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Abstract

Thi s docunent provides a YANG data nodel for uCPE managenent (VYSM
and definition of the uCPE equi pnent. The YANG Mbdel serves as a
base framework for managi ng an universal Custoner-Prem ses Equi pnent
(UCPE) subsystem The nodel can be used by a Network Orchestrator.

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
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wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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material or to cite themother than as "work in progress.”
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1. Introduction
Net wor k Function Virtualization is a technology that allows to
virtualize the network services running on dedi caded hardware. This
t echnol ogy becane a base for universal Custoner-Prem ses Equi pnent
(uCPE). This docunent defines the uCPE as harware with x86
capabilities that has a hypervisor. |In other words, uCPE is a host
that may run nmultiple Virtual Machines with guest OSs, where each
Guest OS may represent a Physical Network Function. This docunent
presents the YANG Model (VYSM to manage froman Orchestrator the
infrastructure inside the uCPE
2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', , "SHALL NOT",
" SHOULD', "SHOULD NOT", "RECOMVVENDED', : "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Link - is an entity that enables |ink [ ayer comuni cation of nodes.
Port - node connector to the |ink.
NE - Network El enent.
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NSYM - Networ k Yang Modul e.
VYSM - VNF YANG Mbdel .
3. Universal CPE

Firstly, this docunment defines the platformthat is controlled with
VYSM - universal CPE (uCPE). The uCPE as harware with x86
capabilities that is generally running Linux distibution with
additinal virtualisation layer. Virtualization |layer provides
virtual conpute, virtual storage and virtual network resources. Each
VNF runnning in the uCPE requires the anount of virtual resources
(for exanple: 4 vCPUs, 4GB RAM 40CGB storege, 4 vPorts). VNFs MAY be
i nt erconnect ed between each ot her and physical ports via Virtual

Net wor ks.  Topol ogy construction and VM Ilifecycle nanagenent is

all oned via high level interface (Configuration can be done in the
sane transaction). The figure below presents the uCPE architecture.

VNF1 VNF2 VNF3 |
________________________________________ |
Vi rtual Vi rtual Virtual | uCPE software
Conput e St or age Net wor ks|
PHY x86 RAM+PHY PHYsi cal | uCPE Har dwar e
pr ocessor st or age ports |

The next el enents can be managed in the uCPE
o Virtual Network Funcitons:

*  Nunber of assigned vCPUs.

* Size of allocated RAM

* VNF dayO config (bootstrap).

* vLinks that are attached to the VNF.
o Virtual Swi tches:

* vLinks that are attached to the vSW

o Virtual Links(vLinks).
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o Physical Ports of the uCPE
3.1. uCPE purpose

0 UCPE replaces nultiple types of equi pnent (Node#1l - Node#5) with 1
unit by virtualizing themas Virtual Network Functions on the top

of NFVI s:
NODE #1 : NODE #2 NODE #3 : NODE #4: NODE #5
: ey + § RS + § RS + +--+ R +
L |Aggrggation|----|CE-L2 |----] CE-L3|----|FW----| SDWAN - --LAN
; | switch | @ | |+ I |
S + +-- oo - - + +-- oo - - + +- -+ +-- - - - +
NODE #1 NODE #2
e +
S U + +--- - - + +--- - - + +- - + +---- - + |
...---|Aggr¢gati0n|---|--|CE—L2 |----] CE-L3|----|FW---| SDWAN| - | ---LAN
| switch | | | I I I | I | |
Fommm e + L R + L R + +- -+ +- - + |
| universal Custoner-Prem ses Equi prment |
T +

o UCPE falicitates the interconnection between the Network Funtions
(NF) as interconnection between NF is perfornmed via virtual
links(that is part of the uCPE managenent). That neens that no
need to hire technichian to cable the equipnent, it could be done
via orchestrator.

o UCPE falicitates the Oday configuration of the VNFs as its Oday
configuration can be putted renotely.

3.2. UuCPE VNF ecosystem exanpl e
UCPE supports a Virtual Network Funcitons of different type:
o SDWAN
0 VRouter
o VFirewall

o vLB(vLoad Bal ancer)
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0 VCGNAT(vCarrier G ade NAT)
o virtual WAN Opti m staion
0 VWreless LAN controller
o Oher...

