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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
Task Force (I1ETF). Note that other groups may al so 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 docunents valid for a maxi 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 March 13, 2022.
Copyright Notice

Copyright (c) 2021 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent rmnust
include Sinplified BSD License text as described in Section 4.e of
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1. I nt

roducti on

Networ k Function Virtualization is a technology that allows to

virt

t echnol ogy becane a base for universa

ual i ze the network services running on dedi cat ed hardware.

(uCPE). This docunent defines the uCPE as hardware with x86

capabilities that has a hypervisor. |In other words, uCPE is a host
may run rmultiple Virtual Machines with guest OSs, where each
Guest OS may represent a Physical Network Function. This docunent
(VYSM to manage froman Orchestrator the

t hat

presents the YANG Model

infrastructure inside the uCPE

2. Term nol ogy

The

key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

O~NOOUOGRPMWNDN

Thi s
Cust oner - Prem ses Equi pnment

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this

docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Li nk -

Port

Shyt i,

- node connector to the |ink.

is an entity that enables link |ayer comunicati on of nodes.
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NE - Network Elenent.
NSYM - Networ k Yang Mdul e.
VYSM - VNF YANG Model .

3. Uni ver sal CPE

Firstly, this docunent defines the platformthat is controlled with

VYSM - universal CPE (uCPE). The uCPE as hardware with x86

capabilities that is generally running Linux distribution wt
additional virtualization layer. Virtualization |ayer provid
virtual conpute, virtual storage and virtual network resource
VNF running in the uCPE requires the anount of virtual resour

h
es
s. Each
ces (for

exanple: 4 vCPUs, 4GB RAM 40GB storage, 4 vPorts). VNFs MAY be

i nt erconnect ed between each ot her and physical ports via Virt
Net wor ks.  Topol ogy construction and VM life-cycl e managenent
al l owed via high level interface (Configuration can be done

same transaction). The figure below presents the uCPE archit

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
processor st or age ports |

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

*  Number of assigned vCPUs.

* Size of allocated RAM

* VNF dayO config (bootstrap).

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

* vLinks that are attached to the vSW

Shytyi, et al. Expires March 13, 2022
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o Virtual Links(vLinks).
o Physical Ports of the uCPE
3.1. uCPE purpose

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

of NFVIs:
NODE #1 : NODE #2 : NODE #3 : NODE #4: NODE #5
: R + S R + S R + +- -+ S +
.----|Aggregation|----|CE-L2 |----| CE-L3|----|FW----| SDVWAN| ---LAN
| switch | @ | | I | -
U + R + R + +- -4 +--- - - +
NCDE #1 NCDE #2
P +
S S + Femmmas + +- -+ Fomm - + |
.--| Aggregation|---|--|CE-L2 |----| CE-L3|----|FW---|SDWAN -|---LAN
c | oswitch | | | | | | 1 ||
R S + F--- - + +- -+ L R + |
| universal Custoner-Prem ses Equi prment |
oo o m o e e o e e e e e e e e oo - - +

0o UCPE facilitates the interconnection between the Network Functions
(NF) as interconnection between NF is perforned via virtual
links(that is part of the uCPE managenent). That neans that no
need to hire technician to cable the equipnent, it could be done
via orchestrator.

o0 UCPE facilitates 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 Functions of different type:
o SDWAN
o VRouter

o VvFirewall

Shytyi, et al. Expires March 13, 2022 [ Page 4]
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0 VvLB(vLoad Bal ancer)
o VCG\AT(vCarrier G ade NAT)
o virtual WAN Optim staion
0o 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.
Mul tiple VNFs MAY be instantiated in the uCPE. Wth support of |inks
and switches, 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):
o VSWWAN)-I1-vRouter-I|2-vSWLAN).
o VSWWAN)-I|1-vRouter-1|2-vSW Service)-13-vFirewall-14-vSWLAN).

