ref erence
"RFC 8294: Common YANG Data Types for the Routing Area";
}
i mport ietf-vpn-comon {
prefix vpn-conmon;
ref erence
"RFC 9181: A Common YANG Data Moddel for Layer 2 and Layer 3
VPNs";
}
inmport ietf-te-packet-types {
prefix te-packet-types;
ref erence
"RFC 8776: Traffic Engineering Cormon YANG Types";
}
inmport ietf-inet-types {
prefix inet;
ref erence
"RFC 6991: Common YANG Data Types";

}
import ietf-access-control-list {
prefix acl;
reference
"RFC 8519: YANG Data Mbdel for Network Access Control Lists
(ACLs)";
}

import ietf-srv6-types {
prefix srv6-types;
ref erence
"draft-ietf-spring-srv6-yang: YANG Data Mdel for SRv6 Base
and Static";
}
import ietf-topology-filter {
prefix topo-filt;
ref erence
"draft-bestbar-teas-yang-topol ogy-filter: YANG Data Mde
for Topology Filter";
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organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/teas/>
WG List: <nmmilto:teas@etf.org>

Edi t or: Bo Wi

<muai | t o: | ana. wwbo@uawei . con®
Edi tor: Dhruv Dhody

<mai | to: dhruv.ietf @nuail.conp

Edi t or: Vi shnu Pavan Beeram
<mai | t o: vbeer am@ uni per. net >

Edi t or: Tar ek Saad
<mai | t 0: t saad. net @nmi | . con®

Edi t or: Shaof u Peng
<mai | t o: peng. shaof u@te.com cn>";
description
"Thi s YANG nodul e defines a data nodel for
Net wor k Resource Partitions (NRPs) nanagenent.

Copyright (c) 2025 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject

to the license terms contained in, the Revised BSD License

set forth in Section 4.c of the | ETF Trust’s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

revisi on 2025-03-02 {
description
"Initial revision.";
ref erence
"RFC XXXX: YANG Data Mdels for Network Resource
Partitions (NRPs)";
}

/*
*Il DENTI TI ES
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*/

identity nrp-partition-node {
description
"Base identity for NRP partition type.";

}

identity control-plane-partition {
base nrp-partition-node;
description
"NRP control plane partition.";

}

identity data-plane-partition {
base nrp-partition-node;
description
"NRP data plane partition.";

}

identity hybrid-plane-partition {
base nrp-partition-node;
description
"Both control and data planes partitions of NRP.";

}

identity nrp-link-partition-type {
description
"Base identity for NRP interface partition type.";

}

identity virtual -sub-interface-partition {
base nrp-link-partition-type;
description
"Identity for NRP virtual interface or sub-interface partition,
e.g., FlexE ";

}

identity queue-partition {
base nrp-link-partition-type;
description
"lIdentity for NRP queue partition type.";

}

/*
*TYPEDEFS
*/

typedef acl-ref {
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type leafref {

path "/acl:acl s/acl:acl/acl:nane";
}
description

"Used to reference an ACL.";

}

typedef topo-filter-ref {
type leafref {
pat h "/ nw networks/topo-filt:topology-filters/"
+ "topo-filt:topology-filter/topo-filt:nane";
}

description
"This type is used to reference a Topology Filter.";

ref erence
"draft-bestbar-teas-yang-topol ogy-filter: YANG Data Mde
for Topology Filter";

}

/*
* (rouping - NRP Resource Reservation
*/

groupi ng resource-reservation {
description
"Grouping for NRP resource reservation.";
cont ai ner resource-reservation {
description
"Container for NRP resource reservation.";
choi ce max-bwtype {
description
" Choi ce of maxi mum bandw dth specification.";
case bwval ue {
| eaf maxi mum bandwi dth {
type ui nt 64;
units "bits/second";
description
"The maxi num bandwi dth all ocated to an NRP
- specified as absol ute value.";
}
}
case bw- percentage {
| eaf maxi mum bandwi dt h- percent {
type rt-types: percentage;
description
"The maxi mum bandwi dth allocated to an NRP
- specified as percentage of |ink
capacity.";
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/*
* Gouping - NRP Selector Identifier Configuration
*/

groupi ng selector-id {
description
"Grouping for NRP selector identifier (NRP Sel ector |D)
configuration.";
contai ner selector-id {
description
"Container for NRP selector ID.";
cont ai ner ipv4-derived {
description
"Container for 1Pv4 NRP selector ID.";
|l eaf-1ist destination-prefix {
type inet:ipvéd-prefix;
description
"Any prefix fromthe specified set of |Pv4
destination prefixes can be the selector ID.";

}
}

container ipv6 {
description
"Container for 1Pv6 NRP selector ID.";
choi ce sel ector-type {
description
"Choices for IPv6 selector IDtype.";
case dedicated {
| eaf ipv6-hbh-eh {
type uint32;
description
"The selector ID carried in Hop-by-Hop option of
| Pv6 extension header.";
ref erence
"draft-ietf-6man-enhanced-vpn-vtn-id: Carrying
Net work Resource (NRP) related Information in | Pv6
Ext ensi on Header";