3.3. Internal uCPE service exanple
The VNF in the uCPE could be a vRouter or vFirewall or an SD-WAN t hat
is not a default part of virtual network resources of the uCPE.
Multiple VNFs MAY be instantiated in the uCPE. Wth support of |inks
and swithes, VNFs MAY participate a service chains. Exanple of
service chains (Note that virtual switch "vs(WAN)" connected to LAN
ports and VSWWAN) is connected to WAN ports):
o0 VSWWAN)-I| 1-vRouter-12-vSWLAN).
o VSWWAN)-I1-vRouter-I2-vSW Service)-I3-vFirewall-14-vSWLAN).

o VSWWAN)-I|1-vRouter-|2-vSW Servicel)-I3-vFirewall-I4-
vSW Servi ce2) - | 5- SD- WAN- | 6- vSW LAN) .

o VSWWAN)-I1-SDWAN-I| 2-vSW Service)-I3-vFirewal |l -14-vSWLAN).

0
VSWWANL) - - vRout er - - +
+--vLoadBal ance vFirewal |l --vSWLAN)
VSW WAN2) - - vRout er - - + | |
+-vSW Servi cel) +
0

VSWWAN1) - - vRout er (I SP1) - - +
+- - SD- WAN vFi rewal | - - vSW LAN)
vVSW WAN2) - - vRout er (| SP2) - - + | |
+-vSW Servi cel) +
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4.

YANG Model for uCPE managenent

Secondly, this docunent defines and classifies the YANG Mdel for
uCPE Managenent. This Mdul e is nodel ed representation of the
specific network requirenments. It provides abstraction of network
configuration and operations. The YANG Model for uCPE Managenent
does not describe all configuration to be perfornmed on the devices,
but provides the configuration that is required for the "Network to
Net wor k El enent (s)" deconposition process RFC 8199 [ RFC8199].
Exanpl e of the deconposition is presented in the figure bel ow

The Networ k YANG nodul e exposes the configuration commands via the
Nort hbound interfaces of the orchestrator. Therefore the set of the
conmands nodel ed in the VYSM can be inputed via Notrhbound
interfaces(for exanple CLI). In the exanple the conmand "vm VNF1" is
passed via Northbound interface to the orchestrator. It defines the
virtual machi ne nane. Further the sanme configuration MAY be
transornmed to the one or multiple Network El ement payl oads (for
exanpl e xm for NETCONF) that carry an equival ent of commands such as
"nf nf-name VNF1"
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T i SR O

vm VNF1
S S T S S
#
#
B B T T R R S S R S R S B RS

+- +
| _ |
| configt |
| |
+- +

T i S S R S S S S o S S

| Network YANG Modul e | <= scope of this docunent
i s T I S S S
#
HEHBH A AR HHH A AR TR AR R
# # #
"Modulel ' ' Module 2 "' Modul e3
# # #
# # HEHBH AR AR TR AR
HitH# HEHBHBHHHHBH #

: # # # :
s e S i T e i S e e bt o i e o
# # #

Network # elenment 1 Network # el ement 2 Net wor k # el ement 3
s i S i i S i i i i s o I S S S S S S i
| dommins domamin VNF1l| |tenants tenant nanme VNF1l| |[nf nf-name VNF1

s w i T S e e T sl o o S S S S S i i SIS S S B S

5. Conponents for uCPE Managenent
This section provides a conponents overview to manage t he uCPE
There are nultiple RFCs and drafts produced by the | ETF community,
that are referenced in the YANG tree to nmanage the uCPE. Each
docunent produced by the I ETF covers a part of uCPE Managenent. The
list of the docunents is provided bel ow
o [RFC8530] - logical network elenents (VNFs) properties.
0 [RFCB345] - definition of networks, nodes, node-term nation-
poi nts: network includes the uCPE with uCPE s physical term nation
poi nt s.

o [I-D.ietf-teas-sf-aware-topo-nodel]physical ports and service
functions (VNFs) interconnection matrixes (PhyPort-VNF, VNF-VNF).
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0]

This docunent itself provides yang nodul es that conpletes the
exi sting docunents produced by |IETF

Thi s docunent introduces yang nodules for ’'logical network el ements
properties(VNFs)" part:

o dayO-info: mapping between variables inside of the bootstap config
and required values in the list "dayO-info". 1In the bootstap
config the variable could be putted instead value. The val ue
could be set in the dayO-info part (check the YANG nodel) and
after the value in the list will be mapped to the variable in the
boot strap config.

o VCPU vRAM vDi sk/ VNF-ports leafs and |ists.