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

o VSWWAN)-I| 1- SDWAN-| 2-vSW Service)-13-vFirewal | -14-vSWLAN).

o]
VSWWANL) - - vRout er - - +
+--vLoadBal ance vFirewal | --vSW LAN)
VSW WAN2) - - vRout er - - + | |
+-vSW Servi cel) +
o]

VSWWAN1) - - vRout er (I SP1) - - +

+- - SD- WAN vFi rewal | - - vSW LAN)
VSW 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
Nor t hbound interfaces of the orchestrator. Therefore the set of the
commands nodel ed in the VYSM can be inputted 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
transforned to the one or nultiple Network El enent payl oads (for
exanpl e xm for NETCONF) that carry an equival ent of commands such as
"nf nf-name VNF1"

Shytyi, et al. Expires March 13, 2022 [ Page 6]
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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 matrices (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:

0]

0]

dayO-i nfo: mappi ng between variabl es inside of the bootstrap
config and required values in the list "dayO-info". 1In the
bootstrap 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
t he bootstrap config.

vCPU VRAM vDi sk/ VNF-ports |eafs 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
et si -sol - 006- devi ati on

The YANG nodul es introduced in this docunent:

Shytyi, et al. Expires March 13, 2022 [ Page 8]
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* jetf-ucpe-lne-properties
* jetf-ucpe-lt-virtual-link-id
* jetf-ucpe-ni-properties
* jetf-ucpe-node-type
6. Set of YANG Model s

This section provides a YANG nodel s that address uCPE net owork
servi ce resources nmanagenent orani zed according to the ID
[1-D.ietf-netnod-yang-packages]

<CODE BEA NS> file "ietf-ucpe-network-service-pkg.json"
========= NOTE: "\’ line wapping per BCP XX (RFC XXXX) ===========

"ietf-yang-instance-data:instance-data-set": {
"nane": "ietf-ucpe-network-service-pkg",
"pkg-schema": {

package: "ietf-yang-package-defn-pkg@. 1.0.json"
}

"description": "YANG package for universal CPE network service",
"content-data": {
"i etf-yang- package-i nstance: yang- package": {
"nane": "ietf-ucpe-network-service-pkg",
"version": "0.0.1",
"timestanp": "2021-09-09T17:00: 00Z",
"organi zation": "I ETF OPSAWG Wor ki ng G oup”
"contact" : "WG Web: <http://tools.ietf.org/wy/ opsawg/ >, \
WG List: <mailto:opsawg@etf.org>, \
Aut hor : <mailto:ietf.dmytro@hytyi.net>",
"description": "IETF uCPE network service YANG package.\

\

Thi s package defines a small sanple set of \

YANG nodul es that could represent the basic set of \
nodul es that a standard universal CPE device m ght be \
expected \

to support.",

"reference": "XXX, draft-shytyi-opsawg-vysm 10. xm ",
"location": [ "https://github.com dnmytroshytyi/ucpe-ietf/\

i etf-ucpe-service@0.0.1.json" ],
“modul e": |

{

"nane": "ieee-dotlQtypes,

Shytyi, et al. Expires March 13, 2022 [ Page 9]
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"revision": "2015-08-18",
"location": [ "/https://github.com dnytroshytyi/\

ucpe-ietf/ bl ob/ master/i eee-dot 1Q types.yang" |,

"nanme": "ietf-interfaces",
"revision": "2018-02-20",
"location": [ "https://github.com dnytroshytyi/\

ucpe-ietf/ bl ob/ master/\
ietf-interfaces%102018-02-20.yang" ],

"name": "ietf-ip",
"revision": "2018-02-22",
"location": [ "https://github.com dnytroshytyi/ucpe-ietf\

/ bl ob/ master/ietf-ip%02018-02-22.yang" ],

"nane": "ietf-|ogical-network-elenment”,
"revision": "2019-01-25",
“location": [ "https://github.com dnytroshytyi/\

ucpe-ietf/bl ob/ master/\
ietf-1ogical-network-el enent %02019-01- 25. yang"

"name": "ietf-network",
"revision": "2018-02-26",
“location": [ "https://github.com dnytroshytyi/\

ucpe-ietf/ bl ob/ master/\
i etf-network%02018-02-26. yang" |,

"nane": "ietf-network-instance",
“revision": "2019-01-21",
"l ocation": [ "https://github.com dnytroshytyi/\

ucpe-ietf/bl ob/ master/\
i etf-network-instance%02019-01-21. yang" ],

"nane": "ietf-network-topol ogy",
"revision": "2018-02-26",
"location": [ "https://github.com dnmytroshytyi/\

ucpe-ietf/ bl ob/ master/\
i et f-network-topol ogy%02018-02- 26. yang" ],

"nane": "ietf-routing-types",
"revision": "2017-12-04",

Expires March 13, 2022
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“"location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
ietf-routing-types%02017-12-04. yang" ],

s
{

"name": "ietf-te-topol ogy",

"revision": "2019-02-07",

"location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
ietf-te-topol ogy%02019- 02-07. yang" ],

