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Abst ract

Thi s docunent provides a YANG Layer 1 Connectivity Service Mdel
(L1CSM .

This nodel can be utilized by a custoner network controller to
initiate a connectivity service request as well as to retrieve
service states for a Layer 1 network controller conmmunicating with
its custonmer network controller. This YANG nodel is in conpliance of
Net wor k Management Datastore Architecture (NVDA).

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 docunments of the Internet Engineering
Task Force (IETF). 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 docunments 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 14 Cctober 2024.

Copyright Notice

Copyright (c) 2024 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
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

Thi s docunent provides a YANG Layer 1 (L1) Connectivity Service Mdel
(L1CSM which can be classified as Network Service YANG nodul e per

[ RFC8199]. This nodel can be utilized by a custoner network
controller to initiate a connectivity service request as well as to
retrieve service states for a Layer 1 network controller

comruni cating with its customer network controller via a NETCONF

[ RFC8341] or a RESTCONF [ RFC8040] interface.

[ RFC4847] provides a framework and service |evel requirenents for
Layer 1 Virtual Private Networks (L1VPNs). It classifies the

provi sion of L1VPN services into three service nodels (not to be
confused wi th YANG nodel s): the managenent - based servi ce nodel, the
si gnal i ng-based service nodel (Basic Mde), and the signaling and
routing service nodel (Enhanced Mode).
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I n the managenent - based servi ce nodel, custoner managenent systens
and provi der managenent systenms comuni cate with each other.

Cust omer nmanagenent systens access provi der management systens to
request Layer 1 connection setup/deletion between a pair of CEs.

Cust omer managenent systens nay obtain additional information, such
as resource availability information and nmonitoring information, from
provi der managenent systens. There is no control message exchange
between a CE and PE.

In the signaling-based service nodel (Basic Mdel), the CE-PE
interface’s functional repertoire is limted to path setup signaling
only. In the signaling and routing service nodel (Enhanced Mde),
the CE-PE interface provides the signaling capabilities as in the
Basi ¢ Mode, plus permits limted exchange of information between the
control planes of the provider and the customer to hel p such
functions as discovery of customer network routing information (i.e.,
reachability or TE information in renbte custoner sites), or
paraneters of the part of the provider’s network dedicated to the
cust oner.

The primary focus of this docunent is to describe the L1CSM YANG
nodel that is used for the instantiation of point-to-point L1
connectivity services, which provide Layer 1 connectivity between two
or more custoner sites where the custoner has some control over the
establ i shment and type of the connectivity. The L1CSM specified in
this document is generic, and provides support for the three
different service nodels defined in [ RFC4847].

The YANG data nodel defined in Section 3 is consistent with the
Service Attributes defined in [ MEF63], with the exception of the
Service Level Specification Service Attributes which are outside the
scope of this docunent.
Thi s YANG nodel is NVDA-conpliant.

1.1. Depl oynent Scenari os
Figure 1 depicts a depl oynment scenario of the L1CSM SDN control - based

service nodel for an external custoner instantiating L1 point-to-
poi nt connectivity to the provider
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| Custoner |
| Service |
| Orchestrator|

I I
I I
| | Network | |
I I SDN I I
| | Controller| |
| | / NVB/ EMS | |
I I
I I

| <- Provi der network->|

Cust omer Cust omer
Interface Interface

Figure 1: L1CSM SDN Control | er/ EMS/ NV5- Based Servi ce Model :
Ext ernal Cust omer

Wth this scenario, the custoner service orchestrator interfaces with
the network software-defined networking (SDN) controller of the

provi der using a Custonmer Service Mdel as defined in [RFC8309]. It
is worth noting that in some scenarios, there can be a Network
Management System (NVB) or El ement Managenment System (EMS) perform ng
the role of the SDN Controller.