The mnimal |ist of yang nodels required for conpilation of the YANG

tree to manage the uCPE is presented bel ow

0]

0]

i eee-dot 1Q types

etf-interfaces

etf-ip

etf-1ogical - net wor k- el enent

etf-network

etf-networ k-i nstance

etf-ietf-network-topol ogy

etf-routing-types

etf-te-topol ogy

etf-te-topol ogy- sf

etf-te-types

et f - yang- schena- nount

The YANG nodul es introduced in this docunent:

* jetf-ucpe-Ine-properties
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* jetf-ucpe-It-virtual-link-id
* jetf-ucpe-ni-properties
* jetf-ucpe-node-type
6. Diagram overview of YANG Data Mdel tree for uCPE nmanage

This section provides an overview of the Data YANG Model

ment

t hat

May 2020

MAY be

made with "pyang" utility. The figure below presents the tree

di agram

nmodul e: ietf-network
+--rw networ ks

+--rw networ k* [ network-id]
+--rw network-id net wor k-id
+--rw networ k-types
| +--rwtet:te-topol ogy!
| +--rw tet-sf:sf!
+--rw supporting-network* [network-ref]

| +--rw network-ref -> [ net wor ks/ net wor k/ net wor k-i d
+--rw node* [node-id]

+--rw node-id node-i d

+--rw supporting-node* [network-ref node-ref]

| +--rw networKk-ref ->

[ ..1..1..Isupporting-network/network-ref

| +--rw node-ref -> /[ networ ks/ net wor k/ node/ node-i d

+--rwnt:termnation-point* [tp-id]
| +--rwnt:tp-id tp-id
+--rw nt:supporting-term nation-point*
| [ network-ref node-ref tp-ref]
+--rw nt: network-ref

| -> ../../../Inw supporting-node/ net wor k- r ef

I
I
I
I
| +--rw nt: node-ref
| | -> ../../../Inw supporting-node/ node-
| +--rwnt:tp-ref
| -> [/ nw. net wor ks/ net wor k[ nw. net wor k- i
| current()/../network-ref]/node
| [ nw. node-i d=current()/../node-ref]/
| termnation-point/tp-id
+--rw tet:te-node-id? te-types:te-node-id
+--rwtet:tel
+--rw tet:te-node-tenpl at e*
| -> .. /.. l..1../teltenpl ates/
| node-t enpl at e/ nane {tenpl ate}?
+--rw tet:te-node-attributes
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+--rw tet-sf:connectivity-matrices
| +--rwtet-sf:connectivity-matrix* [id]
+--rwtet-sf:id ui nt 32
+--rw tet-sf:from
| +--rwtet-sf:service-function-id? string

I
|
|
| | +--rwtet-sf:sf-connection-point-id? string
| +--rwtet-sf:to
| | +--rwtet-sf:service-function-id? string
| | +--rwtet-sf:sf-connection-point-id? string
| +--rw tet-sf:enabl ed? bool ean
| +--rw tet-sf:direction? connectivity-direction
| +--rw tet-sf:virtual -1ink-id? string
+--rw tet-sf:link-term nations
+--rw tet-sf:link-termnation* [id]
+--rwtet-sf:id ui nt 32
+--rw tet-sf:from
| +--rwtet-sf:tp-ref? -> .. /.. /[../1..1
| .o /.. Int:termnation-point/tp-id
+--rwtet-sf:to
| +--rwtet-sf:service-function-id? string
| +--rwtet-sf:sf-connection-point-id? string
+--rw tet-sf:enabl ed? bool ean
+--rwtet-sf:direction? connectivity-direction

| ogi cal - net wor k- el enent s
+--rw | ogi cal - net wor k- el enent* [ nane]