}
}

case srv6-sid-derived {
leaf-list srv6e-sid {
type srv6-types: srv6-sid;
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description
"Any SID fromthe specified set of SRv6 SID can
be the NRP selector ID.";
ref erence
"draft-ietf-spring-sr-for-enhanced-vpn: Segnent
Routi ng based Network Resource Partition (NRP) for
Enhanced VPN';
}
}
case i pv6-destination-derived {
| eaf-1ist destination-prefix {
type inet:ipv6-prefix;
description
"Any prefix fromthe specified set of |IPv6
destination prefixes can be the NRP selector ID.";
}
}
}
}
contai ner npls {
description
"Container for MPLS NRP selector ID. This is a placehol der
for future updates based on the MPLS sol utions.";

}

leaf-list acl-ref {
type acl -ref;
description
"NRP sel ection is done based on the specified |ist of

ACLs. ";
ref erence
"RFC 8519: YANG Data Mdel for Network Access Control Lists
(ACLs)";
}
}
}
/*
* ouping - NRP QS Per-Hop Behavior (PHB) profiles
*/

groupi ng qos-profiles {
description
"Grouping for NRP QoS profiles.";
cont ai ner gos-profiles {
description
"Container for profiles.”;
|ist phb-profile-identifier {
key "id";

Wi, et al. Expires 22 January 2026 [ Page 19]



I nternet-Draft NRPs YANG July 2025

description
"List of PHB profiles.";
leaf id {
type string;
description
"Uniquely identifies the PHB
The profile only has significance within the service
provider’s adm nistrative domain";
}
}
}
}

/*
* Grouping - NRP QoS Per-Hop Behavior (PHB) profile
*/

groupi ng qos-phb-profile {
description
"Grouping for NRP Q@S Per-Hop Behavior (PHB) profile.";
| eaf phb-profile {
type leafref {
pat h "/ nw. networ ks/ nrp-policies/"
+ "qgos-profil es/phb-profile-identifier/id";
}
description
"PHB profile identifier, specifying the forwardi ng treatnent
of packets belonging to a specific NRP selector ID, such as
bandwi dth control, congestion contro
(e.g., Section 3.4 of [RFC3644]).
The PHB rmay be standard PHB, such as Assured Forwardi ng (AF),
Expedi ted Forwarding (EF), or a custom zed |ocal policy,
such as "High', 'Low, ’'Standard .";
}
}

/*
* (rouping - NRP | GP congruent
*/

groupi ng i gp-congruent {
description
"Grouping for NRP | GP congruent attributes.";
cont ai ner igp-congruent {
presence "I ndicates NRP | GP congruency.";
description
"The presence of the container node describes NRP | GP
congruent, which indicates that the NRP instance uses the

Wi, et al. Expires 22 January 2026 [ Page 20]



I nternet-Draft NRPs YANG July 2025

same | GP topology with the specified 'nulti-topol ogy-id’

and 'algo-id . That is, the nodes and term nation point of
the NRP topol ogy and the I GP topol ogy are the same, while
the link attributes of the NRP are different fromthose of

the 1GP.";
| eaf multi-topology-id {
type uint32;

description
"Indicates the MI-id of the NRP I GP instance.";
ref erence
"RFC 5120: MISIS: Multi Topology (M) Routing in
Internediate Systemto Internediate Systens (1S-1Ss)
RFC 4915: Ml ti-Topol ogy (M) Routing in OSPF";

}
| eaf algo-id {
type uint32;
description
"I'ndi cates the algo-id of the NRP I GP instance.";
reference
"RFC 9350: I GP Flexible Algorithni;

| eaf sharing {
type bool ean;
description
""true’ if the NRP IGP instance can be shared with

ot her NRPs;
"false’ if the NRP I GP instance is dedi cated
to this NRP.";
}
}
}
/*
* rouping - NRP Topology Filter
*
/

groupi ng topol ogy-filter {
description
"Grouping for NRP filter topol ogy.";
container filters {
description
"Container for filters.";
list filter {
key "filter-ref";
description
"List of filters.";
leaf filter-ref {
type topo-filter-ref;
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description
"Reference to a specific topology filter fromthe
list of global topology filters.";
}
uses resource-reservation;
uses selector-id,;
uses qos-phb-profile;
}
}
}

/*
* ouping - NRP Sel ect Topol ogy
*/

groupi ng sel ect-topol ogy {
description
"NRP t opol ogy specified by selection.”;
cont ai ner select {
description
"The contai ner of NRP sel ect topol ogy.";
list topol ogy-group {
key "group-id";
description
"Li st of groups for NRP topol ogy el ements (node or I|inks)
that share comon attributes."”;
| eaf group-id {
type string;
description
"The NRP topology group identifier.";
}

cont ai ner base-topol ogy-ref {
description
"Cont ai ner for the base topol ogy reference.";
uses nw network-ref;