Fi gure 2 depicts anot her depl oynent scenario for internal custoner
(e.g., higher-layer service nanagenent departments) interfacing the
Layer 1 transport network department. Wth this scenario, a multi-
servi ce backbone is characterized such that each service departnent
of a provider (e.g., L2/3 services) that receives the sane provider’s
L1CSM service provides a different kind of higher-layer service. The
custoner receiving the L1CSM service (i.e., each service departnent)
can offer its own services, whose payl oads can be any |ayer (e.g.,
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IP, OTN). The Layer 1 transport network and each service network

bel ong to the sanme organization, but may be managed separately. The
Service SDN Controller is the control/mnagenent entity owned by

hi gher-1 ayer service departnent (e.g., L2/3 VPN) whereas the Network
SDN Controller is the control/managenent entity responsible for Layer
1 connectivity service. The CEs in Figure 2 are L2/3 devices that
interface with L1 PE devices.

| Service |
|  SDN I
| Controller]
| / EMS/ NVS |
| for L2/3 |

I

I

I I
|  SDN I I
| Controller]| |
| /EMS/ NVB | |
| for L1CSM |
I

I

Provi der Net wor k
For Layer 1

Provi der Network for L2/3

Figure 2: L1CSM SDN Control | er/ EMS/ NV5- Based Servi ce Model
I nternal Custoner
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The benefit is that the same Layer 1 transport network resources are
shared by multiple services. A large capacity backbone network (data
pl ane) can be built econom cally by having the resources shared by
multiple services usually with flexibility to nodify topol ogi es,
whil e separating the control functions for each service departnent.
Thus, each custonmer can select a specific set of features that are
needed to provide their own service [ RFC4847].

1.2. Term nol ogy

Refer to [ RFC4847], [RFC5253] and [ MEF63]for the key terns used in
this docunent.

The following terns are defined in [ RFC7950] and are not redefined

her e:

* client

* server

* augnment

* data nodel
* data node

The following terns are defined in [ RFC6241] and are not redefined
her e:

* configuration data
* state data

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

1.3. Tree Diagram
A simplified graphical representation of the data nodel is used in

Section 3 of this this docunent. The neaning of the synbols in these
diagrans is defined in [ RFC8340].
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1.4. Prefixes in Data Node Nanes

In this docunment, nanmes of data nodes and other data mnpdel objects
are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nodul es. The nodule ietf-layerl-types
specified in [I-D.ietf-ccanp-layerl-types] is inported in this

nmodul e.
S o e e e e oo o e e e e e e e e e +
| Prefix | YANG nodul e | Ref erence |
. RIS TS +
| I'lcsm | ietf-11lcsm | [ RFCXXXX] |
| 11-types | ietf-layerl-types | [RFCYYYY] |
S o e e e o o e e e e e e e e e o +

Table 1. Prefixes and Correspondi ng YANG Modul es

Note: The RFC Editor will replace XXXX with the number assigned to
the RFC once this docunment becomes an RFC. The RFC Editor wll
replace YYYY with the nunber assigned to the RFC once
[I-D.ietf-ccanp-layerl-types] becones an RFC.

1.5. Abbreviations
L1VC Layer 1 Virtual Connection
UNI User Network Interface
PE Provi der Edge
CE Customer Edge

2. L1CSM YANG Mbdel Overview
The L1CSM descri bes the Layer 1 connectivity services follow ng the
convention defined in [ MEF63] which includes the description of User

Network Interface (UNI) access characteristics and L1 virtual
connection (L1VC) service characteristics:
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+--rw | 1-connectivity
+--rw access
|  +--rwunis
| +--rw uni* [uni-id]
| +--rwuni-id string
|
+--rw services
+--rw service* [service-id]
+--rw service-id string

The UNI access characteristics can be specified using either the
definitions in [ MEF63], which are based on the 3-tuple protocol,
codi ng and optical-interface, or the definitions in
[1-D.ietf-ccanp-layerl-types], which are based on the client signals
in [ITUT G 709]:

+--rw (uni -access-type)?

+--: (mef)
| +--rw protocol identityref
| +--rw coding i dentityref
| +--rwoptical-interface i dentityref
+--:(itu)

+--rw client-signal i dentityref

The L1VC service characteristics are described by references to a
list of L1VC end points. For point-to-point connections, only two
end points are all owed.

+--rw endpoi nt* [endpoint-id]
+--rw endpoint-id string
+--rw uni -> /| 1l-connectivity/access/unis/uni/uni-id

3. L1CSM YANG Model (Tree Structure)
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modul e: ietf-1lcsm

4.