+--rw nane string
+--rw managed? bool ean
+--rw description? string

+--rw root

+--rw | ogi cal - net wor k- el enent s- properties
+--rw sf-connection-poi nts* [sf-connection-point-id]

| +--rw sf-connection-point-id string
+--rw ranf ui nt 64
+--rw cpu? ui nt 64
+--rw storages* [id]
| +-rwid string
| +--rwlocation? string
+--rw dayO-config
+--rw | ocation? string
+--rw dayO-var-path? string
+--rw vari abl e* [ nane]
+--rw nane string
+--rw val ue? string
et al. Expi res Novenber 19, 2020 [ Page 10]
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i etf-network-instance
+--rw networ k-i nstances
+--rw networ k-i nstance* [nane]

+--rw nane string
+--rw enabl ed? bool ean
+--rw description? string

+--rw (ni-type)?
+--rw (root-type)
+--:(vrf-root)
| +--rwvrf-root
+--:(vsi-root)
| +--rw vsi-root
+--rw ietf-ucpe-ni:network-instance-properties
+--rw ietf-ucpe-ni:sf-connection-points*
[ [ sf-connection-point-id]
| +--rwietf-ucpe-ni:sf-connection-point-id
[ | string
| +--rwietf-ucpe-ni:dotlg-vlan
| +--rw ietf-ucpe-ni:access-tag?
| | d1qg: vi d-range
| +--rw ietf-ucpe-ni:trunk-all owed-vl ans?
| | dlg: vi d-range
| +--rwietf-ucpe-ni:port-node?
| enuner at i on
+--rw ietf-ucpe-ni:supporting-node?
-> [/ nw. net wor ks/ net wor k/ node/ node-i d
+--:(vv-root)
+--1rw vv-root

7. Logical Network El enments extension YANG Model

This section provides a YANG nodel s that address uCPE resources
managenent .

<CODE BEA NS> file "ietf-ucpe-Ine-properties@019-11-21.yang"
nodul e i etf-ucpe-Ine-properties {
yang-version 1.1;
nanmespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe-|ne-properties”;
prefix ietf-ucpe;

import ietf-Iogical-network-elenment {
prefix | ne;
reference
"RFC 8530: YANG Model for Logical Network El enents”;
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or gani zati on
" SFR';
cont act
"Dmytro Shytyi
EMai | ;ietf.dnytro@hytyi.net";
descri ption
"This is a Network Function Virtualization (NFV) YANG
servi ce nodel

Copyright (c) 2019 I ETF Trust and the persons identified as
aut hors of the code. Al rights reserved.

Redi stri bution 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 Sinplified BSD License set
forth in Section 4.c of the I 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://ww.rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

revision 2019-11-21 {
descri ption
"Augnent ati on of RFC 8530";
reference
"draft-shytyi-opsawg-vysm 07";
}

revision 2019-10-28 {
descri ption
"Yang nodel with vPorts assigned to the interfaces";
reference
"draft-shytyi-opsawg-vysm 05";
}

revision 2019-10-19 {
descri ption
"Yang nodel was cl eaned. Interfaces added";
reference
"draft-shytyi-opsawg-vysm 04"
}

revision 2019-09-16 {
descri ption
"Added Oday config for VNFs.
Yang nodel nodified according
to the received comments.";
reference
"draft-shytyi-opsawg- vysm 00" ;
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}
revi sion 2018-01-07 {

descri ption
"Initial revision.";
ref erence
"draft-shytyi-netnod-vysm01";
}

augnent "/l ne: | ogical -network-el ements/| ne: | ogical-network-el ement” {
cont ai ner | ogi cal - net work-el enent - properties {
list sf-connection-points {
key "sf-connection-point-id";
| eaf sf-connection-point-id {
type string;
descri ption
"Name of the connector”;
}
descri ption
"Connection points of |ogical-network-elenent”;
}
descri ption
"Set of Virtual Network Function connectors";
| eaf ram {
type uint 64,
descri ption
"Size of RAMto allocate for
t he GQuest OS';

| eaf cpu {
type uint 64,
descri ption
"Nunmber of vCPUs to
allocate for the Guest 0OS';
}
list storages {
key "id";
leaf id {
type string;
descri ption
"Nunber of
vDi sk attached to the VM';
}
| eaf | ocation {
type string;
descri ption
"External |ocation where
the image (ex.qcow2) is saved."
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descri ption
"Virtual storge/vDi sk
attached to the Virtual Machine";
}
contai ner dayO-config {
| eaf | ocation {
type string;
descri ption
"Oday configuration |ocation”;

