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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 Servi ce Mdel serves
as a base framework for managi ng an universal Custoner-Prem ses

Equi pnrent (uCPE) subsystem The nodel can be used by a Network
Service Orchestrator

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I1ETF). Note that other groups nmay al so distribute
wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi mum 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 April 21, 2020.
Copyright Notice

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

This docunent 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 nust
include Sinplified BSD License text as described in Section 4.e of
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the Trust Legal Provisions and are provided w thout warranty as
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1. I nt roducti on

Net wor k Function Virtualization is a technology that allows to
virtualize the network services running on dedi caded hardware. Thi
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 nanage froman O chestrat
the infrastructure inside the uCPE.

2. Term nol ogy
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMMENDED', "MAY", and "OPTIONAL" in thi
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 ement.
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NSYM - Networ k Service Yang Modul e.
VYSM - VNF YANG Servi ce Mbdel .
3. Uni versal 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
: S + 0 ------ + 0 ------ + 0 -+ T - +
L |Aggr¢gation|----|CE—L2 |----]CPE-L3|----| FW----| SDWAN - - - LAN
: | swtch I I [ = 1 | @ | |
S + 0 e----- + 0 e----- I S e +
NCDE #1 NCDE #2
e +
S U + +--- - - + +--- - - + +- - + +---- - + |
...---|Aggr¢gation|---|--|CE-L2 | ----]CPE-L3|----|FW---| SDWAN| - | -- - LAN
| switch | | | I I I | I | |
Fommm e + L R + L R + +- -+ +- - + |
| universal Custoner-Prem ses Equi prment |
o +

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 VRout er (vCPE)
o VFirewall

o vLB(vLoad Bal ancer)

Shytyi, et al. Expires April 21, 2020 [ Page 4]



I nternet-Draft A YANG Modul e for uCPE managenent Cct ober 2019

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):
o VSWWAN)-I| 1-vRouter(vCPE)-I|2-vSWLAN).

o VSWWAN)-I1-vRouter(vCPE)-|2-vSW Service)-13-vFirewall -
| 4- vSW LAN) .

o VSWWAN)-I1-vRouter(vCPE)-12-vSW Servicel)-|3-vFirewall-14-
vSW Servi ce2) -1 5- SD- WAN- | 6- vSW LAN) .

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

0
VSWWAN1) - - vRout er - - +
+--vLoadBal ance vFirewall --vSWLAN)
vVSW WAN2) - - vRout er - - + | |
+-vSW Servi cel) +
0

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 Servi ce Mddel for uCPE managenent

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 requirenments. |t provides
abstraction of services configuration and operations that MAY be

i npl enmented 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 enent (s)" deconposition process RFC 8199 [RFC38199]. 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). 1In the exanple the command "vm VNF1" is
passed via Northbound interface to the orchestrator. It defines the
virtual machine nanme. Further the sane configuration MAY be
transornmed to the one or nmultiple Network El enent payl oads (for
exanple xm for NETCONF) that carry an equival ent of commands such as
“nf nf-nanme VNF1"

Shytyi, et al. Expires April 21, 2020 [ Page 6]



I nternet-Draft A YANG Modul e for uCPE managenent

T i SR O

vm VNF1
S S T S S
#
#

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

Cct ober 2019

T T o o i S e

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|

R S e E T I S S S e T £k Sk i S S

5. UuCPE YANG Service Mdel tree diagram overview

S i S SR SR

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

nodul e: ietf-ucpe
+--rw ietf-ucpe:ucpe* [nane]

+--rwietf-ucpe: Nane string
+--rw ietf-ucpe: device* -> ../ nane
+--rwietf-ucpe:links* [link]
| +--rwietf-ucpe:link string
+--rwietf-ucpe:switches* [swtch]
| +--rwietf-ucpe:swtch string
| +--rwietf-ucpe:ports* [port]
| +--rwietf-ucpe: port ui nt 64
Shytyi, et al. Expires April 21, 2020
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+--rw ietf-ucpe: nane?
+--rwietf-ucpe:link?

string
->

uCPE managenent

Cct ober 2019

Ao Tinks/Tink

+--rw ucpe-if:link-up-down-trap-enabl e?
+--ro0 ucpe-if:adm n-status

+--ro ucpe-if:oper-status

+--ro ucpe-if:last-change?

+--ro ucpe-if:if-index

+--ro ucpe-if:phys-address?