+--rw | 1-connectivity
+--rw access
| +--rwunis
+--rw uni* [uni-id]

I

| +--rwuni-id string

| +--rw (uni -access-type)?

I +-- o (mef)

| | +--rw protocol i dentityref
| | +--rw coding identityref
| | +--rwoptical-interface i dentityref
| +--:(itu)

| +--rw client-signal i dentityref

+--rw services
+--rw service* [service-id]
+--rw service-id string
+--rw endpoi nts
+--rw endpoi nt* [endpoint-id]
+--rw endpoint-id string
+--rw uni

2024

-> /Il 1-connectivity/access/unis/uni/uni-id

L1CSM YANG Code

<CODE BEG NS>
file "ietf-11csm@023-02-01. yang"
modul e ietf-11lcsm{

Lee,

yang-version 1.1;
namespace "urn:ietf:paranms: xm:ns:yang:ietf-I1csni';
prefix "l lcsni;

inmport ietf-layerl-types {
prefix "l 1-types";
ref erence
"RFCYYYY: A YANG Data Mdel for Layer 1 Types";
}
/1l Note: The RFC Editor will replace XXXX/ YYYY with the nunber
/1 assigned to the RFCs once this draft beconmes an RFC

organi zati on
"I nternet Engineering Task Force (| ETF) CCAMP WG';

cont act
"WG Web: <https://datatracker.ietf.org/wy/ ccanp/>
WG List: <mmilto:ccanp@etf.org>
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Lee,

Editor: Young Lee
<mai | t 0: youngl ee. t x@mai | . conP

Editor: KwangKoog Lee
<mai | t 0: kwangkoog. | ee@t . conp

Editor: Haom an Zheng
<mai | t 0: zhenghaom an@uawei . conr

Editor: GOscar CGonzal ez de Dios
<mai | t 0: oscar. gonzal ezdedi os@ el ef oni ca. conp

Editor: Daniele Ceccarell
<mailto:daniele.ietf@mail.com";

description

"This nodul e describes L1 connectivity service based on MEF 63:
Subscri ber Layer 1 Service Attribute Technical Specification
Refer to MEF 63 for all ternms and the original references
used i n the nodul e.

Copyright (c) 2023 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

Redi stri bution and use in source and binary forms, with or

wi t hout nodification, is permtted 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; see
the RFC itself for full legal notices.";

revision "2023-02-01" {

description
"Initial revision.";
ref erence
"RFC XXXX: A Yang Data Model for L1 Connectivity Service Mde
(L1CSM ";

* (¥ oupi ngs
*/

groupi ng protocol -codi ng-optical-interface {

description
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"The 3-tuple <p,c, 0> where p:protocol type;
c:coding function; o:optical interface function

Val id conbi nations are defined in Tables 4, 5, 6 and 7
of MEF 63.";

ref erence
"MEF63: Subscriber Layer 1 Service Attributes"”;

| eaf protocol {
type identityref {
base | 1-types: protocol

mandat ory true;
description
"The protocol being used at the UNI.";

| eaf coding {
type identityref {
base | 1-types: codi ng-func;
}

mandat ory true;
description
"The coding function being used at the UNI.";
}

| eaf optical-interface {
type identityref {
base | 1-types: optical -interface-func;
}

mandat ory true;
description

}

"The optical interface function being used at the UNI.";

}

groupi ng subscri ber-11vc-endpoint-attributes {
description
"Subscri ber Layer 1 connection endpoint attributes”;
ref erence
"MEF63: Subscriber Layer 1 Service Attributes”;

cont ai ner endpoints {

description
"The container for the list of the subscriber L1VC end
poi nts";

list endpoint {
key "endpoint-id";
m n-el enents 2;
max- el enents 2;
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description
"The list of the two of the subscriber L1VC end points";
| eaf endpoint-id {
type string;
mandat ory true;
description
"The subscriber L1VC end point ID';

| eaf uni {
type leafref {
path "/l 1-connectivity/access/unis/uni/uni-id";

mandat ory true;
description
"The UNI supporting the subscriber L1VC end point";
}
}
}
}