}
| eaf dayO-var-path {
type string;
descri ption
"path of the file
that contains the Oday vari abl es”;
}
list variable {
key "nane";
| eaf nane {
type string;
descri ption
"vari abl e nane";
}
| eaf val ue {
type string;
descri ption
"vari abl e val ue";
}
description
"l'ist of variables";
}

descri ption
"Oday configuration:init config";
}
}

descri ption
"Properties of |ogic-network-elenent”;

May 2020

}
}
<CODE ENDS>

<CODE BEA@ NS> file "ietf-ucpe-ni-properti es@019-11-27.yang"

nodul e ietf-ucpe-ni-properties {
yang-version 1.1;
nanmespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe-ni-properties”;
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prefix ietf-ucpe-ni;
i nport ieee-dotl1lQtypes{
prefix diq;
reference
"Prefix dotlQtypes.
Institute of Electrical and El ectronics Engi neers”;
}
i mport ietf-1ogical-network-elenent {
prefix | ne;
reference
"RFC 8530: YANG Model for Logical Network Elenents”;
}

i mport ietf-network{
prefix nw
reference
"RFC 8345: YANG Dat a Model for Network Topol ogi es”;
}

i mport ietf-network-instance{
prefix ni;
ref erence
"RFC 8529: YANG Data Mddel for Network |nstances”;
}

or gani zati on

" SFR';
cont act

"Dmytro Shytyi

EMai |l :ietf.dnytro@hytyi.net";

description

"This is a YANG data nodel that

extends Network Instance properties.

Copyright (c) 2019 I ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi thout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Sinplified BSD License set
forth in Section 4.c of the I 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://ww. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

revision 2019-11-27 {
descri ption
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"Added VLANs";
ref erence
"draft-shytyi-opsawg-vysm 07";
}

revision 2019-11-21 {
descri ption
"Augnent ati on of RFC 8530";
reference
"draft-shytyi-opsawg-vysm 07";
}

revision 2019-10-28 {
descri ption
"Yang nodel with vPorts assigned to the interfaces";
reference
"draft-shytyi-opsawg-vysm 05";
}

revision 2019-10-19 {
descri ption
"Yang nodel was cl eaned. Interfaces added";
reference
"draft-shytyi-opsawg-vysm 04"
}

revision 2019-09-16 {
descri ption
"Added Oday config for VNFs.";
reference
"draft-shytyi-opsawg-vysm 00";
}

revision 2018-01-07 {
descri ption
"Initial revision.";
reference
"draft-shytyi-netnmod-vysm01";
}

augnent "/ ni:network-instances/ni:network-instance/"
+ "ni:root-type/ni:vsi-root" {
cont ai ner network-instance-properties {
[ ist sf-connection-points {
key "sf-connection-point-id";
| eaf sf-connection-point-id {
type string;
descri ption
"Nanme of the connector”;

cont ai ner dot 1g- vl an{
| eaf access-tag{
type dlqg: vid-range;
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descri ption
"Acccess tag";
}
| eaf trunk-all owed-vl ans{
type dlg: vi d-range;

| eaf port-node{
type enuneration{
enum t r unk;
enum access;
}
}
descri ption
"Dot 1g encapsul ati on paraneters”;

descri ption
"Connection points of | ogical-network-elenent”;
}

descri ption
"Set of Virtual Network Function connectors";
| eaf supporting-node {
type | eafref{
path "/ nw net wor ks/ nw. net wor k/ nw. node/ nw. node-i d";
}

descri ption
"The reference to a physical node which
hosts the | ogical elenment”;
}
}
descri ption
"Properties of network instance";
}

}
<CODE ENDS>

<CODE BEA NS> file "ietf-ucpe-node-type@020-02-14. yang"
nodul e i etf-ucpe-node-type {
yang-version 1.1;
namespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe-node-type";
prefix node-type;
i mport ietf-network{
prefix nw
reference
"RFC 8345: YANG Data Model for Network Topol ogi es”;
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or gani zati on
" SFR';
cont act
"Dmytro Shytyi
EMai | ;ietf.dnytro@hytyi.net";
descri ption
"This is a YANG data nodel that extends node-type.