}
list link {
key "link-ref";
description
"Alist of links with comon attributes”;
| eaf link-ref {
type leafref {
pat h
"/ nw. net wor ks/ nw. net wor k[ nw. net wor k-i d=current ()"
+ "/../../base-topol ogy-ref/network-ref]"”
+ "/nt:link/nt:link-id";
}

description
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"Areference to a link in the base topol ogy.";

}
}

uses resource-reservation;
| eaf link-partition-type {
type identityref {
base nrp-1link-partition-type;
}
description
"Indicates the resource reservation type of an NRP |link.";

}
uses qos-phb-profile;
}
}
}
/*
* Grouping - NRP Policy
*/

groupi ng nrp-pol {
description
"Grouping for NRP policies.";
contai ner nrp-policies {
description
"Container for nrp policies.";
uses qos-profiles;
list nrp-policy {
key "nane";
uni que "nrp-id";
description
"List of NRP policies.";
| eaf nane {
type string;
description
"A string that uniquely identifies the NRP policy.";

leaf nrp-id {
type uint32;
description
"A 32-bit IDthat uniquely identifies the NRP
created by the enforcenent of this NRP policy.";

| eaf node {
type identityref {
base nrp-partition-node;

}

description
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"Indi cates the resource partition node of the NRP, such
as control plane partition, data plane partition,

or hybrid partition.";
}
uses resource-reservation;
uses selector-id,;
uses qos-phb-profile;
cont ai ner topol ogy {
description
"Cont ai ner for NRP topol ogy.";
uses igp-congruent;
choi ce topol ogy-type {
description
"Choi ce of NRP topol ogy type.";
case selection {
uses sel ect-topol ogy;

case filter {
uses topol ogy-filter;

}
}
}
}

}
}
/*

* Grouping - NRP Selector ID State
*/

groupi ng selector-id-state {
description
"The grouping of NRP selector ID state.”;
container selector-id {
config fal se;
description
"The contai ner of NRP selector ID.";
| eaf srv6 {
type srv6-types: srv6-sid;
description
"I'ndi cates the SRv6 SID value as the NRP sel ector
}

}
}

[l nrp-link-statistics

grouping statistics-per-link {
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description

"Statistics attributes per NRP link.";
contai ner statistics {

config fal se;

description

"Statistics for NRP link.";

uses vpn-conmon: servi ce- st at us;

uses nrp-bandw dth-metri cs;

uses te-packet-types: one-way-performance-netrics-packet;
}

}

/*
* (ouping - NRP node attributes
*/

groupi ng nrp-node-attributes {

description
"NRP node scope attributes.";
contai ner nrp-node-attributes {
config fal se;
description
"Containing NRP attributes.";
uses selector-id-state;
}
}

/*
* Grouping - NRP Link Attributes
*/

grouping nrp-link-attributes {
description
"NRP link scope attributes.";
container nrp-link-attributes {
config fal se;
description
"Contains NRP link attributes.";
| eaf link-partition-type {
type identityref {
base nrp-1link-partition-type;
}
description
"Indicates the resource partition type of an NRP link.";

| eaf bandwi dt h-val ue {

type uint 64;
units "bits/second”;
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description
"Bandwi dth all ocation for the NRP as absol ute val ue.";
}
uses sel ector-id-state;
uses statistics-per-1link;
}
}

/*
* Grouping - NRP Bandwi dth Metrics
*/

groupi ng nrp-bandwi dth-metrics {
description
"Grouping for NRP bandwi dth metrics.";
| eaf one-way-avai |l abl e- bandw dth {
type uint 64;
units "bits/second";
description
"Avail abl e bandwidth that is defined to be NRP |ink
bandwi dt h m nus bandwi dth utilization.";
}
| eaf one-way-utilized-bandw dth {
type uint 64;
units "bits/second";
description
"Bandwi dth utilization that represents the actual
utilization of the link (i.e., as neasured in the router).";
}
}

/*

* (ouping - NRPs Node Attributes
*

/

groupi ng nrps-node-attributes {
description
"Grouping for NRPs nodes attributes.";
cont ai ner nrps-node-attributes {
description
"Containing NRPs attributes.";
list nrp {
key "nrp-id";
config fal se;
description
"List of NRPs.";
| eaf nrp-id {
type uint32;
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description
"NRP identifier";

}
uses nrp-node-attributes;
}
}

}
/*
* Grouping - NRPs Link Attributes
*/

grouping nrps-link-attributes {
description
"Grouping for NRPs |link attributes."”;
container nrps-link-attributes {
config fal se;
description
"Contains NRPs link attributes.";
list nrp {
key "nrp-id";
config fal se;
description
"List of NRPs.";
leaf nrp-id {
type uint32;
description
"NRP identifier";
}

uses nrp-link-attributes;
}
}
}

/1 nrp-network-type

groupi ng nrp-network-type {

description

"ldentifies the network type to be NRP.";
contai ner nrp {

presence "I ndi cates NRP network topology.";

description

"The presence of the container node indicates NRP network.";

