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1. Introduction

Thi s docunent provides a YANG data nodel for L1VPN Connectivity
Service Mdel (L1CSM. The intent of this docunment is to provide a
transport service nodel exploiting Yang data nodel, which can be
utilized by a client network controller to initiate a service
request connectivity request as well as retrieving service states
toward a transport network controller comunicating with the client
controller via a Netconf/Restconf interface.

[ RFCA847] provides a framework and service |level requirenents for

Layer 1 Virtual Private Networks (L1VPNs). It classifies service
nodel s as nanagenent - based service nodel, signaling-based service

Fi occol a, et al. Expires April 27, 2018 [ Page 2]



Internet-Draft L1CSM YANG Mbdel Cct ober 2017

nmodel (Basic Mode) and signaling and routing service nodel (Enhanced
Mode) .

I n the managenent - based servi ce nodel, custoner nmanagenent systens
and provi der nmanagenent systems communicate with each other

Cust omer managenent systens access provi der managenent systens to
request |l ayer 1 connection setup/deletion between a pair of CEs.
Cust omer managenent systens nmay obtain additional information, such
as resource availability information and nmonitoring information
from provi der nmanagenent systens. There is no control nessage
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 linmited exchange of information between the
control planes of the provider and the customer to hel p such
functions as discovery of custonmer network routing information
(i.e., reachability or TE information in renote custoner sites), or
paraneters of the part of the provider’s network dedicated to the
cust oner.

The primary focus of this document is to describe L1CS YANG nodel
required for the instantiation of point-to-point L1VPN service. A
L1VPN is a service offered by a core layer 1 network to provide

| ayer 1 connectivity between two or nore custoner sites where the
custoner has some control over the establishnent and type of the

connectivity.

1.1. Deploynent Scenari os
Figure 1 depicts a depl oynent scenario of the L1VPN SDN control -

based service nodel for an external custoner instantiating L1 point-
to- point connectivity to the provider
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Figure 1: L1VPN SDN Control | er/ EMS/ NV5- Based Servi ce Model : External Custoner

Wth this scenario, the custoner service orchestrator interfaces
with the network SDN controller of the provider using Custoner
Service Model as defined in [Service-Yang].

Fi gure 2 depicts another depl oynent scenario for internal custoner
(e.g., higher-layer service nanagenent department(s)) interfacing
the layer 1 transport network departnent. Wth this scenario, a

nmul ti-service backbone is characterized such that each service
departnent of a provider (e.g., L2/3 services) that receives the
sane provider’s L1VPN service provides a different kind of higher-

| ayer service. The custoner receiving the L1VPN service (i.e., each
service departnent) can offer its own services, whose payl oads can
be any |ayer (e.g., ATM IP, TDM. The layer 1 transport network and
each service network bel ong to the sane organi zation, but may be

Fi occol a, et al. Expires April 27, 2018 [ Page 4]



Internet-Draft L1CSM YANG Mbdel Cct ober 2017

managed separately. The Service SDN Controller is the
control / managenent entity owned by hi gher-1layer service departnent
(e.g., L2/3 VPN) whereas the Network SDN Controller is the
control / managenent entity responsible for Layer 1 connectivity
service. The CE's in Figure 2 are L2/3 devices that interface with
L1 PE devi ces.

| Service |
| ~ SDN I
| Controller]|
| / EMS/ NMS |
| for L2/3 |

I I
I I
I I
I I SDN I I
| | Controller]| |
| | / EMS/ NVE | |
[ | for L1VPN [
I I
I I

ER ER ER ER ER

| CE |-------- | PE|----] P |----| PE|------ | CE |
oo+ oo+ oo+ oo+ oo+

Provi der Net wor k
For Layer 1

Provi der Network for L2/3

Figure 2: L1VPN SDN Control | er/ EMS/ NV5- Based Servi ce Model : Internal Customer
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The benefit is that the same |ayer 1 transport network resources are
shared by multiple services. A |large capacity backbone network
(data plane) can be built econonically by having the resources
shared by nultiple services usually with flexibility to nodify
topol ogi es, while separating the control functions for each service
departnent. Thus, each customer can select a specific set of
features that are needed to provide their own service [ RFC4847].