+--r0 ucpe-if:higher-layer-if*

+--ro ucpe-if:lower-layer-if*

+--ro ucpe-if:speed?

--rwietf-ucpe:vns* [vn]

+--rwietf-ucpe:vm string

+--rwietf-ucpe: ports* [port]

| +--rwietf-ucpe:port string

| +--rwietf-ucpe:nane? string

| +--rwietf-ucpe:link? -> .. /.. /.. /1inks/link

+--rwietf-ucpe:ranf string

+--rwietf-ucpe: cpu? string

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

| +--rwietf-ucpe:id string

| +--rwietf-ucpe:location? string

+--rw ietf-ucpe: day0O-config
+--rwietf-ucpe:location? string
+--rw ietf-ucpe: dayO-var- pat h? string
+--rwietf-ucpe:variabl e* [nane]

+--rw ietf-ucpe: nane string
+--rwietf-ucpe:value? string
--rw ucpe-if:interfaces

+--rw ucpe-if:interface* [nane]
+--rw ucpe-if: nane string
+--rw ucpe-if:description? string
+--rw ucpe-if:type identityref
+--rw ucpe-if:enabl ed? bool ean

enuneration {if-mb}?
enuneration {if-mb}?
enumner ati on

yang: date-and-ti ne
int32 {if-mb}?

yang: phys- addr ess
interface-ref
interface-ref

yang: gauge64

+--ro ucpe-if:statistics

_—_— - —— L ——

| +--ro ucpe-if:discontinuity-tine yang: dat e-and-ti nme
| +--ro ucpe-if:in-octets? yang: count er 64
| +--ro ucpe-if:in-unicast-pkts? yang: count er 64
| +--ro ucpe-if:in-broadcast-pkts? yang: count er 64
|  +--ro ucpe-if:in-nulticast-pkts? yang: count er 64
| +--ro ucpe-if:in-discards? yang: count er 32
| +--ro ucpe-if:in-errors? yang: count er 32
| +--ro ucpe-if:in-unknown-protos? yang: count er 32
| +--ro ucpe-if:out-octets? yang: count er 64
| +--ro ucpe-if:out-unicast-pkts? yang: count er 64
| +--ro ucpe-if:out-broadcast-pkts? yang: counter 64
| +--ro ucpe-if:out-nulticast-pkts? yang: count er 64
| +--ro ucpe-if:out-discards? yang: count er 32
Shytyi, et al. Expires April 21, 2020 [ Page 8]
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| | +--ro ucpe-if:out-errors? yang: count er 32
| +--rw ucpe-interface: ports* [port]
| +--rw ucpe-interface: port string
| +--rw ucpe-interface:link?-> .. /../../../lietf-nfv:links/link
X--ro ucpe-if:interfaces-state
X--ro ucpe-if:interface* [nane]
X--ro ucpe-if:name string
X--ro ucpe-if:type identityref
X--ro ucpe-if:adm n-status enuneration {if-mb}?
X--ro ucpe-if:oper-status enuner ati on
X--ro ucpe-if:|last-change? yang: date-and-ti ne
X--ro ucpe-if:if-index int32 {if-mb}?
X--ro ucpe-if:phys-address? yang: phys-address
X--ro ucpe-if:speed? yang: gauge64
X--ro ucpe-if:statistics
X--ro ucpe-if:discontinuity-tine yang: dat e-and-ti nme
X--ro ucpe-if:in-octets? yang: count er 64
X--ro ucpe-if:in-unicast-pkts? yang: count er 64
X--ro ucpe-if:in-broadcast-pkts? yang: count er 64
X--ro ucpe-if:in-nmulticast-pkts? yang: count er 64
X--ro ucpe-if:in-discards? yang: count er 32
X--ro ucpe-if:in-errors? yang: count er 32
X--ro ucpe-if:in-unknown-protos? yang: count er 32
X--ro ucpe-if:out-octets? yang: count er 64
X--ro ucpe-if:out-unicast-pkts? yang: count er 64

X--ro ucpe-if:out-broadcast-pkts? yang: counter64

X--ro ucpe-if:out-multicast-pkts? yang: counter64

X--ro ucpe-if:out-discards? yang: count er 32

X--ro ucpe-if:out-errors? yang: count er 32
6. Specification of the VNF YANG Servi ce Model

This section presents the specification of the VYSM There are 3
yang nodul es, where:

o yang nodule "ietf-vysminterfaces" augnents nodule "ietf-
i nterfaces”

o yang nodule "ietf-interfaces" augnents nodule "ietf-vysmservice".
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1. nodul e ietf-ucpe{
iiét ucpe {

