TEAS Wor ki ng G oup D. Dhody

I nternet-Draft Huawei
I nt ended status: Standards Track B. Wi
Expires: 15 April 2026 Huawei Technol ogi es

12 Cctober 2025

| ETF Network Slice Service Mappi ng YANG Model
draft-dhody-teas-ietf-network-slice-mappi ng-07

Abst ract

Thi s docunent provides a YANG data nodel to map | ETF network slice
service to Traffic Engineering (TE) nodels (e.g., the Virtual Network
(VN) nodel or the TE Tunnel, etc). It also supports mapping to the
VPN Net wor k nodel s and Network Resource Partition (NRP) nodels.

These nodels are referred to as the | ETF network slice service

mappi ng nodel and are applicable generically for the seam ess control
and managenment of the | ETF network slice service with underlying TH
VPN support.

The nodels are principally used for nonitoring and di agnostics of the
managenment systens to show how the | ETF network slice service
requests are mapped onto underlying network resources and TE/ VPN
nodel s.

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 documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents 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 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 15 April 2026.

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

Data nodels are a representation of objects that can be configured or
monitored within a system Wthin the I ETF, YANG [ RFC7950] is the

| anguage of choice for docunenting data nodels, and YANG nodel s have
been produced to allow the configuration or nodeling of a variety of

net wor k devi ces, protocol instances, and network services.

The YANG nodel discussed in this docunent augnents the | ETF Network
Slice Service YANG nodel [RFC9543], which is used to operate |ETF
Network Slices during the | ETF Network Slice instantiation. This
provides a way to map | ETF network slice service to Traffic

Engi neering (TE) nodels (e.g., the Virtual Network (VN) nodel or the
TE Tunnel, etc). Alternatively, it also supports mapping to the VPN
Net wor k nodel s and Network Resource Partition (NRP) nodels.

The nodel supports:
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* A mapping of the I ETF Network Slice with the Network Resource
Partition (NRP). As per [RFC9543], NRP is a collection of
resources (bufferage, queuing, scheduling, etc.) in the underlay
network. The NRP YANG nodel is specified in
[I-D.ietf-teas-nrp-yang]. The |IETF Network Slice can be napped to
the NRP directly.

* A mapping of the I ETF Network Slice with the VPN network nodel s -
LxNM  Thi s mappi ng can be popul ated at the tine of |ETF network
service realization. This mapping information is internal and
used for nonitoring and di agnostics purposes such as tel enetry,
aut o-scal ing, and cl osed-l1oop autormation. Note that the LxNM may
further map to other TE resources as specified in
[I-D.ietf-teas-te-service-mappi ng-yang]. Optionally, a mapping to
the NRP can al so be popul at ed.

* A mapping of the IETF Network Slice with the underlying TE
resources directly. The TE resources could be in a formof WN
set of TE tunnels, TE abstract topology, etc. This mapping can be
popul ated by the network at the time of realization of the | ETF
network slice service. It is also possible to configure the
mappi ng provided one is aware of NRP/VN tunnels. This nmapping
nmode is used only when there is an awareness of VN or TE by the
consumer of the nodel. Oherwise, this mapping information is
internal and used for nonitoring and di agnostics purposes such as
telemetry, auto-scaling, and cl osed-1oop automation

* Possibility to request the creation of a new VN Tunnel to be bound
to | ETF network slice

* Indication to share the VN Tunnel sharing (with or w thout
modi fi cation) for the I ETF network slice.

* Support for configuration of underlying TE properties (as opposed
to existing VN or tunnels).

Note: The RFC Editor will replace XXXX with the number assigned to
the RFC once this draft becones an RFC

2. Conventions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in all
capitals, as shown here
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2.1. Tree Diagrans

A simplified graphical representation of the data nodel is used in
this docunment. The neaning of the synbols in these diagrans is
defined in [ RFC8340].

2.2. Prefixes in Data Node Nanes

In this docunment, nanmes of data nodes and other data mnpdel objects
are often used without a prefix, as long as it is clear fromthe
context in which the YANG nodul e each nane is defined. O herwi se,
nanes are prefixed using the standard prefix associated with the
correspondi ng YANG nodul e, as shown in Table 1.