1
{

"nanme": "ietf-te-topol ogy-sf",

"revision": "2019-11-03",

“location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/bl ob/ master/\
ietf-te-topol ogy-sf%02019-11-03. yang" ],

1
{ _

"nanme": "ietf-te-types",

"revision": "2019-11-18",

“location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/bl ob/ master/\
ietf-te-types%02019-11-18. yang" ]|,

b
{

"nane": "ietf-ucpe-Ilne-properties”,

“revision": "2019-11-21",

"l ocation": [ "https://github.com dnytroshytyi/\
ucpe-ietf/bl ob/ master/\

i etf-ucpe-Ine-properties%02019-11-21.yang" ],
s
{

"nane": "ietf-ucpe-lt-virtual-link-id",

"revision": "2020-02-14",

"location": [ "https://github.com dnmytroshytyi/\
ucpe-ietf/ bl ob/ master/\
ietf-ucpe-lt-virtual -1ink-id¥%02020-02-14.yang" ],

b
{

"nane": "ietf-ucpe-ni-properties"”,

"revision": "2019-11-27",

"location": [ "https://github.com dnmytroshytyi/\
ucpe-ietf/ bl ob/ master/\

i etf-ucpe-ni-properti es%02019-11-27.yang" |,
}
{

"nane": "ietf-ucpe-node-type",

Shytyi, et al. Expires March 13, 2022 [ Page 11]
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"revision": "2020-02-14",

"location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
i etf-ucpe-node-type%t02020-02-14. yang" ],

"nane": "ietf-ucpe-ni-properties”,

"revision": "2019-11-27",

“location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
i etf-ucpe-ni-properties%02019-11-27.yang" ],

"name": "ietf-yang-schema-nmount",

"revision": "2019-01-14",

“location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
i et f-yang-schema- nount %102019-01- 14. yang" ],

"nane": "etsi-nfv-comon-deviation",
"revision": "2020-06-10",
"l ocation": [ "https://github.com dnytroshytyi/\
ucpe-ietf/bl ob/ master/\
subnodul es/ et si - nf v- conmon- devi ati on. yang" ],

"nane": "etsi-nfv-vnf-deviation",
"revision": "2020-06-10",
"location": [ "https://github.com dnytroshytyi/\
ucpe-ietf/ bl ob/ master/\
subnodul es/ et si -nfv-vnf-devi ati on. yang" ],

7. Diagram overview of YANG Data Mddel tree for uCPE nmanagenent

This section provides an overvi ew of the Data YANG Model that
made with "pyang" utility. The figure below presents the tree
di agram

Shyt i,

et al.

MAY be
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nodul e: ietf-Iogical-network-el ement
+--rw | ogi cal - net wor k- el enent s
+--rw | ogi cal - net wor k- el enent* [ nane]

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

+--rw root
+--rw ietf-ucpe:logical-network-el ement-properties
+--rwietf-ucpe:etsi

| +--rwietf-ucpe:vnfd? -> /nfv/vnfd/id

| +--rwietf-ucpe:vdu? -> /nfv/vnfd[id=current()\
[../lvnfd]/vdu/id

+--rw ietf-ucpe: supporting-node? -> [/ nw. net wor ks\
/ net wor k/ node/ node-i d

+--rw ietf-ucpe: uuid? enuner ati on

+--rw ietf-ucpe: uuid-customval ue? string

+--rwietf-ucpe: persistance-id? string

+--rw ietf-ucpe: pci-passt hrough
+--rw ietf-ucpe: device* [device-nane]

I

| +--rw ietf-ucpe: devi ce- nane string

| +--rw ietf-ucpe:vendor-id? string

| +--rw ietf-ucpe: device-id? string

| +--rw ietf-ucpe: devi ce-i ndex? i nt 64

+--rw ietf-ucpe: sf-cp-paranms* [sf-connection-point-id]
| +--rwietf-ucpe:sf-connection-point-id string

| +--rwietf-ucpe:io-acceleration

| | +--rwietf-ucpe:interface-type? enuner ati on
| | +--rwietf-ucpe:interface-nodel? enuner ati on
| | +--rwietf-ucpe: nunber-of - queues? ui nt 64

| +--rwietf-ucpe: mac-parans

| +--rw ietf-ucpe: mac-type? enuner ati on
| +--rw ietf-ucpe: custom nac- addr ess? string
+--rwietf-ucpe:sinplified-I|ne-props

|

+--rw ietf-ucpe: sf-connection-points* \
[ sf-connecti on-point-id]

| | +--rwietf-ucpe:sf-connection-point-id string
| +--rwietf-ucpe:ran? ui nt 64

| +--rwietf-ucpe:cpu? ui nt 64

| +--rwietf-ucpe:storages* [id]

| +--rwietf-ucpe:id string

| +--rwietf-ucpe:location? string

+--rw ietf-ucpe: dayO-config

+--rwietf-ucpe:location? string
+--rw ietf-ucpe: dayO-var- pat h? string
+--rw ietf-ucpe:variabl e* [nane]
+--rw ietf-ucpe: nane string
+--rwietf-ucpe:val ue? string
nodul e: ietf-network