}

2. nodule ietf-ucpe-interfaces {
import ietf-ucpe { prefix ietf-vysm }

augnent "/ietf-vysmucpe"{
container interfaces {
description "Interface paraneters.”;
list interface {

}

3.nmodul e ietf-ucpe-interfaces-ports {
inmport ietf-ucpe { prefix ietf-nfv; }
import ietf-ucpe-interfaces { prefix ietf-if; }

éhénent "l[ietf-nfviucpel/ietf-if:interfaces/ietf-if:interface" {

}

6.1. UuCPE nmai n yang nodul e

<CODE BEA NS> file "ietf-ucpe@019-10-19. yang"
nmodul e ietf-ucpe {
namespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe";
prefix ietf-ucpe;

organi zati on "SFR';
cont act
"Dnytro Shytyi
EMail :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.
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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 2019-10-19 {

}

descri ption

"Yang nodel was cleaned.letf 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";

revision 2018-01-07 {

}

Shyt i,

descri ption

"Initial revision.";

reference "draft-shytyi-netnod-vysm01";

list ucpe {

key "nane";
| eaf nane {
type string;
descri ption
"Device identificator";
}

descri ption
“"Nane of the instance of the service";

[ist links {
key "link";
leaf link {

type string {
pattern "[a-zA-Z0-9]*";

descri ption

“"Nane of the virtual link fromthe pool of
the |inks";
}
et al. Expires April 21, 2020 [ Page 11]
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descri ption
"Pool of the virtual |inks that connect
VMs and Interfaces”;
}
list swtches {
key "sw tch";
| eaf switch {
type string;
descri ption
“"Nane of the forwardi ng domain";
}

list ports {
key "port";
| eaf port {
type uint64 {
range "10.. 15",
}

descri ption
"Nane of the connector";
}

| eaf nane {
type string;
description
"Nane of the subconnector”;

}
leaf link {
type | eafref
path "../../../links/link";
}

descri ption
"Link that is connected to the switch
via port";
}
descri ption
"Set of the connectors the forwarding
donmai n has";
}
descri ption
"Set of the forwardi ng donai ns";
}
list v {
key "vni;
| eaf vm {

type string {
pattern "[a-zA-Z]*";

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

| eaf nane {
type string;
description
"Nane of the subconnector”;

}
leaf link {
type leafref {
path "../../../links/link";
}
descri ption
"Link that connects the VMwith a
switch or Interface via connector";
}
descri ption
"Set of Virtual Machi ne connectors”;
}
| eaf ram {
type uint 64,
descri ption
"Size of RAMto allocate for the
Quest OS';

| eaf cpu {
type uint 64,
descri ption
“"Nunber of vCPUs to allocate for the
Guest OS';
}
list storages {
key "id";
leaf id {
type string;
description
"Nanme of the Storage";

| eaf | ocation {
type string;
descri ption
"External |ocation where the inmage is
saved. ";
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}

descri ption
"Virtual storge of the image for the
Virtual Machine";
}
cont ai 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
"nane: val ue";

}

descri ption
"Oday configuration:init config";
}

descri ption
"Set of the Virtual Mchines configured on
t he uni versal Custoner-Prem ses Equi pment”;

<CODE ENDS>
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6.2. UuCPE ports yang nodul e for each interface

<CODE BEA NS> file "ietf-ucpe-interfaces-ports@019-10-19.yang"
nodul e ietf-ucpe-interfaces-ports {
namespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe-interfaces-ports”
prefix ucpe-interface;

i mport ietf-ucpe {
prefix ietf-nfv;
}

inmport ietf-ucpe-interfaces {
prefix ietf-if;
}

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

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

W t hout nodification, is permtted pursuant to, and subject to
the license ternms 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.";

revi sion 2019-10-19 {
descri ption
"Yang nodel is cleaned";
reference "draft-shytyi-opsawg-vysm 04";
}
revi sion 2019-10-03 {
descri ption
“Initial revision.";
reference "draft-shytyi-opsawg-vysm 01";

}
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augnment "/ietf-nfv:ucpel/ietf-if:interfaces/ietf-if:interface" {

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

}
leaf link {
type leafref {
path "../../.. /.. /lietf-nfv:links/ietf-nfv:Ilink"
}
descri ption
"Link that is connected to the port
via connector";
}
description
"Set of the connectors the physical
i nterface has";
}
descri ption
"ucpe ports of the interface";