}

}

/*
* Augnment - Network Resource Partition Policies.
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*/

augnment "/ nw networks" {
description
"Augnents networks with NRP policies.";
uses nrp-pol ;

}

/*
* Augnment - NRP type.
*/

augrment "/ nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes" {
description
"Indi cates the network type of NRP";
uses nrp-network-type;

}

/*
* Augment - NRP node operational status.
*/

augnment "/ nw networ ks/ nw. net wor k/ nw. node" {
when ' ../ nw network-types/nrp:nrp’ {
description
"Augnents only for NRP network topology.";
}

description
"Augnents node with NRP state attributes."”;
uses nrp-node-attributes;

}

/*
* Augnent - NRP |ink operational status.
*/

augment "/ nw networ ks/ nw. networ k/ nt:link" {
when ' ../ nw network-types/nrp:nrp’ {
description
"Augnents only for NRP network topology.";
}

description
"Augnents link with NRP state attributes.";
uses nrp-link-attributes;

}

/*
* Augnent - Native topol ogy with NRPs node operational status.

Wi, et al. Expires 22 January 2026 [ Page 28]



I nternet-Draft NRPs YANG July 2025

\M,

*/

augrment "/ nw networ ks/ nw. net wor k/ nw. node" {
description
"Augnents node with NRP |list state attributes.";
uses nrps-node-attributes;

}

/*
* Augnent - Native topology with NRPs |ink operational status.
*/

augment "/ nw networ ks/ nw. networ k/ nt:link" {
description
"Augnents link with NRP list state attributes."”;
uses nrps-link-attributes;

}
}
<CCDE ENDS>
NRPs Devi ce YANG Modul e

The NRP YANG nodul e for devices ("ietf-nrp-device") reuses the qos
policy, "resource-reservation", "selector-id" grouping defined in
Section 4,and adds interface-specific NRP attributes.

The devi ce NRPs YANG nodul e al so inports the foll ow ng nodul e(s):
ietf-interfaces defined in [ RFC8343].

<CODE BEG NS> file "ietf-nrp-devi ce@025-03-02. yang"
nmodul e ietf-nrp-device {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-nrp-device";
prefix nrp-dev;

[* Inmport |ETF interface nodule */

inmport ietf-interfaces {
prefix if;
ref erence
"RFC8343: A YANG Data Mdel for Interface Managenent";

}

/* Inmport NRPs nodul e */
import ietf-nrp {

prefix nrp;
ref erence
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"RFCXXXX: YANG Dat a Model s for Network Resource
Partitions (NRPs)";
}

organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng G oup”;
cont act
"WG Web: <https://datatracker.ietf.org/wy/teas/>
WG List: <mailto:teas@etf.org>

Edi t or: Bo Wi
<mai | t o: | ana. wubo@wuawei . con®

Edi t or: Dhruv Dhody
<mai | to:dhruv.ietf @nuail.conpr

Edi t or: Vi shnu Pavan Beer am
<mai | t o: vbeer am@ uni per. net >

Edi t or: Tar ek Saad
<mai | t 0: t saad. net @nmi | . conP

Edi t or: Shaof u Peng
<mai | t 0: peng. shaof u@te. com cn>";
description
"This YANG nodul e defines a data nodel for Network Resource
Partitions (NRPs) device configurations and states. The nodel
fully conforns to the Network Managenent Datastore
Architecture (NVDA).

Copyright (c) 2025 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

/1 RFC Ed.: replace XXXX with actual RFC nunber and

/'l remove this note.
/1l RFC Ed.: update the date below with the date of RFC
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/1 publication and renove this note.

revisi on 2025-03-02 {
description
"Initial revision.";
ref erence
"RFCXXXX: YANG Dat a Model s for Network Resource
Partitions (NRPs)";
}

/*
* Grouping - NRP QoS Per-Hop Behavior (PHB) profile
*/

groupi ng qos-phb-profile {
description
"Grouping for NRP Q@S Per-Hop Behavior (PHB) profile.";
| eaf phb-profile {
type leafref {
pat h
"/ nrp-policies/qos-profil es/phb-profile-identifier/id";

description
"PHB profile identifier, specifying the forwardi ng treatnent
of packets belonging to a specific NRP selector identifier,
such as bandwi dth control, congestion contro
(e.g., Section 3.4 of [RFC3644]).
The PHB may be standard PHB, such as Assured
Forwardi ng (AF), Expedited Forwarding (EF), or
a custom zed |l ocal policy, such as 'High', 'Low,
"Standard’ . ";
}
}

/* NRP device configuraiton */

cont ai ner nrp-policies {
description
"Container for nrp policies.";
uses nrp: qos-profiles;
list nrp-policy {
key "nane";
uni que "nrp-id";
description
"List of NRP policies.";
| eaf nane {
type string;
description
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"A string that uniquely identifies the NRP policy.";