1.2. Term nol ogy

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

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

o client

o configuration data
0 server

0 state data

The following ternms are defined in [ RFC6020] and are not redefined
here:

0 augnent
o dat a nodel
o dat a node

The ternminol ogy for describing YANG data nodels is found in
[ RFC6020] .

1.3. Tree diagram
A sinmplified graphical representation of the data nodel is presented
in Section Xx.
The meani ng of the synbols in these diagrans is as follows:

0 Brackets "[" and "]" enclose list keys.
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0 Curly braces "{" and "}" contain names of optional features that
make t he correspondi ng node conditi onal

0 Abbreviations before data node nanes: "rw' neans configuration
(read-wite), and "ro" state data (read-only).

o Synbols after data node nanmes: "?" means an optional node and "*"
denotes a "list" or "leaf-list".

o Par ent heses encl ose choi ce and case nodes, and case nodes are al so
marked with a colon (":").

o Ellipsis ("...") stands for contents of subtrees that are not
shown.

2. Definitions

TDB
3. L1SM YANG Model (Tree Structure)
modul e: ietf-11csm

+--rw | 1lcs

+--rw access
| +--rwuni-list* [UNI-1D]

[ +--rw UNI-1D string
| +--rw protocol ? i dentityref
| +--rw codi ng? i dentityref
| +--rw optical _interface? i dentityref
+--rw service
+--rw service-list* [subscriber-I1vc-id]
+--rw subscriber-1I1vc-id string
+--rw service-config
+--rw subscriber-11vc-id? string
+--rw subscri ber-1| 1vc- ep-ingress? ->
/11cs/access/uni-list/UN-ID
+--rw subscri ber-| 1vc- ep- egress? ->
/1 1cs/access/uni-list/UNI-1D
+--rw client-protocol ? i dentityref
+-rwtinme-start? yang: dat e-and-ti ne
+--rw time-interval ? i nt 64
+--rw CoS_Nanme? string
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+--rw performance-netric? i dentityref
4. L1SM YANG Code

The YANG code is as foll ows:

<CCDE BEG NS> file "ietf-11lcsm@017-10-27.yang"

nmodul e ietf-11lcsm {
yang-version 1.1;
namespace "urn:ietf:paranms: xnm :ns:yang:ietf-Il1lcsni;
prefix "l lcsnt;

import ietf-yang-types {
prefix "yang";

}

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

cont act
"BEditor: G Fioccolla (giuseppe.fioccola@el econitalia.it)
Editor: K Lee (kwangkoog.|ee@t.com
Editor: Y. Lee (leeyoung@uawei.con
Editor: D. Dhody (dhruv.ietf@mnail.con
Editor: O Gonzal ez de-Di os (oscar.gonzal ezdedi os@ el ef oni ca. con
Editor: D. Ceccarelli (daniele.ceccarelli @ricsson.com"

description
"this nodul e describes Layer 1 connectivity service nodel for
subscri ber Layer 1 Connectivity Services and Attributes”

revision 2017-10-27 {
description
"Initial revision.";
reference "to add the draft nanme";

identity protocol -type {
description
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"base identity fromwhich client protocol
type is derived.";

identity ad gE {
base protocol -type;
description
"G gE protocol type";
}

identity al0G gE WAN {
base protocol -type;
description
"10G gE- WAN protocol type";
}

identity al0G gE LAN {
base protocol -type;
description
"10G gE- LAN protocol type";

}

identity a40G gE {
base protocol -type;
description
"40G gE protocol type";

}

identity al00d gE {
base protocol -type;
description
"100G gE protocol type";

}

identity FC 100 {
base protocol -type;
description
"Fi ber Channel - 100 protocol type";

}

identity FC- 200 {
base protocol -type;
description
"Fi ber Channel - 200 protocol type";
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identity FC 400 {
base protocol -type;
description
"Fi ber Channel - 400 protocol type";

}

identity FC 800 {
base protocol -type;
description
"Fi ber Channel - 800 protocol type";

}

identity FC 1200 {
base protocol -type;
description
"Fi ber Channel - 1200 protocol type";

}

identity FC 1600 {
base protocol -type;
description
"Fi ber Channel - 1600 protocol type";

}

identity FC 3200 {
base protocol -type;
description
"Fi ber Channel - 3200 protocol type";

}

identity STM1 {
base protocol -type;
description
"SDH STM 1 protocol type";

}

identity STM4 {
base protocol -type;
description
"SDH STM 4 protocol type";