<CODE ENDS>

.3. UCPE interfaces yang nodul e

<CODE BEA NS> file "ietf-ucpe-interfaces@019-10-19. yang"
nodul e ietf-ucpe-interfaces {
yang-version 1.1;

namespace "urn:ietf:parans: xm :ns:yang:ietf-ucpe-interfaces”

prefix ucpe-if;

i mport ietf-yang-types {
prefix yang;

}

inport ietf-ucpe {
prefix ietf-vysm

}

organi zation "I ETF NETMOD ( Net work Model i ng) Wbrki ng G oup”;

cont act
"WG Web: <https://datatracker.ietf.org/wy/ netnod/ >

Shytyi, et al. Expires April 21, 2020
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WG List: <mailto:netnod@etf.org>

Edi t or: Martin Bjorklund
<mai lto:nmbj @ail-f.conp";
description
"This nmodul e contains a collection of YANG definitions for
managi ng network interfaces.

Copyright (c) 2018 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 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 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 8343; see
the RFC itself for full legal notices.

The key words 'MJUST', 'MJUST NOT', 'REQU RED , ’'SHALL', ' SHALL
NOT’ , ' SHOULD , ' SHOULD NOT', ' RECOMVENDED , ' NOT RECOMVENDED |,
"MAY', and 'OPTIONAL' in this docunent are to be interpreted as
described in BCP 14 (RFC 2119) (RFC 8174) when, and only when,

t hey appear in all capitals, as shown here.";

revi sion 2019-10-19 {
description
"Yang nodel updated according to the ucpe needs";
reference "RFC 8343: A YANG Data Moddel for Interface Managenent"
}
revi sion 2018-02-20 {
descri ption
"Updated to support NMVDA. “;
reference "RFC 8343: A YANG Data Moddel for Interface Managenment"

}
revi sion 2014-05-08 {

descri ption

“Initial revision.";

reference "RFC 7223: A YANG Data Model for Interface Managenent";
!
* Typedefs
*/

typedef interface-ref {
type leafref {
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path "/ietf-vysmucpe/"+
"ucpe-if:interfaces/ucpe-if:interface/ucpe-if:nane"”;
}

descri ption
"This type is used by data nodels that need to reference

interfaces.";
}
/*
* |dentities
* [

identity interface-type {
descri ption
"Base identity fromwhich specific interface types are

derived.";
}
/*
* Feat ures
*/

feature arbitrary-nanes {
descri ption
"This feature indicates that the device allows user-controlled
interfaces to be naned arbitrarily."”;

}

feature pre-provisioning {
descri ption
"This feature indicates that the device supports
pre-provisioning of interface configuration, i.e., it is
possi ble to configure an interface whose physical interface
hardware is not present on the device.";

}

feature if-mb {
descri ption
"This feature indicates that the device inplenents
the IF-MB. ";
reference "RFC 2863: The Interfaces Goup MB";

}

/*
* Dat a nodes
*

augnent "/ietf-vysmucpe" {
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contai ner interfaces {
descri ption
"Interface paraneters.";
list interface {
key "nane";
descri ption
"The list of interfaces on the device.

The status of an interface is available in this list in the
operational state. |If the configuration of a
systemcontrolled interface cannot be used by the system
(e.g., the interface hardware present does not match the
interface type), then the configuration is not applied to
the systemcontrolled interface shown in the operational
state. If the configuration of a user-controlled interface
cannot be used by the system the configured interface is
not instantiated in the operational state.

Systemcontrolled interfaces created by the systemare
al ways present in this list in the operational state,
whet her or not they are configured."”;
| eaf nane {
type string;
descri ption
"The name of the interface.

A device MAY restrict the allowed values for this |eaf,
possi bly dependi ng on the type of the interface.

For systemcontrolled interfaces, this leaf is the

devi ce-specific nane of the interface.

If aclient tries to create configuration for a
systemcontrolled interface that is not present in the
operational state, the server MAY reject the request if
the i npl enentati on does not support pre-provisioning of
interfaces or if the nane refers to an interface that can
never exist in the system A Network Configuration
Protocol (NETCONF) server MJST reply with an rpc-error
with the error-tag 'invalid-value’ in this case.

If the device supports pre-provisioning of interface
configuration, the 'pre-provisioning’ feature is
adverti sed.