[ ety pp————_—_ g —p—_—_————_——————————————————(—————————
| Prefix | YANG | Ref erence |
| |  rmodule | |
| nw | ietf- | [ RFC8345] |
| | network |

Fomm oo TS oo e m e e e e e e e e e e e e e e e e e e e e e e e +
| tsnt | Tetf-te- | [I-D.ietf-teas-te-service-mappi ng-yang] |
| | service- | |
I | mapping- | I
I | types | I
Fomm e - o - Fomm oo - et +
| I'3vpn- | ietf- | [ RFC9182] |
| ntw | 13vpn- | |
I | ntw | I
T S o m m e e e e e e e e e e e e e e e e e em e eaao o +
| 12vpn- | ietf- | [ RFCO291] |
| ntw | I2vpn- | |
| [ ntw | |
S SRR TS oo e e e e e e e e e e e e e e e e e e e e oo +
| ietf- | ietf- | [I-Dietf-teas-ietf-network-slice-nbi-yang] |
| ns | network- | |
| | slice | |
Fomm e - o - Fomm oo - et +
| nrp | ietf-nrp | [1-D.ietf-teas-nrp-yang] |
S SRR TS oo e e e e e e e e e e e e e e e e e e e e oo +

2.3. Ref erences in the Model

The foll owi ng additional docunments are referenced in the nodel
defined in this docunment -
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3.

| Document | Reference

[} i ——_———————————————————— Ll —p—p—(—_—r
| Framework for | ETF Network Slices | [RFC9543] |
O S +

Table 2

Model Design

The YANG nodel specified in this docunent augnents the | ETF network
slice service YANG nodel [I-D.ietf-teas-ietf-network-slice-nbi-yang].

Currently, the foll owi ng mappi ng are supported:

*

L3NM The L3 network nodel (L3NM describes a L3VPN Service in the
Service Provider Network. It contains information on the Service
Provi der network and night include allocated resources. It can be
used by network controllers to nmanage and control the L3VPN
Service configuration in the Service Provider network. This node
maps an | ETF network slice to a L3VPN ID.

L2NM The L2 network nodel (L2NM describes a L2VPN Service in the
Service Provider Network. It contains information on the Service
Provi der network and night include allocated resources. It can be
used by network controllers to manage and control the L2VPN
Service configuration in the Service Provider network. This node
maps an | ETF network slice to a L2VPN I D.

TE: The TE mapping is specified in
[I-D.ietf-teas-te-service-nmappi ng-yang]. The mapping can be done
to the follow ng TE resources:

- Virtual Networks (VN) [ RFC8453]
- TE-Tunnel s
- TE- Topol ogy

NRP: [ RFC9543] defines | ETF network slice services that provide
connectivity coupled with network resources conmitnment between a
nunber of endpoints over a shared network infrastructure and, for
scalability concerns, defines NRP to host one or a group of
network slice services according to characteristics including SLOs
and SLEs. Along with mapping to VPN, this nodel maps an | ETF
network slice to an NRP ID.
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Attachnment Circuits (ACs) are defined in [RFCO835] as the | ogical
constructs that connect customer edges (CEs) to provider edges (PEs)
and carry customer traffic into a RFC 9543 Network Slice Service.

The YANG nodel in [I-D.ietf-teas-ietf-network-slice-nbi-yang] already
i ncludes a mapping to AC.

3.1. Open Questions

The foll owi ng open questions need to be addressed in a future
revision:

* |s there a need/use-case to map the | ETF Network slice Connection
Group and/ or Connectivity Construct as well?

* |s there a need/use-case to map | ETF Network slice Service
Demar cati on Points (SDPs)?

* |s there a need to indicate "map-type" (new, share) for NRP and
VPNs ?

4, Tree Structure
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nmodul e: ietf-network-slice-nmapping

augnment /ietf-nss:network-slice-services/ietf-nss:slice-service:
+--rw mappi ng!
+--rw ns-mappi ng

+--rw map-to? i dentityref
+--rw (map) ?
+--:(nrp)

| +--rw nrp?
| -> [ nw. net wor ks/ nr p: nrp-policies/nrp-policy/nane
+--: (1 3vpn)

|  +--rw | 3vpn-id? | eaf r ef

| +--rw | 3vpn-nrp?

| -> / nw. net wor ks/ nr p: nrp-policies/nrp-policy/nane
+--:(12vpn)

+--rw | 2vpn-i d? | eaf r ef

|  +--rw | 2vpn-nrp?