Shytyi, et al. Expires March 13, 2022 [ Page 13]
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+--rw networ ks
+--rw networ k* [ network-id]
| +--rw network-id net wor k-id
| +--rw network-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-1i d
+--rw node* [node-id]

|

| | +--rwnode-id node-i d

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

| | | +--rw network-ref -> ../..]..]supporting\
- net wor k/ net wor k- r ef

| | | +--rw node-ref -> [ net wor ks/ net wor k\

/ node/ node-i d
| | +--rwnt:termnation-point* [tp-id]
| | | +-rwnt:tp-id tp-id
| | | +--rwnt:supporting-termnation-point* \
[ network-ref node-ref tp-ref]

| | | | +--rwnt:network-ref -> N
nw. supporti ng- node/ net wor k- r ef
| | | | +--rwnt:node-ref -> N
nw. supporti ng- node/ node-r ef
| | | | +--rwnt:tp-ref -> 0\

/ nw. net wor ks/ net wor k[ nw: net wor k-i d=current()/ \
.. /I network-ref]/node[ nw. node-id=current()/\
../ node-ref]/termnation-point/tp-id

| | +--rwtet:te-node-id? te-types:te-node-id
| | +--rwtet:te!
| | | +--rwtet:te-node-tenpl ate* -> oo

/teltenpl at es/ node-t enpl at e\
/[ name {tenpl ate}?
+--rw tet:te-node-attributes
+--rw tet-sf:service-function
+--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
I
I
| | +--rwtet-sf:sf-connection-point-id? string
| +--rwtet-sf:to
I
I
I
I

| +--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
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nmodul e:

+--rw tet-sf:link-termnations
+--rw tet-sf:link-term nation* [id]
+--rwtet-sf:id
+--rw tet-sf:from
| +--rwtet-sf:tp-ref? -> ...
.. /nt:termnation-point/tp-id
| +--rwtet-sf:to

| ] | +--rwtet-sf:service-function-id?

ui nt 32

N A

\

bool ean

string
[ | +--rwtet-sf:sf-connection-point-id? \
string
|| +--rw tet-sf:enabl ed?
| +--rw tet-sf:direction? \
connectivity-direction
[ +--rw lt-vlink-id:virtual-1ink-id?

i etf-network-instance

+--rw networ k-i nstances
+--rw networ k-i nstance* [nane]

Shyt i,

+--rw nane
+--rw enabl ed?
+--rw description?
+--rw (ni-type)?
+--rw (root-type)
+--:(vrf-root)
| +--rwvrf-root
+--:(vsi-root)
| +--rw vsi-root
| +--rwietf-ucpe-ni:network-instance-properties
| +--rw ietf-ucpe-ni:sf-connection-points*
[ sf-connection-point-id]

string

string
bool ean
string

| | +--rwietf-ucpe-ni:sf-connection-point-id string
| | +--rwietf-ucpe-ni:stacked-vlans
| | | +--rwietf-ucpe-ni:outer-VLAN 0x81007? \
dlqg: vi d-range
| +--rwietf-ucpe-ni:inner-VLANs-0x8100* uint 16
+--rwietf-ucpe-ni:Q nQ

| +--rwietf-ucpe-ni:cvlans-0x8100* uint 16

+--rwietf-ucpe-ni:dotlg-vlan
+--rw ietf-ucpe-ni:access-tag?
d1q: vi d-range

L
| | | +--rwietf-ucpe-ni:svlan-0x88a8? dlg: vi d-range
I I
I I
I I

\

| | +--rwietf-ucpe-ni:trunk-all owed-vl ans* \

uint 16

| | +--rw ietf-ucpe-ni:port-node?
enuner ati on

| +--rw ietf-ucpe-ni:io-acceleration

et al. Expires March 13, 2022
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| +--rwietf-ucpe-ni:dpdk
| | +--rwietf-ucpe-ni:rx-queues?
| | +--rwietf-ucpe-ni:tx-queues?
| | +--rwietf-ucpe-ni:cpu-nmsk?
| +--rwietf-ucpe-ni:ebpf-xdp
+--rw ietf-ucpe-ni:ni-area?
+--rw ietf-ucpe-ni:supporting-node?