}
leaf nrp-id {
type uint32;
description
"A 32-bit IDthat uniquely identifies the NRP
created by the enforcenent of this NRP policy.";
}

uses nrp:resource-reservation;
uses nrp:selector-id;
uses qos-phb-profile;
uses nrp:igp-congruent;
/* NRP Interface Configuration Data */
contai ner interfaces {
description
"NRP interfaces global configuration.";
list interface {
key "interface";
description
"The list of interfaces enabled for NRP.";
| eaf interface {
type if:interface-ref;
description
"NRP interface nane.";
}
uses nrp:resource-reservation;
uses nrp:selector-id;
uses qos-phb-profile;
}
}
}
}

}
<CODE ENDS>
Scal ability Considerations

[I-D.ietf-teas-nrp-scalability] analyzes the scalability

consi derations of the control plane and data plane in the NRPs

depl oynent. This section conplenents sone scalability considerations
with the nodel and the possible inplications on depl oynent or

i mpl ement ati on.

As discussed in Section 2 of [I-D.ietf-teas-nrp-scalability], the
nunber of Network Resource Partitions (NRPs) required depends on the
depl oynent scenario: multi-service networks typically need around ten
NRPs, whereas industrial-vertical and cloud-network expansi ons can
requi re hundreds to thousands of NRPs to support correspondingly
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| arge numbers of Network Slices. Conpared to a single NRP, all these
nunbers of NRPs pose chal | enges for managenment and operati ons,

i ncludi ng NRP pl anni ng, provisioning, nonitoring, and Network Slice
Servi ce provisioning and assurance based on NRPs. Section 3 of
[I-D.ietf-teas-ns-ip-npls] describes the detailed realization process
of multiple NRPs.

For better scalability, the NRP YANG nodel design considers the
foll owi ng aspects:

* Planning: A reusable "qos-profile" groups Service-Level Objectives
(SLGs) once and applies themto any NRP, guaranteeing consistent
QoS policy across the domain while elimnating per-NRP
duplication. "filter/sel ection" enables nultiple NRPs to share a
comon topol ogy, confining per-NRP state to the differences rather
than replicating the entire topology. Network operators shoul d
create new NRPs only when strict resource isolation is required,
ensuring that network-w de resources remain efficiently utilized.

* Provisioning: The network controller, not the Network Slice
Controller (NSC), is responsible for the actual resource
al l ocation of NRPs on devices. It assigns NRPs to the rel evant
interfaces, reserve the bandw dth, and set data-plane sel ector
I Ds. NSC conveys the intent through the NRP network nodel,
specifically via the "nrp-policy", and the network controller then
realize the requested allocation. And for data-plane selector
I Ds, Section 5.2 of [I-D.ietf-teas-nrp-scalability] recomends
sel ecting a data-plane nechanismthat mnimzes per-NRP
configuration. A dedicated |IPv6 selector identifier is one
exanpl e that achi eves this objective.

* Mnitoring: The nodel supports two conpl enentary nonitoring
appr oaches:

Per-NRP view. Operational state scoped to a single "nrp-id",
letting the controller present the |ogical network dedicated to
t hat NRP.

Net wor k-wi de vi ew. An extension of the RFC 8345 topol ogy node

that exposes the mappi ng between the underlay network and all
associ ated NRPs, including per-node and per-1link NRP status.
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Security Considerations

The YANG nodels defined in this docunment is designed to be accessed
via network managenent protocols such as NETCONF [ RFC6241] or
RESTCONF [ RFC8040]. The | owest NETCONF | ayer is the secure transport
| ayer, and the nandatory-to-inplenent secure transport is Secure
Shell (SSH) [RFC6242]. The | owest RESTCONF | ayer is HITPS, and the
mandat ory-t o-i npl enent secure transport is TLS [ RFC8446].

The NETCONF access control nodel [RFC8341] provides the neans to
restrict access for particular NETCONF or RESTCONF users to a
preconfigured subset of all available NETCONF or RESTCONF protoco
operations and content.

There are a nunber of data nodes defined in this YANG nodel that are
writable/creatabl e/deletable (i.e., config true, which is the
default). These data nodes nmay be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., edit-config)
to these data nodes w thout proper protection can have a negative

ef fect on network operations.

nrp-link: A malicious client could attenpt to renove a link froma
topol ogy, add a new link. 1In each case, the structure of the

t opol ogy woul d be sabotaged, and this scenario could, for exanple,
result in an NRP topology that is |less than optinal

The entries in the nodes above include the whol e network
configurations corresponding with the NRP, and indirectly create or
nmodi fy the PE or P device configurations. Unexpected changes to
these entries could lead to service disruption and/or network

m sbehavi or

| ANA Consi der ations

Thi s docunent registers a URI in the |ETF XM. registry [ RFC3688].
Following the format in [RFC3688], the followi ng registration is
requested to be nade:

URI: urn:ietf:parans:xm:ns:yang:ietf-nrp
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

URI: urn:ietf:parans:xm:ns:yang:ietf-nrp-device
Regi strant Contact: The | ESG
XM.: N A, the requested URI is an XML nanespace

Thi s docunent requests to register a YANG nodule in the YANG Mdul e
Nanes registry [ RFC7950].
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Name: ietf-nrp

Nanespace: urn:ietf:params:xm:ns:yang:ietf-nrp
Mai nt ai ned by | ANA: N

Prefix: nrp

Ref erence: RFC XXXX

Nane: ietf-nrp-device

Nanespace: urn:ietf:paramnms: xm :ns:yang:ietf-nrp-device
Mai nt ai ned by | ANA: N

Prefix: nrp-dev

Ref erence: RFC XXXX
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Appendi x A, Open issues

\M,

This section lists the non-bl ocking issues raised during the Wrking
G oup adoption process. The issues |listed below need to be fully
resol ved before publication

1.

