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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 Service Mddel serves
as a base framework for managi ng an universal Custoner-Prem ses

Equi prrent (uCPE) subsystem The nodel can be used by a Network
Service O chestrator.

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 Engi neering
Task Force (IETF). 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 mnum of six nonths
and may be updated, replaced, or obsoleted 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 25, 2020.
Copyright Notice

Copyright (c) 2019 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunment is subject to BCP 78 and the | ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. 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
the Trust Legal Provisions and are provided w thout warranty as
described in the Sinplified BSD License.
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1. | nt roducti on

Networ 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 Service Mddel (VYSM to nmanage froman O chestrator
the infrastructure inside the uCPE

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
Link - is an entity that enables |ink |ayer conmunication of nodes.
Port - node connector to the |ink.
NE - Network El enent.
NSYM - Network Service Yang Modul e.
VYSM - VNF YANG Servi ce Mdel.

3. Universal CPE
Firstly, this docunent defines the platformthat is controlled with

VYSM - universal CPE (uCPE). The uCPE as harware with x86
capabilities that is generally running Linux distibution wth
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additinal virtualisation layer. Virtualization |ayer 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 40GB storege, 4 vPorts). VNFs MAY be
i nterconnected between each other and physical ports via Virtual

Net wor ks. Topol ogy construction and VM I|ifecycle managenent is

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

VNF1 VNF2 VNF3 |
Vi rtual Vi rtual Virtual | uCPE software
Comput e St or age Net wor ks|
________________________________________ IEEE T ——
PHY x86 RAM-PHY PHYsi cal | uCPE Har dwar e
processor st or age ports |

The next el enments can be managed in the uCPE
o Virtual Network Funcitons:
*  Nunmber of assigned vCPUs.
* Size of allocated RAM
* VNF dayO config (bootstrap).
* vLinks that are attached to the VNF.
o Virtual Swtches:
* vLinks that are attached to the vSW
o Virtual Links(vLinks).
o Physical Ports of the uCPE
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. W
can have multiple VNFs instantiated in the uCPE. Wth support of

links and swithes, VNFs may participate a service chains. Exanple of
servi ce chains:
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4.

o VSWWAN)-I1-vRouter(vCPE)-|2-vSW Service)-|3-vFirewall -
| 4- vSW LAN) .

o0 VSWWAN)-I|1- SDWAN-| 2-vSW Service)-13-vFirewal |l -14-vSWLAN).
YANG Servi ce Mddel for uCPE nmanagenent

Secondly, this docunent defines and classifies the VYSM as Network
Servi ce YANG Modul e(NSYM | ayer conponent RFC 8199 [ RFC8199]. Thus
it inherits the characteristics of the NSYM Layer. VYSMis a nodel ed
representation of the specific service requirenents. |t provides
abstraction of services configuration and operations that MAY be

i npl enented in Network Elenmets (NEs). Thus VYSM does not descri be
all configuration to be perforned on the devices, but provides the
configuration that is required for the "Network Service to Network

El ement (s)" deconposition process RFC 8199 [ RFC8199]. Exanple of the
deconposition is presented in the figure bel ow

The Network Service YANG nodul e exposes the configuration commands
via the Northbound interfaces of the orchestrator. Therefore the set
of the commands nodeled 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 enent payl oads (for
exanpl e xm for NETCONF) that carry an equival ent of commands such as
"“nf nf-nanme VNF1"
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vm VNF1
S S T S S
#
#
B B T T R R S S R S R S B RS

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

I R T T s sl T U S S S S T S S
| Network Service YANG Mdul e |
i s T I S S S

#
HEH#HHHHHIH B H R B HTHEH R or chestr at or
# # #
"Modulel ' ° Mbdule 2 T Modul e3 ' <= Network El enent
B B R ' YANG Modul es
# # #
# # HHHBHHHTH BB HBHTH T
HH## HHA##HIHHHHH SR #
: # # # :
e T S e T < S S T e S S S S e e I s S S SUp S &
# # #
Network # elenent 1 Net work # el enent 2 Net work # el enent 3
TS i i S SR S S S ST S S S S S S SR S S
| domains domain VNF1l| |[tenants tenant nane VNF1l| | nf nf-nanme 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. UuCPE YANG Service Mdel tree diagram overview
This section provides an overvi ew of the Service YANG Mdel (VSYM

that MAY be made with "pyang" utility. The figure bel ow presents the
tree di agram of VYSM
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nodul e: ietf-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