/ nw. net wor ks\

/ net wor k/ node/ node-i d

+--:(vv-root)
+--rw VvVv-root

nodul e: ietf-ucpe-Ilne-properties
+--rw nfv
+--rw vnfd* [id]
+-rwid string
+--rw provider string
+--rw product - nane string
+--rw sof t war e-versi on string
+--rw version string
+--rw product - i nf o- nane? string
+--rw product -i nfo-description? string
+--rw vnf mi nf o* string
+--rw | ocal i zati on-1 anguage? string

etc.

+--rw defaul t-1ocalization-|anguage? string
+--rw vdu* [id]

| +-rwid string
+--rw nane string

+--rwint-cpd* [id]

I
| +--rw description? string
|
.. Follow ng ETSI SOLO06

8. Security Considerations

At this tine,

9. | ANA Consi derati ons

No request to IANA at this tine.
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Appendi x A. Exanpl e of the uCPE resources managenent

Thi s section provides an overview of the YIN format.

<networ ks xm ns="urn:ietf:parans: xn :ns:yang:ietf-network">
<net wor k>
<net wor k- i d>net wor k- 1</ net wor k- i d>
<net wor k-t ypes>
<te-topology xml ns="urn:ietf:parans: xm :ns:yang:ietf-te-topol ogy">
<sf xml ns="urn:ietf:paranms: xm :ns:yang:ietf-te-topol ogy-sf"/>
</te-topol ogy>
</ net wor k-t ypes>
<node>
<node-i d>ucpel</ node-i d>
<te-node-id xmns="urn:ietf:paranms: xm :ns:yang:ietf-te-topol ogy" \
>0. 0. 0. 0</te-node-i d>
<te xm ns="urn:ietf:parans: xm :ns:yang:ietf-te-topol ogy">
<t e-node-attri but es>
<servi ce-function
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-te-topol ogy-sf">
<connectivity-matrices>
<connectivity-matri x>
<id>l</id>
<fromp
<servi ce-function-i d>VMone</ servi ce-function-id>
<sf-connecti on- poi nt-i d>1</ sf - connecti on-poi nt-i d>
</fromp
<t 0>
<service-function-id>Sw t chOne</servi ce-function-id>
<sf-connecti on-poi nt-id>11</sf-connecti on-point-id>
</to>
<virtual -link-id> 11</virtual -1ink-id>
</connectivity-matri x>
<connectivity-matri x>
<id>2</id>
<fromp
<servi ce-function-i d>VM wo</ servi ce-function-id>
<sf-connecti on- poi nt -i d>1</ sf-connecti on-poi nt-i d>
</fronp
<t 0>
<service-function-id>Sw t chOne</servi ce-function-id>
<sf-connecti on-poi nt-id>12</sf-connecti on-point-id>
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</to>
<virtual -link-id>l12</virtual -1ink-id>
</connectivity-matri x>
<connectivity-matri x>
<i d>3</id>
<fromp
<servi ce-function-i d>VM hree</servi ce-function-id>
<sf-connecti on- poi nt -i d>1</ sf - connecti on- poi nt-i d>
</fronp
<t 0>
<service-function-id>Sw tchOne</service-function-id>
<sf-connecti on-poi nt-id>13</sf-connection-point-id>
</to>
<virtual -link-id>l13</virtual -1ink-id>
</connectivity-matri x>
<connectivity-matri x>
<id>4</id>
<fromp
<servi ce-function-i d>VM our </ servi ce-function-id>
<sf-connecti on- poi nt-i d>1</ sf-connecti on-poi nt-i d>
</fronp
<t 0>
<service-function-id>Sw tchOne</service-function-id>
<sf-connecti on-poi nt-id>14</sf-connecti on-poi nt-id>
</to>
<virtual -link-id>l 14</virtual -1ink-id>
</connectivity-matri x>
</ connectivity-matrices>
</ servi ce-function>
</te-node-attributes>
</te>
</ node>
</ net wor k>
</ net wor ks>