}

identity STM 16 {
base protocol -type;
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description
"SDH STM 16 protocol type";

}

identity STM 64 {
base protocol -type;
description
"SDH STM 64 protocol type";

}

identity STM 256 {
base protocol -type;
description
"SDH STM 256 protocol type";

}

identity OC3 {
base protocol -type;
description
"SONET OC-3 protocol type";

}

identity OC 12 {
base protocol -type;
description
"SONET OC-12 protocol type";

}

identity OC-48 {
base protocol -type;
description
"SONET OC-48 protocol type";

}

identity OC- 192 {
base protocol -type;
description
"SONET OC-192 protocol type";

}

identity OC-768 {
base protocol -type;
description
"SONET OC- 768 protocol type";
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identity coding-func {
description

"base identity

derived.";

}

identity al000X- PCS-36 {
base codi ng-func;
description
"PCS cl ause
corresponds to 1000BASE- X"

}

identity alOGW PCS-49-W S-50 {
base codi ng-func;
description
"PCS cl ause
that corresponds to 10GBASE- W (WAN PHY)";

}

identity alOGR- PCS-49 {
base codi ng-func;
description
"PCS cl ause
corresponds to 10GBASE-R (LAN PHY)";

}

identity a40GR- PCS-82 {
base codi ng-func;
description
"PCS cl ause
corresponds to 40GBASE-R';

}

identity alOOGR-PCS-82 {
base codi ng-func;
description
"PCS cl ause
corresponds to 100GBASE- R';

}

36

49

49

82

82

/* coding func needs to expand for

identity optical-interface-func

{

Cct ober 2017

fromwhich coding func is

codi ng function that

and WS cl ause 50 codi ng func

codi ng function that

codi ng function that

codi ng function that

Fi ber Channel, SONET, SDH */
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description
"base identity from which optical-interface-
function is derived.";

}

identity SX-PMDclause-38 {
base optical -interface-func;
description
" SX- PMD- cl ause-38 Optical Interface function
for 1000BASE- X PCS- 36";

}

identity LX-PMDclause-38 {
base optical -interface-func;
description
"LX-PMD-cl ause-38 Optical Interface function
for 1000BASE- X PCS- 36";

}

identity LX10-PNMD- cl ause-59 {
base optical -interface-func;
description
"LX10- PMD-cl ause-59 Optical Interface
function for 1000BASE- X PCS-36";

}

i dentity BX10-PMD-cl ause-59 {
base optical -interface-func;
description
"BX10- PMD- cl ause-59 Optical Interface
function for 1000BASE- X PCS-36";

}

identity LWPNMD-cl ause-52 {
base optical -interface-func;
description
"LW PMD-cl ause-52 Optical Interface function
for 10GBASE- W PCS-49- W S-50";

}

identity EW PMD-cl ause-52 {
base optical -interface-func;
description
"EW PMD- cl ause-52 Optical Interface function
for 10GBASE- W PCS-49- W S-50";
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}

identity LR-PMD-cl ause-52 {
base optical -interface-func;
description
"LR-PMD-cl ause-52 Optical Interface function
for 10GBASE-R PCS-49";

}

identity ER-PVMD-cl ause-52 {
base optical -interface-func;
description
"ER- PMD- cl ause-52 Optical Interface function
for 10GBASE-R PCS-49";

}

identity LR4-PND-cl ause-87 {
base optical -interface-func;
description
"LR4- PMD- cl ause-87 Optical Interface function
for 40GBASE-R PCS-82";

}

i dentity ER4-PNMD- cl ause-87 {
base optical -interface-func;
description
"ER4- PMD- cl ause-87 Optical Interface function
for 40GBASE-R PCS-82";

}

identity FR-PMD-cl ause-89 {
base optical -interface-func;
description
"FR- PMD- cl ause-89 Optical Interface function
for 40GBASE-R PCS-82";

}

identity LR4-PNMD- cl ause-88 {
base optical -interface-func;
description
"LR4- PMD- cl ause-88 Optical Interface function
for 100@&BASE- R PCS-82";

}
identity ER4-PNMD- cl ause-88 {
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base optical -interface-func;
description
"ER4- PMD- cl ause-88 Optical Interface function
for 100GBASE-R PCS-82";