If the device allows arbitrarily naned user-controll ed
interfaces, the ’arbitrary-nanes’ feature is adverti sed.
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When a configured user-controlled interface is created by
the system it is instantiated with the sane nane in the
operational state.

A server inplenentation MAY map this leaf to the ifNane

M B object. Such an inplenentation needs to use sone

mechani smto handle the differences in size and

characters

al l oned between this leaf and ifNane. The definition of

such a nechanismis outside the scope of this docunent.";
reference "RFC 2863: The Interfaces Goup MB - ifNane";

| eaf description {
type string;
descri ption
"A textual description of the interface.

A server inplenmentation MAY map this leaf to the ifAlias
M B object. Such an inplenentation needs to use sone
mechani smto handle the differences in size and
characters

al l oned between this leaf and ifAlias. The definition of
such a nmechanismis outside the scope of this docunent.

Since ifAlias is defined to be stored in non-volatile
storage, the MB inplenentation MUST map ifAlias to the
val ue of 'description’ in the persistently stored
configuration.";

reference "RFC 2863: The Interfaces Goup MB - ifAlias";

}
| eaf type {
type identityref {
base interface-type;
}

mandat ory true;
descri ption
"The type of the interface.

When an interface entry is created, a server MNAY

initialize the type leaf with a valid value, e.g., if it
is possible to derive the type fromthe nane of the
i nterface.

If aclient tries to set the type of an interface to a

val ue that can never be used by the system e.g., if the
type is not supported or if the type does not match the
name of the interface, the server MIST reject the request.
A NETCONF server MJST reply with an rpc-error with the
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error-tag 'invalid-value’ in this case.";
reference "RFC 2863: The Interfaces Goup MB - ifType";
}
| eaf enabl ed {
t ype bool ean;
default "true";
descri ption
"This leaf contains the configured, desired state of the
i nterface.

Systens that inplenent the IF-MB use the value of this
| eaf in the intended configuration to set

IF-MB.ifAdm nStatus to "up’ or 'down’ after an ifEntry
has been initialized, as described in RFC 2863.

Changes in this leaf in the intended configuration are
reflected in ifAdm nStatus.";
reference "RFC 2863: The Interfaces Goup MB - ifAdm nSt atus”
}
| eaf |ink-up-down-trap-enable {
if-feature if-mb;
type enuneration {
enum "enabl ed" {
val ue 1;
descri ption
"The device wll generate |inkUp/linkDown SNWP
notifications for this interface.";
}
enum "di sabl ed" {
val ue 2;
descri ption
"The device will not generate |inkUp/IinkDown SNVP
notifications for this interface.";
}
}
descri ption
"Controls whether |inkUp/linkDown SNWVP notifications
shoul d be generated for this interface.

If this node is not configured, the value "enabled is
operationally used by the server for interfaces that do
not operate on top of any other interface (i.e., there

are
no 'lower-layer-if’ entries), and ’'disabled otherwse.",;
reference
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"RFC 2863: The Interfaces G oup MB -
i f Li nkUpDownTr apEnabl e";
}
| eaf adm n-status {
if-feature if-mb,;
type enuneration {
enum "up" {
val ue 1;
descri ption
"Ready to pass packets.";
}

enum "down" {
val ue 2;
descri ption
"Not ready to pass packets and not in sone test node.";
}

enum "testing" {
val ue 3;
descri ption
"In sonme test node.";
}

config fal se;
mandat ory true;
descri ption
"The desired state of the interface.

This | eaf has the sanme read semantics as ifAdm nStatus."”
reference "RFC 2863: The Interfaces G oup MB ifAdm nStatus”;
}
| eaf oper-status {

type enuneration {
enum "up" {
val ue 1;
description
"Ready to pass packets.";
}

enum "down" {
val ue 2;
descri ption
"The interface does not pass any packets.";
}

enum "testing” {
val ue 3;
descri ption
"In some test node. No operational packets can
be passed.";
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enum "unknown" {
val ue 4;
descri ption
"Status cannot be determ ned for sone reason."
}

enum "dormant " {
val ue 5;
descri ption
"Waiting for some external event.";
}

enum "not - present " {
val ue 6;
descri ption
"Sonme conponent (typically hardware) is m ssing."”
}

enum "I ower - | ayer - down" {
val ue 7;
descri ption
"Down due to state of |ower-layer interface(s).";
}

config fal se;
mandat ory true;
descri ption
"The current operational state of the interface.