<l ogi cal - net wor k- el ements \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-1|ogical -network-el enent">
<| ogi cal - net wor k- el enent >
<name>VM our </ nane>
<l ogi cal - net wor k- el enent - properties \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-ucpe-I|ne-properties">
<sf-connecti on- poi nt s>
<sf-connecti on- poi nt -i d>1</ sf-connecti on-poi nt-i d>
</ sf - connecti on- poi nt s>
<supporting- node>ucpel</ supporti ng- node>
<ranmp,1024</rane
<cpu>4</ cpu>
<st or ages>
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<id>1</id>
<l ocati on>vm4. qgcow2</| ocati on>
</ st orages>
</ | ogi cal - net wor k- el ement - properti es>
</| ogi cal - net wor k- el enent >
<l ogi cal - net wor k- el enent >
<nanme>VMone</ nanme>
<l ogi cal - net wor k- el ement - properties \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-ucpe-I|ne-properties">
<sf-connecti on- poi nt s>
<sf-connecti on-poi nt-i d>1</sf-connecti on-point-id>
</ sf - connecti on- poi nt s>
<supporting- node>ucpel</ supporti ng- node>
<ranp1024</ranp
<cpu>4</ cpu>
<st or ages>
<id>l</id>
<l ocati on>vml. qgcow2</| ocati on>
</ st orages>
</1 ogi cal - net wor k- el enent - properties>
</ 1 ogi cal - net wor k- el enent >
<l ogi cal - net wor k- el enent >
<nanme>VM hr ee</ nane>
<l ogi cal - net wor k- el enent - properties \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-ucpe-|ne-properties">
<sf-connecti on- poi nt s>
<sf-connecti on-poi nt-i d>1</sf-connecti on-point-id>
</ sf-connecti on- poi nt s>
<supporti ng- node>ucpe</ supporti ng- node>
<ranr1024</ranp
<cpu>4</ cpu>
<st or ages>
<id>1</id>
<l ocat i on>vnBqcow2</| ocati on>
</ st orages>
</1 ogi cal - net wor k- el enent - properties>
</1 ogi cal - net wor k- el enent >
<| ogi cal - net wor k- el enent >
<name>VM wo</ nane>
<l ogi cal - net wor k- el enent - properties \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-ucpe-I|ne-properties">
<sf-connecti on- poi nt s>
<sf-connecti on- poi nt -i d>1</ sf-connecti on-poi nt-i d>
</ sf - connecti on- poi nt s>
<supporting- node>ucpel</ supporti ng- node>
<ranp1024</ranp
<cpu>4</ cpu>
<st or ages>
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<id>1</id>
<l ocati on>vn¥.iso</| ocation>
</ st orages>
</ | ogi cal - net wor k- el ement - properti es>
</| ogi cal - net wor k- el enent >
</1 ogi cal - net wor k- el enent s>
<net wor k- i nstances \
xm ns="urn:ietf:parans: xm :ns:yang:ietf-network-instance">
<net wor k- i nst ance>
<name>Swi t chOne</ name>
<net wor k- i nst ance- properties \
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-ucpe-ni-properties">
<sf-connecti on- poi nt s>
<sf-connecti on-poi nt-id>10</sf-connecti on-poi nt-id>
<dot 1g- vl an>
<trunk-al | owed- vl ans>112</trunk- al | owed- vl ans>
<trunk-al | oned-vl ans>113</trunk-al | owed- vl ans>
<trunk-al | oned-vl ans>114</trunk-al | owed- vl ans>
<port - node>t r unk</ port - node>
</ dot 1g- vl an>
</ sf - connecti on- poi nt s>
<sf-connecti on- poi nt s>
<sf-connection-point-id>11l</sf-connection-point-id>
</ sf - connecti on- poi nt s>
<dot 1g- vl an>
<access-tag>111</access-tag>
</ dot 1g- vl an>
<sf-connecti on- poi nt s>
<sf-connection-point-id>12</sf-connection-point-id>
</ sf - connecti on- poi nt s>
<sf-connecti on- poi nt s>
<sf-connecti on-poi nt-id>13</sf-connection-point-id>
</ sf - connecti on- poi nt s>
<sf-connecti on- poi nt s>
<sf-connection-point-id>14</sf-connection-point-id>
</ sf - connecti on- poi nt s>
<supporting- node>ucpel</ supporti ng- node>
</ net wor k-i nst ance-properties>
</ net wor k- i nst ance>
</ net wor k- i nst ances>

Appendi x B. Exanple of the uCPE resources managenent (deprecated)

This section provides an overvi ew of the deprecated YANG Model that
MAY give an alternative view on the uCPE managenent.
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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 C. 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 D. 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>
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