Rai sed by Tom Petch: Abstract |acks the reference to the NS
framework that defines the NRP.

Rai sed by Adrain Farrel: 1) Avoid limting | P/MPLS technol ogy to
realize NRPs, SR should be in scope; 2) Avoid the "I ETF Network
Slice" | anguage, should use terns as "RFC 9543 Network Slice" and
"RFC 9543 Network Slice Service" 3) It's good to investigate any
scaling issues with the nodel and any inplications on depl oynents
or inplenmentations, just as draft-ietf-teas-nrp-scalability.

Rai sed by Med Boucadair: 1) Normative dependency on i ndividual
drafts, such as |-D. bestbar-teas-yang-topol ogy-filter, suggesting
to add it back when stable 2) The device nodel in the spec is not
a device nodel as it augnents a network nodel. 3) Sone of the
review provided in https://github. com boucadair/|ETF-Drafts-

Revi ews/ bl ob/ nmast er/ 2024/ dr af t - ahuang- net conf - udp-cl i ent - server -
01-revy%20Med. pdf
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4. Raised by Lius Contreras: 1) Carify the NRP nodel usage in NSC
network controllers, and devices; 2) Renane Section 3.1.1 title
to bandwi dth reservation; 3) Add the references of "NRP capable
node"; 4) In Section 3.1.3, better to clarify single PHB or
mul tiple PHB per NRP and Wether the PHB nanagenent scope is in
the NSC or network controller; 5) Section 3.1 adds description of
NRP policy nodes (b) and (c).

5. Raised by Xuesong: 1) Carify the considerations for defining the
NRP policy; 2) Distinguish NRP nbdel operation and NRP node
(CP,DP, and hybrid); 3) darify the relationship and design
consi deration of NRPs network and devi ce nodel s.

6. Raised by Italo: 1) darify the nodels are technol ogy-agnostic
NRPs nodel or | P technol ogy-specific NRPs nodel; 2) Updates the
abstract/introduction to clarify that this nodel applies on
devi ces and on controllers.

Appendi x B. An Exanpl e

\M,

This section contains an exanmple of an instance data tree in JSON
encodi ng [ RFC7951]. The exanple below instantiates an NRP for the
topol ogy that is depicted in the followi ng diagram There are three
nodes, D1, D2, and D3. D1 has three termination points, 1-0-1,
1-2-1, and 1-3-1. D2 has three termination points as well, 2-1-1,
2-0-1, and 2-3-1. D3 has two term nation points, 3-1-1 and 3-2-1

In addition there are six |links, tw between each pair of nodes with
one going in each direction
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Figure 10: An NRP Instance Exanpl e

An corresponding | GP congruent NRP instance data tree is depicted
bel ow
—————————————— "\’ line wapping per RFC 8792
"ietf-network: networks": {
"ietf-nrp:nrp-policies":

"nrp-policy": [
{

{

"name": "NRP1",
"nrp-id": "exanple: nrp-exanpl el”,
"nmode": "ietf-nrp:hybrid-plane-partition",
"resource-reservation": {

"bw val ue": "10000"
},
"selector-id": {
"ipve": {

"i pv6- hbh-eh:":
}

"100"

}

July 2025

"t opol ogy":

Wi, et al

1hb-profi|e:": "Hi gh",
{
"igp-congruent": {
"mul ti-topol ogy-id":
} i)

" 2u

Expires 22 January 2026
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"select": {
"t opol ogy-group": [
{

"group-id": "access-group",
"base-topol ogy-ref": {
"network-ref": "native-topol ogy"
"link": [
"l'ink-ref": "exanple: D1, exanple: 1-2-1,\
exanpl e: D2, exanpl e: 2-1-1"
H
{
"l'ink-ref": "exanple: D2, exanpl e: 2-1-1,\
exanpl e: D1, exanpl e: 1- 2-1"
H
{
"link-ref": "exanpl e: D1, exanpl e: 1-3-1,\
exanpl e: D3, exanpl e: 3-1-1"
b
{
"l'ink-ref": "exanpl e: D3, exanpl e: 3-1-1,\
exanpl e: D1, exanpl e: 1- 3-1"
H
{
"l'ink-ref": "exanple: D2, exanpl e: 2-3-1,\
exanpl e: D3, exanpl e: 3-2-1"
H
{
"l'ink-ref": "exanpl e: D3, exanpl e: 3-2-1,\
exanpl e: D2, exanpl e: 2- 3-1"
}
I,
"l'ink-partition-type": "virtual -sub-interface-\
partition”

Figure 11: Instance data tree
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In addition, an exanple of an NRP that supports the control
partition node is shown in the follow ng figure.