This | eaf has the same semantics as ifQperStatus.";
reference "RFC 2863: The Interfaces G oup MB - ifQperStatus”;

| eaf |ast-change {
t ype yang: dat e-and-ti ne;
config fal se;
descri ption
"The time the interface entered its current operational
state. If the current state was entered prior to the
last re-initialization of the | ocal network managenent
subsystem then this node is not present.”;
reference "RFC 2863: The Interfaces G oup MB - iflLastChange";
}
| eaf if-index {
if-feature if-mb;
type int32 {
range "1..2147483647";

config fal se;
mandat ory true;
description
"The iflndex value for the ifEntry represented by this
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Shyt i,

interface.";
reference "RFC 2863: The Interfaces G oup MB - iflndex";
}
| eaf phys-address {
t ype yang: phys-address;
config fal se;
descri ption
"The interface’s address at its protocol sub-layer. For
exanple, for an 802.x interface, this object normally
contains a Media Access Control (MAC) address. The
interface’s nedi a-specific nodul es nust define the bit
and byte ordering and the format of the value of this
object. For interfaces that do not have such an address
(e.g., aserial line), this node is not present.";
reference "RFC 2863: The Interfaces G oup MB ifPhysAddress";
}
| eaf-1ist higher-layer-if {
type interface-ref;
config fal se;
descri ption
"Alist of references to interfaces |ayered on top of this
interface.";
reference "RFC 2863: The Interfaces Goup MB
- ifStackTabl e";

leaf-1ist |ower-layer-if {
type interface-ref;
config fal se;
description
"Alist of references to interfaces |ayered
underneath this interface.";
reference "RFC 2863: The Interfaces Goup MB - ifStackTabl e";

| eaf speed {
type yang: gaugeb64;
units "bits/second";
config fal se;
descri ption
"An estimate of the interface’s current bandwidth in bits
per second. For interfaces that do not vary in
bandwi dth or for those where no accurate estinmation can
be made, this node should contain the nom nal bandw dth
For interfaces that have no concept of bandw dth, this
node i s not present.";
reference
"RFC 2863: The Interfaces G oup MB -
i f Speed, ifH ghSpeed"”;
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container statistics {
config fal se;
descri ption
"A collection of interface-related statistics objects.”
| eaf discontinuity-tinme {
type yang: date-and-ti ne;
mandatory true;
descri ption
"The time on the nost recent occasion at which any one
or nore of this interface’s counters suffered a
di scontinuity. |If no such discontinuities have occurred
since the last re-initialization of the | ocal managenent
subsystem then this node contains the tine the |ocal
managenent subsystemre-initialized itself.";
}
| eaf in-octets {
type yang: count er 64;
descri ption
"The total nunber of octets received on the interface,
i ncluding fram ng characters.

Di scontinuities in the value of this counter can occur
at re-initialization of the nanagenent system and at
other tines as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces G oup MB ifHC nCctets”;
}
| eaf in-unicast-pkts {
type yang: count er 64;
descri ption
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were not addressed to a
mul ti cast or broadcast address at this sub-Iayer.

Discontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i f HCl nUcast Pkt s";
}

| eaf in-broadcast-pkts {
t ype yang: count er 64,
descri ption
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a broadcast
address at this sub-Iayer.
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D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference
"RFC 2863: The Interfaces Goup MB -
i f HCl nBr oadcast Pkt s"

| eaf in-multicast-pkts {
type yang: count er 64;
description
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a mnulticast
address at this sub-layer. For a MAC-|ayer protocol,
this includes both Goup and Functional addresses.

D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference
"RFC 2863: The Interfaces Goup MB -
i f HCl nMul ti cast Pkt s";

| eaf in-discards {

type yang: count er 32;

descri ption
"The nunber of inbound packets that were chosen to be
di scarded even though no errors had been detected to
prevent their being deliverable to a higher-|ayer
protocol. One possible reason for discarding such a
packet could be to free up buffer space.

Di scontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i fInDi scards”;
}
| eaf in-errors {
t ype yang: count er 32,
descri ption
"For packet-oriented interfaces, the nunber of inbound
packets that contained errors preventing them from being
deliverable to a higher-layer protocol. For character-
oriented or fixed-length interfaces, the nunber of
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i nbound transm ssion units that contained errors
preventing them from being deliverable to a higher-|ayer
pr ot ocol .

Discontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i flnErrors”;
}
| eaf in-unknown-protos {
t ype yang: count er 32,
descri ption
"For packet-oriented interfaces, the nunber of packets
received via the interface that were di scarded because
of an unknown or unsupported protocol. For
character-oriented or fixed-length interfaces that
support protocol nultiplexing, the nunber of
transm ssion units received via the interface that were
di scarded because of an unknown or unsupported protocol.
For any interface that does not support protocol
mul tiplexing, this counter is not present.

D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i f1 nUnknownPr ot 0s";
}
| eaf out-octets {
type yang: count er 64;
descri ption
"The total nunber of octets transmtted out of the
interface, including framng characters.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";
reference "RFC 2863: The Interfaces Goup MB -

i f HCQut Cct et s";

| eaf out-unicast-pkts {
type yang: count er 64;
description
"The total nunber of packets that higher-1level protocols

Shytyi, et al. Expires April 21, 2020 [ Page 27]



| nt er net - Draf t

A YANG Modul e for uCPE managenent Cct ober 2019

requested be transmtted and that were not addressed
to a multicast or broadcast address at this sub-Iayer,
i ncludi ng those that were di scarded or not sent.

Discontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -

i f HCQut Ucast Pkt s";

| eaf out-broadcast-pkts {
type yang: count er 64;
descri ption

"The total nunber of packets that higher-1level protocols

requested be transnmitted and that were addressed to a
broadcast address at this sub-layer, including those
t hat were discarded or not sent.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";

r ef erence

"RFC 2863: The Interfaces G oup MB -

i f HCQut Br oadcast Pkt s";

| eaf out-nulticast-pkts {
type yang: count er 64;
description

"The total nunber of packets that higher-1level protocols

requested be transmtted and that were addressed to a
mul ti cast address at this sub-layer, including those
that were discarded or not sent. For a MAC-I| ayer
protocol, this includes both G oup and Functi onal

addr esses.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";

r ef erence

"RFC 2863: The Interfaces G oup MB -

i f HCOut Mul ti cast Pkts";

| eaf out-discards {
type yang: count er 32;
descri ption
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"The nunmber of outbound packets that were chosen to be
di scarded even though no errors had been detected to
prevent their being transmtted. One possible reason
for discarding such a packet could be to free up buffer
space.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";
reference "RFC 2863: The Interfaces Goup MB -
i fQut D scards”;
}
| eaf out-errors {
type yang: count er 32;
description
"For packet-oriented interfaces, the nunber of outbound
packets that could not be transmtted because of errors.
For character-oriented or fixed-length interfaces, the
nunber of outbound transm ssion units that could not be
transmtted because of errors.

D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";

reference "RFC 2863: The Interfaces Goup MB -

i fQut Errors”
}
}
}
}
/*
* Legacy typedefs
*/
/'l typedef interface-state-ref {
I type leafref {
/1 path "/ietf-vysmucpe"+
Il "ucpe-if:interfaces-state/ucpe-if:interface/ ucpe-if:nanme"
I }
/1 status deprecated;
I descri ption
/1 "This type is used by data nodels that need to reference
/1 the operationally present interfaces."”;
Il
/* }

* Legacy operational state data nodes
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*/
container interfaces-state {
config fal se;
st at us deprecat ed;
description
"Data nodes for the operational state of interfaces.";
list interface {
key "nane";
st at us deprecat ed;
descri ption
"The list of interfaces on the device.

Systemcontrolled interfaces created by the systemare
al ways present in this list, whether or not they are
configured.";
| eaf nane {

type string;

status deprecated;

descri ption

"The nane of the interface.

A server inplenmentation MAY nmap this |eaf to the ifNanme

M B object. Such an inplenentation needs to use sone

mechani smto handle the differences in size and characters

al l oned between this leaf and ifNane. The definition of

such a mechanismis outside the scope of this docunent.";
reference "RFC 2863: The Interfaces Goup MB - ifNane";

}
| eaf type {
type identityref {
base interface-type;
}

mandat ory true;
st at us deprecat ed;
description
"The type of the interface.";
reference "RFC 2863: The Interfaces Goup MB - ifType"
}
| eaf adm n-status {
if-feature if-mb;
type enuneration {
enum "up" {
val ue 1;
descri ption
"Ready to pass packets.";
}

enum "down" {
val ue 2;
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descri ption
"Not ready to pass packets and not in sone test node.";
}

enum "testing" {
val ue 3;
descri ption
"In sone test node.";
}

mandat ory true;
status deprecated;
descri ption
"The desired state of the interface.