-> [/ nw. net wor ks/ nrp: nrp-policies/nrp-policy/nane

+--:(te)
+--rw type? i dentityref
+--rw te-policy
| +--rwpath-affinities-val ues
| | +--rwpath-affinities-value* [usage]
| ]
| +--rw path-affinity-nanes
| | +--rwpath-affinity-nane* [usage]
|
I
I

|

+--rw protection-type? identityref

+--rw availability-type? i dentityref
+--rw (te)?

+--:(vn)

|  +--rwvn*

| -> /vn:virtual -network/vn/id
+--:(te-topo)

| +--rwte-topology-identifier

|

| +--rw abstract-node?

| -> / nw. net wor ks/ net wor k/ node/ node-i d
+- -

:(te-tunnel)
+--rw te-tunnel * te:tunnel -ref
+--rw sr-policy* [headend col or-ref endpoint-ref]
{sr-policy}?
+--rw tenmpl ate-ref? | eaf r ef
{tenpl ate}?

5. YANG Model
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<CODE BEG NS> file "ietf-network-slice-nmappi ng@025-10-13. yang"
modul e i etf-network-slice-mapping {
yang-version 1.1;
namespace
"urn:ietf:parans: xnm:ns:yang:ietf-network-slice-nmapping";
prefix ietf-nsm

import ietf-network {
prefix nw,
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";
}
i mport ietf-network-slice-service {
prefix ietf-nss;
ref erence
"I-D.ietf-teas-ietf-network-slice-nbi-yang: A YANG Dat a
Model for the | ETF Network Slice Service";
}
import ietf-te-service-nmapping-types {
prefix tsnt
ref erence
"I-D.ietf-teas-te-service-nmappi ng-yang: Traffic Engineering
(TE) and Service Mappi ng YANG Data Mdel ";

inmport ietf-13vpn-ntw {
prefix | 3vpn-ntw;
reference
"RFC 9182: A YANG Network Data Mddel for Layer 3 VPNs";
}
inmport ietf-12vpn-ntw {
prefix I 2vpn-ntw,
reference
"RFC 9291: A Layer 2 VPN Network YANG Mbdel ";
}
inmport ietf-nrp {
prefix nrp;
reference
"I-D.ietf-teas-nrp-yang: A YANG Data Mddel 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: <nmailto:teas@etf.org>
Editor: Dhruv Dhody <dhruv.ietf@mail.conp
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Bo Wi <l ana. wubo@uawei . conms";
description
"This nodul e contains a YANG nodule to map the | ETF Network
Slice with Traffic Engineering (TE) or VPN Network nodels.

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

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

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

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

This version of this YANG nodule is part of RFC XXXX; see the
RFC itself for full legal notices.";

revision 2025-10-13 {
description
"initial version.";
ref erence
"RFC XXXX: | ETF Network Slice Service Mappi ng YANG Model ;

}

identity map-to {
description
"Base identity fromwhich specific nap-to are derived.";

}

identity map-to-nrp {
base map-to;
description
“Map to Network Resource Partition (NRP)";
}

identity map-to-vpn {
base map-to;
description
“Map to VPN';
}

identity map-to-I3vpn {
base map-to-vpn
description
"Map to L3VPN';
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identity map-to-I2vpn {
base map-to-vpn;
description
"Map to L2VPN';

}

identity map-to-I1vpn {
base map-to-vpn;
description
"Map to L1IVPN';

}

identity map-to-te {
base map-to;
description
"Map to TE directly"”;

}

groupi ng ns-mappi ng {
description
"Mappi ng between | ETF network slice and Network
Resource Partition (NRP)/VPN TE";
cont ai ner ns-nmappi ng {
description
"The contai ner for the mapping";
| eaf map-to {
type identityref {
base map-to;
}
description
"Mapping to NRP/ VPN TE";

choi ce map {
description
"Mappi ng to NRP/ VPN TE";
case nrp {
leaf nrp {
type leafref {
pat h "/ nw networ ks/ nrp: nrp-policies”
+ "/ nrp:nrp-policy/nrp: nane";
}
description
"A reference to NRP nane";
ref erence
"I-D.ietf-teas-nrp-yang: A YANG Data Mdel for
Net wor k Resource Partitions (NRPs)";
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case | 3vpn {
| eaf |3vpn-id {
type leafref {
path "/I|3vpn-ntw | 3vpn-ntw'
+ "/l 3vpn-ntw vpn-services"
+ "/13vpn-ntw vpn-service"
+ "/13vpn-ntw vpn-id";
}
description
"Areference to VPN I D';