Copyright (c) 2019 I ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi thout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Sinplified BSD License set
forth in Section 4.c of the I 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://ww. rfc-editor.org/info/rfcxXXXX); see the RFC itself
for full legal notices.";

revision 2020-02-14 {
descri ption
"Added node type";
reference
"draft-shytyi-opsawg-vysm 08";

identity node-type {
descri ption
"Base identity for node-type.";
}

identity ucpe {
base node-type;
description
"ldentity for mail application.”;
}

augrment "/ nw net wor ks/ nw. net wor k/ nw. node" {
| eaf node-type {
type identityref{
base node-type;

}

descri ption
"Properties of network instance";
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<CODE ENDS>

<CODE BEA NS> file "ietf-ucpe-It-virtual-1link-id@020-02-14. yang"

nodul e ietf-ucpe-Ilt-virtual-link-id {
yang-version 1.1,
nanmespace "urn:ietf:paranms: xm :ns:yang:ietf-ucpe-lt-virtual-link-id";

prefix |t-vlink-id;
i mport ietf-network{
prefix nw
ref erence
"RFC 8345: YANG Data Mbdel for Network Topol ogi es”;

}
import ietf-te-topology {
prefix "tet";
reference
"I -D.ietf-teas-yang-te-topo: YANG Data Mdel for Traffic
Engi neering (TE) Topol ogi es”;
}
i mport ietf-te-topol ogy-sf{
prefix "tet-sf";
reference "RFC XXXX: SF Aware TE Topol ogy YANG Mbdel "
}
or gani zati on
" SFR';
cont act
"Dnytro Shytyi
EMail :ietf.dnytro@hytyi.net";
descri ption
"This is a YANG data nodel that extends |ink-termnation of
service function vith virtual |ink.

Copyright (c) 2019 I ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi t hout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Sinplified BSD License set
forth in Section 4.c¢c of the IETF 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://ww.rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";
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revision 2020-02-14 {
descri ption
"Added virtual link id";
ref erence
“draft-shytyi-opsawg-vysm 08";
}

augnent "/ nw networ ks/ nw. net wor k/ nw. node/tet:te/"
+ "tet:te-node-attributes/tet-sf:service-function/"
+ "tet-sf:link-termnations/tet-sf:link-termnation"{

| eaf virtual-link-id {
type string;
descri ption
"Virtual link id between equi pnent and service function”
}
descri ption
“"Virtual link id between equi pnent and service function”
}
}
<CODE ENDS>

8. Security Considerations

At this time, no security considerations are addressed by this neno.
9. | ANA Consi derations

No request to IANA at this tine.
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nodul e: ietf-exanpl e-ucpe
+--rw ucpe* [ nane]

+--rw nane string
+--rw links* [link]
|  +--rwlink string
+--rw phylnterfaces* [interface]
| +--rwinterface string
| +--rw ports* [port]
| +--rw port string
| +--rw |ink? -> .. /.. /.. /links/link
+--rw switches* [sw tch]
| +--rwswtch string
| +--rw ports* [port]
| +--rw port string
| +--rw nanme? string
| +--rw |ink? -> .. /.. /.. /links/link
+--rw vne* [vni]
+--rw vm string
+--rw ports* [port]
| +--rw port string
| +--rw nane? string
|  +--rwlink? -> .. /.. /.. /links/link
+--rw ranf ui nt 64
+--rw cpu? ui nt 64
+--rw storages* [id]
| +--rwid string

| +--rwlocation? string
+--rw dayO-config
+--rw |l ocation? string
+--rw dayO- var - pat h? string
+--rw vari abl e* [ nane]
+--rw nane string
+--rw val ue? string

Appendi x B. Deprecated VNF YANG Model
This section provides a deprecated yang nodel that addresses the

configuration of the uCPE resources presented above.