"ietf-network: networks": {
"ietf-nrp:nrp-policies": {
"nrp-policy": [
{

"name": "NRP2",
"nrp-id": "exanple: nrp-exanpl e2",
"nmode": "control -plane-partition”,
"resource-reservation": {

"bw val ue": "10000"
}

"phb-profile:": "EF",
"topol ogy": {
"filters": {
"filter": [
"filter-ref": "te-topology-filterl"
}
]
}
}

Appendi x C. NRPs YANG Modul e Tree

Figure 12 shows the full tree diagram of the NRPs YANG nodel
in nodule "ietf-nrp.yang".

nmodul e: ietf-nrp

\M,

augnment / nw net wor ks:
+--rw nrp-policies
+--rw qos-profiles
| +--rw phb-profile-identifier* [id]

| +-rwid string

+--rw nrp-policy* [nane]
+--rw name string
+--rw nrp-id? ui nt 32
+--rw node? identityref

+--Tr'W resource-reservation
|  +--rw (max-bwtype)?
| +--: (bw-val ue)

et al. Expires 22 January 2026
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| |  +--rw maxi mrum bandwi dt h? ui nt 64
| +--: (bw per cent age)
| +--rw maxi num bandw dt h- per cent ?
| rt-types: percent age
+--rw selector-id
+--rw i pv4-derived
| +--rw destination-prefix* i net:ipva-prefix
+--rw ipve
| +--rw (selector-type)?
+--: (dedi cat ed)

I
| | +--rwipv6-hbh-eh? ui nt 32
| +--:(srv6-sid-derived)
| | +--rw srv6-sid* srve-types: srv6-sid
| +--:(i pv6-destination-derived)
| +--rw destination-prefix* inet:ipv6-prefix
+--rw npls
+--rw acl -ref* acl -ref
+--rw phb-profile? | eaf r ef

+--rw topol ogy
+--rw i gp-congruent!
| +--rw mnmulti-topol ogy-id? ui nt 32
| +--rw al go-id? ui nt 32
| +--rw sharing? bool ean
+--rw (topol ogy-type)?
+--:(sel ection)
| +--rw sel ect
+--rw topol ogy-group* [group-id]
+--rw group-id string
+--rw base-topol ogy-r ef
| +--rw network-ref?

| -> / nw. net wor ks/ net wor k/ net work-id
+--rw link* [link-ref]
|  +--rw link-ref | eaf r ef

+--rw resource-reservation

|  +--rw (max-bwtype)?

| +--: (bw-val ue)

| |  +--rw maxi mrum bandwi dt h?

| | ui nt 64

| +--: (bw per cent age)

| +--rw maxi mum bandwi dt h- per cent ?
| rt-types: percent age

|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
+- -

+--rw link-partition-type? i dentityref
+--rw phb-profile? | eaf r ef
(filter)

+-rwfilters
+--rwfilter* [filter-ref]
+--rwfilter-ref
| topo-filter-ref
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\M,

+--rw resource-reservation
+--rw (max- bwtype)?
+--: (bwval ue)
|  +--rw maxi mum bandw dt h?

I

|

I

| | ui nt 64

| +--: (bw per cent age)

| +--rw maxi num bandw dt h- per cent ?
| rt-types: percent age
+--rw sel ector-id

+--rw i pvd-derived

| +--rw destination-prefix*
| i net:ipva-prefix
+--rw ipv6

| +--rw (selector-type)?

| +--: (dedi cat ed)

| | +--rwipv6-hbh-eh?

| | ui nt 32

| +--:(srv6-sid-derived)

| | +--rw srv6-sid*

| | srve-types: srve-sid
| +--:(i pv6-destination-derived)
| +--rw destination-prefix*

| i net:ipv6-prefix
+--rw npls

+--rw acl -ref* acl -ref
+--rw phb-profile? | eaf r ef
augrment / nw net wor ks/ nw. net wor k/ nw. net wor k-t ypes:

+--rw nrp!
augnent /nw. net wor ks/ nw. net wor k/ nw. node:
+--ro0 nrp-node-attributes
+--ro selector-id
+--r0 Srve? srv6-types: srv6-sid
augnment / nw net wor ks/ nw. net wor k/ nt : I i nk:
+--ro nrp-link-attributes
+--ro link-partition-type? i dentityref
+--ro bandwi dt h-val ue? ui nt 64
+--ro selector-id
| +--ro srve? srve-types:srv6-sid
+--ro statistics
+--ro status
| +--ro adm n-status
| | +--ro status? i dentityref
| | +--ro last-change? yang: dat e-and-ti ne
| +--ro oper-status
| +--ro status? identityref
| +--ro | ast-change? yang: dat e-and-ti ne
+--1r0 one-way-avail abl e- bandwi dt h? ui nt 64
+--r0 one-way-utilized-bandw dt h? ui nt 64
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+--r0 one-way-m n-del ay? ui nt 32
+--ro0 one-way- max- del ay? ui nt 32
+--ro0 one-way-del ay-variati on? ui nt 32
+--r0 one-way- packet-| oss? deci nal 64