/*
* Data nodes
*/

contai ner |1-connectivity {
description
"Serves as a top-level container for a list of Layer 1
connection services (l1lcs)";
contai ner access {
description
"UNI configurations for access networks";
contai ner unis {
description
"The list of UNIs to be configured”;
list uni {
key "uni-id";
description
"UNl identifier";
| eaf uni-id {
type string;
description "The UNI ID of UNI Service Attributes”;
}
choi ce uni -access-type {
description
"The UNI access type can be specified either by the
protocol, coding function and optical interface
function, defined in MEF, or by the client-signal,
defined in ITUT.";
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case mef {
uses protocol -codi ng-optical -interface;

case itu {
| eaf client-signal {
type identityref {
base | 1-types: client-signal

mandat ory true;
description
"The client signal being used at the UNI";
reference
"ITUT G709 v6.0 (06/2020): Interfaces for the
Optical Transport Network (OTN)"

cont ai ner services {
description
"L1VC services";
list service {
key "service-id";
description
"A unique identifier of a subscriber L1VC service";
| eaf service-id {
type string;
description
"A unique service identifier for subscriber L1VC ";
}

uses subscriber-11vc-endpoint-attributes;
} //end of service |ist
} //end of service container
} //service top container

}
<CODE ENDS>
5. Security Considerations

The YANG nodul e specified in this docunent defines a schena for data
that 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 mandatory-to-inpl ement secure
transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HTTPS, and the mandatory-to-inpl enent secure transport is TLS

[ RFC8446] .
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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). These data nodes may 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 negatively affect
net wor k operations and services. Nodes in this YANG nodul e are
susceptible to intentional (malicious) and unintentiona
(misconfiguration) configuration, adversely affecting the connection
The foll owi ng data nodes and their entire subtrees are considered
sensitive

UNI :

- uni-id
Servi ce:

- service-id
- endpoint-id

The 1 Ds above identify a connection between the subscriber and
service provider; they will be unique and may contain sensitive

i nformati on such as custoner information, service type, port

i nformati on, and |ocation. They nust also be correctly configured to
ensure the Subscriber and Service Provider connection is established.
The security considerations spelled out in the YANG 1.1 specification
[ RFC7950] apply for this docunent as well.

6. | ANA Consi derations

Thi s docunent registers the following URIs in the "ns
within the "I ETF XM. Regi stry" [RFC3688] as foll ows:

subregistry

URI: urn:ietf:parans:xn:ns:yang:ietf-12lcsm
Regi strant Contact: The | ESG
XM: N A the requested URI is an XM. nanmespace

Thi s docunent registers followi ng YANG nodul es in the YANG Mdul e
Nanes registry [ RFC6020].
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name: ietf-11csm
nanespace: urn:ietf:params:xm:ns:yang:ietf-l1csm
prefix: I 1csm
r ef erence: RFC XXXX
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This section provides a JSON exanpl e of the YANG nodul e described in
Section 4. This exanple configures one L1VC service with two UNI's
that describe the connection endpoints.
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"ietf-1lcsml1-connectivity": {

"access": {
“unis": {
“uni "o [
{
"uni-id": "MIL-HQ Node3- Sl ot 2- Port 1",
"protocol": "ietf-layerl-types: Ethernet",
"coding": "ietf-layerl-types: ETH 10GR’",
"optical -interface": "ietf-layerl-types: LR PMVMD 10G'
H
{
"uni-id": "MIL-STL- Node5- Sl ot 4- Port 3",
"protocol": "ietf-layerl-types: Ethernet",
"coding": "ietf-layerl-types: ETH 10GR’",
"optical -interface": "ietf-|ayerl-types: ER-PMD- 10G'
}
]
}
},

"services": {
"service": |

{
"service-id": "Sub-L1VC 1867-LT- MEGAVART",
"endpoi nts": {
"endpoint": [
{
"endpoint-id": "MIL-HQ 1867- MEGANMART",
"uni": "MIL- HQ Node3- Sl ot 2- Port 1"
%,
"endpoint-id": "MIL-STL_1867- MEGAMART",
"uni": "MIL- STL- Node5- S| ot 4- Port 3"
}
]
}
}
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