6. Specification of the VNF YANG Servi ce Model

This section presents the specification of the VYSM

<CODE BEA NS> file "ietf-ucpe@019-09-16. yang"
nmodul e ietf-ucpe {
namespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe";
prefix ietf-ucpe;
or gani zati on
" SFR';
cont act
"Dytro Shytyi
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EMai |l :ietf.dnytro@hytyi.net";
descri ption

"This YANG Servi ce Mddel for uCPE nmanagenent.";
revi sion 2018-07-01 {

description

“Initial revision.";

reference
"draft-shytyi-netnod-vysmO01";
}
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";
}
[ist ucpe{
key nane;
| eaf nane {
type string;
description "I D of uCPE where
a service is instantiated";
}
[ist |inks{
key Iink;
| eaf |ink{
type string;
description "Name of the virtual link fromthe pool
of the |inks";
description "Pool of the virtual links that connect VMs and
Interfaces”;
}

[ist phylnterfaces{
key interface;
| eaf interface{
type string;
description "Name of physical interface";

}
list ports{
key port;
| eaf port{

type string;
description "Name of the connector”;

}
| eaf |ink{
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type |l eafref{
path "../../../1inks/link";
}

description "Link that is connected to
the port via connector”;
}
description "Set of the connectors the
physi cal interface has";

}

description "Set of physical interfaces";
}
list swtches{
key swi tch;
| eaf switch{
type string;
description "Name of the forwardi ng donain";

}
list ports{
key port;
| eaf port{
type string;
description "Name of the connector”;
}
| eaf nanme{
type string;
description "Nanme of the
subconnector”;
}
| eaf 11 nk{
type | eafref{
path "“../../../1inks/link";
description "Link that is connected to the
switch via port"
}
description "Set of the connectors the
f orwar di ng domai n has";
}
description "Set of the forwardi ng domai ns";
}
[ist vis{
key vm
| eaf vm{
type string;
description "ID of the Virtual Machine";
}

Shyt yi Expi res March 25, 2020 [ Page 8]



I nternet-Draft A YANG Modul e for uCPE managenent Sept enber 2019

[ist ports{
key port;
| eaf port{
type string;
description "Nane of the connector”;
}
| eaf nanme{
type string;
description "Nanme of
t he subconnector”;
}
| eaf Iink{
type |l eafref{
path "../../../1inks/link";
}
description "Link that connects the
VMwith a swwtch or Interface
via connector”;
}
description "Set of Virtual Mchine connectors”;
}
| eaf ran{
type uint 64,
description "Size of RAMto allocate for
t he GQuest OS';
| eaf cpu{
type uint 64;
description "Nunber of vCPUs to
all ocate for the Guest OS";
}
list storages{
key id;
| eaf id{
type string;
descri ption "Nunber of
vDi sk attached to the VM
}
| eaf | ocation{
type string;
description "External |ocation where
the i mage (ex.qcow?2) is saved.";
}
description "Virtual storge/vD sk
attached to the Virtual Machine";
}

cont ai ner dayO-confi g{

Shyt yi Expi res March 25, 2020 [ Page 9]



I nternet-Draft A YANG Modul e for uCPE managenent Sept enber 2019

| eaf | ocation{

type string;

description "0Oday configuration |ocation";
}
| eaf dayO-var - pat h{

type string;

description "path of the file
that contains the Oday vari abl es”;
}
[ist variabl ef
key nane;
| eaf nanme{
type string;
description "variabl e nane";

| eaf val ue{
type string;
description "vari abl e val ue";

}

description "list of variables";

}

description "0Oday configuration:init config";

}

description "Set of the Virtual Machines configured
on the universal Custoner-Prem ses Equi pment";