<CODE BEA NS> file "ietf-exanpl e-ucpe@019-10-28. yang"

nodul e i etf-exanpl e-ucpe {
nanmespace "urn:ietf:parans: xm :ns:yang:ietf-exanpl e-ucpe”;
prefix ietf-exanpl e-ucpe;

or gani zati on
"SFR';
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cont act
"Dnytro Shytyi
EMai |l :ietf.dnytro@hytyi.net";
descri ption
"This is a Network Function Virtualization (NFV) YANG
servi ce nodel

Copyright (c) 2019 I ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

W thout nodification, is permtted pursuant to, and subject to
the license terns contained in, the Sinplified BSD License set
forth in Section 4.c of the I 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://ww. rfc-editor.org/info/rfcxXXXX); see the RFC itself
for full legal notices.";

revi sion 2019-10-28 {
description
"Yang nodel with vPorts assigned to the interfaces”;
reference
"draft-shytyi-opsawg-vysm 05";
}

revi sion 2019-10-19 {
description
"Yang nodel was cl eaned. Interfaces added";
reference
"draft-shytyi-opsawg-vysm 04"
}

revi sion 2019-09-16 {
description
"Added Oday config for VNFs.
Yang nodel nodified according
to the received comments.";
reference
"draft-shytyi-opsawg-vysm 00";
}

revision 2018-01-07 {
descri ption
"Initial revision.";
reference
"draft-shytyi-netnmod-vysm 01";
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[ist ucpe {
key "nane";
| eaf nane {
type string;
description
"I D of uCPE where
a service is instantiated";

[ist links {
key "link";
leaf link {
type string;
descri ption
"Nanme of the virtual link fromthe poo
of the links";
}
descri ption
"Pool of the virtual l|inks that connect VMs and
Interfaces";
}
list phylnterfaces {
key "interface";
| eaf interface {
type string;
descri ption
"Nane of physical interface";

[ist ports {
key "port";
| eaf port {
type string;
descri ption
"Nanme of the connector”;
}

leaf link {
type leafref {
path "../../../1inks/link";
}
descri ption
"Link that is connected to
the port via connector”;
}
descri ption
"Set of the connectors the
physi cal interface has";

description
"Set of physical interfaces”;
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}
list switches {
key "switch";
| eaf switch {
type string;
descri ption

“"Nane of the forwarding domain"

[ist ports {
key "port";
| eaf port {
type string;
descri ption
"Nanme of the connector”;

| eaf nane {
type string;
descri ption
"Nane of the
subconnect or";

}
leaf link {
type leafref {
path "../../../links/link";
}

descri ption

"Link that is connected to the
switch via port"
}

descri ption

"Set of the connectors the
f orwar di ng domai n has";

}

descri ption
"Set of the forwardi ng domai ns";

}
[ist v {
key "vni;
| eaf vm {
type string;
description

"I D of the Virtual Machi ne";

[ist ports {

key "port";

| eaf port {
type string;
descri ption
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"Nanme of the connector”;
}
| eaf nane {
type string;
description
"Name of
t he subconnector”;

}
leaf link {
type leafref {
path "../../../links/link";
}

descri ption
"Link that connects the
VMwith a swwtch or Interface
via connector";
}
descri ption
"Set of Virtual Machi ne connectors”;
}

| eaf ram{
type uint64;
description
"Size of RAMto allocate for
t he Guest OS';

| eaf cpu {
type uint64;
description
"Number of vCPUs to
allocate for the Guest OS';
}
list storages {
key "id";
leaf id {
type string;
descri ption
"Nunber of
vD sk attached to the VM';
}
| eaf location {
type string;
descri ption
"External |ocation where
the i mage (ex.qcow?2) is saved.";
}
description
"Virtual storge/vDi sk
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attached to the Virtual Machi ne";
}

cont ai ner dayO-config {
| eaf | ocation {
type string;
descri ption
"Oday configuration |ocation";

| eaf dayO-var-path {
type string;
description
"path of the file
t hat contains the Oday variabl es”;

}

list variable {
key "nane"
| eaf nane {
type string;
descri ption
"vari abl e name";
}

| eaf val ue {
type string;
descri ption
"variabl e val ue";
}

descri ption
"list of variables";

}

descri ption
"Oday configuration:init config";
}

descri ption
"Set of the Virtual Machi nes configured
on the universal Custoner-Prem ses Equi pnent";

}

descri ption
"This is an uCPE managenent service";

<CODE ENDS>
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Appendi x C. XM exanpl e of deprecated YANG nodel

The XM. exanpl e bel ow presents the configuration of the next service
in the uCPE, where: vVSWLAN), vSWWAN), vSW Service) - virtual
swtches; 11,12,13,14 - virtual |links; VMs represent PNFs (Physical
Net wor k Fuctions) that could be bootstrapped with Oday confi g/

i cense.