augnent /nw. net wor ks/ nw. net wor k/ nw. node:
+--rw nrps-node-attributes
+--ro nrp* [nrp-id]
+--ro nrp-id ui nt 32
+--ro0 nrp-node-attributes
+--ro selector-id
+--r0 srve? srve-types:srv6-sid
augnment / nw. net wor ks/ nw. net wor k/ nt: I i nk:
+--ro nrps-link-attributes
+--ro nrp* [nrp-id]

+--ro nrp-id ui nt 32

+--ro nrp-link-attributes
+--ro link-partition-type? i dentityref
+--ro0 bandwi dt h-val ue? ui nt 64

+--ro selector-id
| +--ro srve? srve-types: srve-sid
+--ro statistics
+--ro status
| +--ro adm n-status
| | +--ro status? i dentityref
| | +--ro last-change? yang: dat e-and-ti ne
| +--ro oper-status
| +--ro status? identityref
| +--ro | ast-change? yang: dat e-and-ti ne
+--1r0 one-way-avail abl e- bandwi dt h? ui nt 64

+--r0 one-way-utilized-bandw dt h? ui nt 64

+--r0 one-way-m n-del ay? ui nt 32

+--r0 one-way- max- del ay? ui nt 32

+--ro0 one-way-del ay-variati on? ui nt 32

+--r0 one-way- packet-| oss? deci nal 64
Fi gure 12

Appendi x D. NRPs Device YANG Modul e Tree

Figure 13 shows the full tree diagram of the NRPs device YANG nodel
defined in nodule "ietf-nrp-device.yang"

modul e: i etf-nrp-device
+--rw nrp-policies
+--rw qos-profiles
| +--rw phb-profile-identifier* [id]
| +-rwid string
+--rw nrp-policy* [nane]
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+--rw name string
+--rw nrp-id? ui nt 32

+--T'W resource-reservation
|  +--rw (max-bwtype)?

+-

+-

- (bwval ue)
+--rw maxi num bandwi dt h? ui nt 64
- (bw percent age)
+--rw maxi num bandw dt h- per cent ?
rt-types: percent age

--rw selector-id

| +--rwipvd-derived

| | +--rw destination-prefix* i net:ipva-prefix

| +--rwipve

| | +--rw (selector-type)?

| +--: (dedi cat ed)

| | +--rwipv6-hbh-eh? ui nt 32

| +--:(srv6-sid-derived)

| ] | +--rw srv6-sid* srve-types: srv6-sid
| ] +--: (i pv6-destination-derived)

| +--rw destination-prefix* inet:ipv6-prefix
|  +--rw npls

|  +--rwacl-ref* acl -ref

+--rw phb-profile? | eaf r ef

+--rw i gp-congruent!
| +--rw multi-topol ogy-id? ui nt 32
| +--rw algo-id? ui nt 32
| +--rw sharing? bool ean
+--rwinterfaces

+--rwinterface* [interface]

+-
+-

I
I
I
I
I
+-
I
I
I
I
I
I
I
I
I
I

-rwinterface if:interface-ref
-rw resource-reservation
+--rw (max- bwtype)?
+--: (bwval ue)
|  +--rw maxi mum bandw dt h? ui nt 64
+--: (bw per cent age)
+--rw maxi num bandw dt h- per cent ?
rt-types: percent age
-rw selector-id
+--rw ipv4-derived
| +--rw destination-prefix* inet:ipvé4-prefix
+--rw ipve
| +--rw (selector-type)?
| +--: (dedi cat ed)
| | +--rwipv6-hbh-eh? ui nt 32
| +--:(srv6-sid-derived)
| | +--rw srv6-sid*
| | srve-types:srv6-sid
| +--: (i pv6-destination-derived)
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| +--rw destination-prefix*

I
| i net:
|  +--rw npls
| +--rwacl-ref*
+--rw phb-profile?
Fi gure 13

Aut hors’ Addr esses

\M,

Bo Wi

Huawei Technol ogi es

101 Software Avenue, Yuhua District
Nanj i ng

Ji angsu, 210012

Chi na

Emai | : | ana. wubo@uawei . com

Dhruv Dhody

Huawei Technol ogi es

Di vyashree Techno Park
Bangal ore 560066

Kar nat aka
I ndi a
Emai | : dhruv.ietf@mail.com

Vi shnu Pavan Beer am
Juni per Net wor ks

Emai | : vbeeram@ uni per. net
Tar ek Saad

Cisco Systens

Enmai | : tsaad. net @nuail.com

Shaof u Peng
ZTE Corporation
Enmai | : peng. shaof u@te.comcn

et al. Expi res 22 Januar

i pv6-prefix

acl -ref
| eaf r ef
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