}
description "This is an uCPE nanagenent service";
}
}
<CODE ENDS>

7. XM exanpl e

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

i cense.
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ommmm e + oo + R L +
| VSWLAN) | --12--| VNF-vFirewal | | --13--] |
I + o e - + | |
+o---- - + A + | vSW Ser vi ce) |
| VSWWAN) | --11- -] VNF_VCPE |--14--]| |
Fommmm - + Fom oo + Fommm e +

<ucpe xm ns="urn:ietf:parans: xm : ns:yang:ietf-ucpe">
<nane>ucpel</ nane>

<li nks>
<li nk>l 1</1i nk>
</links>
<li nks>
<link>l2</1i nk>
</links>
<li nks>
<li nk>l 3</1ink>
</links>
<li nks>
<l ink>l 4</1i nk>
</links>

<swi t ches>
<swi t ch>| an</ swi tch>
<ports>
<port >10</port >
<nane>| 2p10</ nanme>
<l ink>l2</1ink>
</ ports>
</ swi tches>
<swi t ches>
<swi t ch>servi ce</ swi tch>
<ports>
<port>10</port>
<nane>| 3p10</ nane>
<l'i nk>l 3</1i nk>
</ ports>
<ports>
<port>11</port>
<nane>| 4p10</ nane>
<l ink>l4</1i nk>
</ ports>
</ swi tches>
<swi t ches>
<swi t ch>wan</ swi t ch>
<ports>
<port >10</port>
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<link>l 1</ 1i nk>
</ ports>
</ swi t ches>
<vVvns>
<vnPVNF- vCPE</ virp
<ports>
<port>1</port>
<name>| 1pl</ name>
<li nk>l 1</ 1i nk>
</ ports>
<ports>
<port >2</port>
<nanme>| 4p2</ name>
<l i nk>l 4</ | i nk>
</ ports>
<r anp2048</ r anp
<cpu>2</cpu>
<st or ages>
<id>1</id>
<l ocation>http://192. 168. 2. 1/ vCPE- x86. gcow2</ | ocat i on>
</ st orages>
<dayO- confi g>
<l ocation>https://192. 168. 2. 1/ vCPE- dayO0. i so</| ocati on>
<dayO- var - pat h>/ confi g. ronx/ dayO- var - pat h>
<vari abl e>
<nanme>host nanme</ nane>
<val ue>l ETF- vCPE</ 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>
</ dayO0- confi g>
</ vns>
<vVvns>
<vnPVNF- vFi rewal | </ v
<ports>
<port>1</port>
<nane>| 3pl</ name>
<l ink>l 3</1ink>
</ ports>
<ports>
<port >2</port>
<name>| 2p2</ name>
<li nk>l 2</1i nk>
</ ports>
<ranr2048</r anp
<cpu>2</ cpu>
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<st or ages>
<id>1</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/ vFi rewal | - day0. i so</| ocati on>
<dayO- var - pat h>/ confi g. ronx/ dayO- var - pat h>
<vari abl e>
<nane>host nane</ nane>
<val ue>vFi rewal | </ val ue>
</vari abl e>
<vari abl e>
<nane>i paddr ess</ nanme>
<val ue>192. 168. 1. 3 255. 255. 255. 0</ val ue>
</vari abl e>
</ dayO0- confi g>
</vns>
</ ucpe>

8. Security Considerations
At this time, no security considerations are addressed by this neno.
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No request to IANA at this tine.
10. Acknow edgenents
The authors would Iike to thank:
o Mahesh Jet hanandani .
o Robert Varga.
o Bill W
for their val uabl e coments.
11. Normative References
[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renent Level s", BCP 14, RFC 2119,

DO 10. 17487/ RFC2119, March 1997,
<https://ww.rfc-editor.org/info/rfc2119>.

Shyt yi Expi res March 25, 2020 [ Page 13]



I nternet-Draft A YANG Modul e for uCPE managenent Sept enber 2019

[ RFC8199] Bogdanovic, D., Caise, B., and C. Mberg, "YANG Mdul e
Classification", RFC 8199, DO 10.17487/RFC8199, July
2017, <https://www. rfc-editor.org/info/rfc8199>.

Aut hor’' s Addr ess

Dyt ro Shytyi

SFR

Paris area , |l e-de-France
France

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

Shyt yi Expi res March 25, 2020 [ Page 14]