+--memnnn- + e + - +
| VSWLAN) | --1 2--]| VNF-VvFirewal I | --13--]| |
IR + Fommm e + |
e + e N L + | vSW Ser vi ce) |
| VSWVWAN) | --11--] VNF VRtr | --14--]| |
+o-meaan + e + Fommm e +

<ucpe xm ns="urn:ietf:paranms: xm : ns:yang:ietf-ucpe">
<nanme>ucpel</ nanme>

<li nks>

<link>l 1</1i nk>
</links>
<li nks>

<li nk>l 2</1i nk>
</links>
<li nks>

<link>l 3</I|ink>
</links>
<li nks>

<l i nk>l 4</1i nk>
</links>

<swi t ches>
<swi t ch>l an</swi t ch>
<ports>
<port >10</port>
<name>| 2p10</ nanme>
<li nk>l 2</1i nk>
</ ports>
</ swi t ches>
<swi t ches>
<swi t ch>servi ce</sw tch>
<port s>
<port>10</port >
<nane>| 3p10</ nanme>
<l i nk>l 3</1ink>
</ ports>
<ports>
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<port>11</port>
<nane>| 4p10</ nanme>
<li nk>l 4</1i nk>
</ ports>
</ sw tches>
<sw t ches>
<sw t ch>wan</swi t ch>
<ports>
<port >10</port >
<l i nk>l 1</ | i nk>
</ ports>
</swi t ches>
<vVns>
<vnPVNF- VRt r </ virp
<ports>
<port>1</port>
<name>| 1pl</ name>
<link>l 1</ 1i nk>
</ ports>
<ports>
<port >2</ port >
<nane>| 4p2</ nanme>
<link>l 4</1i nk>
</ ports>
<r an>2048</r anp
<cpu>2</ cpu>
<st or ages>
<id>1</id>
<l ocation>http://192. 168. 2. 1/ vRt r - x86. qcow2</ | ocat i on>
</ st orages>
<dayO- confi g>
<l ocation>https://192.168. 2. 1/ vRir-day0. i so</| ocati on>
<dayO- var - pat h>/ confi g. ronk/ dayO- var - pat h>
<vari abl e>
<nane>host nane</ nane>
<val ue>l ETF- vRt r </ val ue>
</vari abl e>
<vari abl e>
<nane>i paddr ess</ nane>
<val ue>192. 168. 1. 2 255. 255. 255. 0</ val ue>
</vari abl e>
</ dayO-confi g>
</ vms>
<vVns>
<vmPVNF- vFi rewal | </ v
<ports>
<port>1</port>
<nane>| 3pl</ nane>
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<li nk>l 3</1ink>
</ ports>
<ports>
<port >2</port>
<name>| 2p2</ name>
<link>l 2</1i nk>
</ ports>
<r an>2048</r anp
<cpu>2</ cpu>
<st or ages>
<id>l</id>
<l ocation>http://192.168. 2. 1/ vFi rewal | - x86. qcow2</| ocati on>
</ st orages>
<dayO- confi g>
<l ocation>https://192.168. 2. 1/ vFirewal | - day0. i so</| ocati on>
<dayO0- var - pat h>/ confi g. ronk/ dayO- var - pat h>
<vari abl e>
<name>host nanme</ nane>
<val ue>vFi rewal | </ val ue>
</vari abl e>
<vari abl e>
<name>i paddr ess</ name>
<val ue>192. 168. 1. 3 255. 255. 255. 0</ val ue>
</vari abl e>
</ dayO- confi g>
</ vms>
</ ucpe>

Aut hors’ Addresses

Dyt ro Shytyi

SFR

Paris , |l e-de-France

France

Email: ietf.dnytro@hytyi. net
URI : https://dnytro. shytyi. net

Laurent Beyli er

SFR

Paris , Il e-de-France

France

Emai | : | aurent. beylier@fr.com

Shytyi, et al. Expi res Novenber 19, 2020 [ Page 30]



I nternet-Draft A YANG Modul e for uCPE managenent May 2020

Lui gi lannone
Tel ecom Pari sTech

Paris , |l e-de-France
France
Emai | : luigi.iannone@el ecom paristech.fr

Shytyi, et al. Expi res Novenber 19, 2020 [ Page 31]