}

/* optical interface func needs to expand for Fi ber Channel, SONET
and SDH */

identity performance-netriclist {
description "list of perfornmance netric";
}

identity One-way-Del ay {
base performance-netriclist;
description "One-way-Del ay";
}

identity One-way-Errored-Second {
base performance-netriclist;
description "One-way- Errored- Second”

}

identity One-way- Severely-Errored-Second {
base performance-netriclist;
description "One-way- Severel y-Errored- Second";

}

i dentity One-way- Unavail abl e- Second {
base performance-netriclist;
description "One-way- Unavail abl e- Second"

}

identity One-way-Availability {
base performance-netriclist;
description "One-way-Availability";

groupi ng protocol -codi ng-optical _interface {
description
"describes <p,c, 0>";
| eaf protocol {
type identityref {
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base protocol -type

}
description "Physical |ayer L1VC client
protocol service attribute";

}

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

description "coding function";

| eaf optical _interface {
type identityref {
base optical -interface-func;
}

description "optical-interface-function";

}

grouping uni-attributes {
description
"uni -service-attributes";

leaf UNI-I1D {
type string;
description "the UNI id of UN
Service Attributes”

}

uses protocol -codi ng-optical _interface;

}

groupi ng subscriber-11vc-sls-service-attribute {
description
"The val ue of the Subscriber L1VC SLS
(Service Level Specification) Service Attribute expressed in a 4-tuple of the
form™";

| eaf tine-start {
type yang: dat e-and-ti ne;
description "a tine that represent
the date and tinme for the start of the SLS";
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}

| eaf tine-interval {
type int64;
uni ts seconds;
description "a tine interva
(e.g., 1 nonth) that is used in conjunction wuth tine-start to specify a
conti guous sequence of tinme intervals T for determ ni ng when performance
obj ectives are nmet.";
}

| eaf CoS Nane {
type string;
description "a C ass of Service
Nane used by the Subscriber L1VC End Point C ass of Service Identifier Service
Attribute.”
}

| eaf performance-netric {
type identityref {
base performance-netriclist;
}

description "list of perfornmance
metric";

}

groupi ng subscriber-I1vc-service-attributes {
description
"subscriber layer 1 connection service
service |evel";

| eaf subscriber-11vc-id {
type string;
description "subscriber L1VC identifier";

}

| eaf subscriber-11vc-ep-ingress {
type leafref {
path "/l 1cs/access/uni-list/UN-I1D";
}
description "this is one end of subscriber L1VC end
point ID value = UNI-1";

}
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| eaf subscriber-11vc-ep-egress {
type leafref {
path "/l 1cs/access/uni-list/UN-I1D";
}
description "this is the other end of subscriber
L1VC end point ID value = UN -2";

}

| eaf client-protocol {
type identityref {
base protocol -type
}

description "One of Ethernet, Fiber Channel, SONET
SDH' ;
}

uses subscriber-1| 1vc-sl s-service-attri bute;

groupi ng subscriber-attributes {
description
"subscriber attributes”;

uses subscri ber-11vc-service-attri butes;

container |1lcs {
description
"serves as a top-level container for a list of |ayer
connection services (l1lcs)";

cont ai ner access {
description "UN configurations”

list uni-list {
key "UNI -1 D';
description "uni identifier";
uses uni-attributes {
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description "UNI attributes
i nformation";

}

cont ai ner service {
description "L1VC service";
list service-list {
key "subscriber-11vc-id";
description
"an unique identifier of a service"

| eaf subscriber-11vc-id {
type string;
description "a unique service identifier for
LivC. ";
}
cont ai ner service-config {
description "service-config container";

uses subscriber-attributes;

}//end of service-config
}//end of service list
} //end of service container

}//service top container

<CODE ENDS>
5. Security Considerations

The configuration, state, and action data defined in this docunent
are designed to be accessed via a nmanagenent protocol with a secure
transport |ayer, such as NETCONF [ RFC6241]. The NETCONF access
control nodel [RFC6536] provides the nmeans to restrict access for
particul ar NETCONF users to a preconfigured subset of all available
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NETCONF pr ot ocol operations and content.
A nunber of configuration data nodes defined in this docunment are

witable/deletable (i.e., "config true") These data nodes nay be
consi dered sensitive or vulnerable in sone network environnents.

6. | ANA Consi derati ons
TDB
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