}
| eaf | 3vpn-nrp {
type leafref {
pat h "/ nw networ ks/ nrp: nrp-policies"”
+ "/ nrp:nrp-policy/nrp: nane”;
}
description
"An optional reference to NRP nane";
ref erence
"RFC9543: Fr amewor k
for 1ETF Network Slices";
}

description
"Mapping to L3NM';
ref erence
"RFC9182: A YANG Network Data Model for
Layer 3 VPNs";

case | 2vpn {
| eaf |2vpn-id {
type leafref {
path "/12vpn-ntw | 2vpn- nt w'
+ "/l 2vpn-ntw vpn-servi ces"
+ "/l 2vpn-ntw vpn-service"
+ "/l 2vpn-ntw vpn-id";
}
description
"A reference to VPN I D';

| eaf |2vpn-nrp {
type leafref {
pat h "/ nw. networ ks/ nrp: nrp-policies"
+ "/nrp:nrp-policy/nrp:name";
}

description

"An optional reference to NRP"';
reference

"RFC9543: Fr amewor k

Expires 15 April 2026 [ Page
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for IETF Network Slices";
}
description
"Mapping to L2NM';
ref erence
"RFC 9291: A Layer 2 VPN Network YANG Model ";

case te {

uses tsnt:te-mapping;

description
"Mapping to TE directly";

reference
"I-D.ietf-teas-te-service-mappi ng-yang:
Traffic Engineering (TE) and Service

Mappi ng YANG Model *;

}
}
}

augrment "/ietf-nss:network-slice-services/ietf-nss:slice-service" {
description
"I ETF Network Slice augnented to include the mapping
information to the network slice realization";
cont ai ner mappi ng {
presence "I ndi cates Mapping information”;
description
"Contai ner to augnent | ETF network slice to
include NRP / VPN / TE nappi ngs";
uses ns-mappi ng;
}
}
}

<CODE ENDS>
6. Security Considerations

The "ietf-network-slice-mappi ng" YANG nodul e defines a data node

that is designed to be accessed via YANG based nmanagenent protocols,
such as NETCONF [ RFC6241] and RESTCONF [ RFCB8040]. These YANG based
managenent protocols (1) have to use a secure transport |ayer (e.qg.
SSH [ RFC4252], TLS [RFCB446], and QU C [ RFC9000]) and (2) have to use
mut ual aut henti cati on.

Dhody & Wi Expires 15 April 2026 [ Page 12]



I nternet-Draft Sl i ce- Mappi ng Cct ober 2025

The Network Configuration Access Control Mdel (NACM [RFC8341]
provi des the means to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in this YANG nodule that are
witable/creatable/deletable (i.e., "config true", which is the
default). Al witable data nodes are likely to be sensitive or

vul nerabl e in sone network environnents. Wite operations (e.g.,
edit-config) and del ete operations to these data nodes w thout proper
protection or authentication can have a negative effect on network
operations. The follow ng subtrees and data nodes have particul ar
sensitivities/vulnerabilities:

* [ietf-nss:network-slice-services/ietf-nss:slice-service/ mpping/
ns- mappi ng/ - can configure Network Slice Service mapping.

There are no particularly sensitive readabl e data nodes.
There are no particularly sensitive RPC or action operations.

Thi s YANG nodul e uses groupings from ot her YANG nodul es that define
nodes that nmay be considered sensitive or vulnerable in network
environments. Refer to the Security Considerations of
[I-D.ietf-teas-te-service-nmapping-yang] for information as to which
nodes may be considered sensitive or vulnerable in network

envi ronment s.

7. |1 ANA Consi derations

I ANA is requested to nake the following allocation for the URIs in
the "ns" subregistry within the "I ETF XM. Regi stry" [ RFC3688]:

URI: urn:ietf:parans:xm:ns:yang:ietf-network-slice-napping
Regi strant Contact: The | ESG
XM: N A the requested URI is an XM. nanespace

I ANA is requested to nake the follow ng allocation for the YANG
nmodul e in the "YANG Modul e Nanes" registry [ RFC6020]:

nane: i etf-network-slice-mapping

nanespace: urn:ietf:params: xm :ns:yang:ietf-network-slice-mapping
prefix: ietf-nsm

ref erence: RFC XXXX
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