This | eaf has the sane read semantics as i fAdm nStatus."
reference "RFC 2863: The Interfaces Goup MB -
i fAdm nSt at us";
}
| eaf oper-status {
type enuneration {
enum "up" {
val ue 1;
description
"Ready to pass packets.";
}

enum "down" {
val ue 2;
descri ption
"The interface does not pass any packets.";
}

enum "testing” {
val ue 3;
descri ption
"In some test node. No operational packets can
be passed.";
}
enum "unknown" {
val ue 4;
descri ption
"Status cannot be determ ned for sonme reason.”
}

enum "dormant " {
val ue 5;
descri ption
"Waiting for some external event.";
}

enum "not - present " {
val ue 6;
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descri ption
"Sonme conponent (typically hardware) is m ssing."”
}

enum "I ower - | ayer - down" {
val ue 7;
descri ption
"Down due to state of |ower-layer interface(s).";
}

mandat ory true;
status deprecated;
descri ption
"The current operational state of the interface.

This | eaf has the same semantics as ifQperStatus.";
reference "RFC 2863: The Interfaces Goup MB -
i f Oper St at us”;
}

| eaf | ast-change {

type yang: dat e-and-ti ne;

st at us deprecat ed;

descri ption

"The tinme the interface entered its current operational
state. |If the current state was entered prior to the
last re-initialization of the |ocal network managenent
subsystem then this node is not present."”;
reference "RFC 2863: The Interfaces G oup MB -
i f Last Change";

| eaf if-index {
if-feature if-mb;
type int32 {
range "1..2147483647";
}

mandat ory true;
status deprecated;
descri ption
"The iflndex value for the ifEntry represented by this
interface.";
reference "RFC 2863: The Interfaces Goup MB - iflndex";
}
| eaf phys-address {
t ype yang: phys-address;
status deprecat ed;
descri ption
"The interface’s address at its protocol sub-layer. For
exanple, for an 802.x interface, this object normally
contains a Media Access Control (MAC) address. The
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interface’s nedi a-specific nodules nust define the bit
and byte ordering and the format of the value of this
object. For interfaces that do not have such an address
(e.g., aserial line), this node is not present.";
reference "RFC 2863: The Interfaces Goup MB -

i f PhysAddr ess";

}

I | eaf-1ist higher-layer-if {

/1 type interface-state-ref;

Il st at us deprecat ed;

/1 description

/1 "Alist of references to interfaces |ayered on
I top of this

I interface.";

I reference

Il "RFC 2863: The Interfaces Goup MB -
/1 i f StackTabl e";

I }

I

I leaf-list |ower-layer-if {

/1 type interface-state-ref;

Il st at us deprecat ed;

/1 description

/1 "Alist of references to interfaces
/1 | ayered underneath this

I interface.";

I reference

Il "RFC 2863: The Interfaces G oup MB -
/1 i f StackTabl e";

I

| eaf speed {

t ype yang: gaugeb4;

units "bits/second”;

st at us deprecat ed;

description

"An estinate of the interface’s current bandwidth in bits

per second. For interfaces that do not vary in
bandw dt h or for those where no accurate estination can

be made, this node should contain the nom nal bandw dt h.
For interfaces that have no concept of bandwi dth, this
node i s not present.";
reference
"RFC 2863: The Interfaces G oup MB -
i f Speed, ifH ghSpeed";
}
container statistics {
status deprecated;
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descri ption
"A collection of interface-related statistics objects.”;
| eaf discontinuity-tinme {
t ype yang: dat e-and-ti ne;
mandat ory true;
status deprecated;
descri ption
"The time on the nost recent occasion at which any one or
nore of this interface’s counters suffered a
di scontinuity. If no such discontinuities have occurred
since the last re-initialization of the | ocal nmanagenent
subsystem then this node contains the tine the |ocal
managenment subsystemre-initialized itself.";
}
| eaf in-octets {
type yang: count er 64;
status deprecated;
descri ption
"The total nunber of octets received on the interface,
i ncluding fram ng characters.

Di scontinuities in the value of this counter can occur
at re-initialization of the nanagenent system and at
other tines as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i fHCI nCctets”;
}
| eaf in-unicast-pkts {
type yang: count er 64;
st at us deprecat ed;
descri ption
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were not addressed to a
mul ticast or broadcast address at this sub-Iayer.
Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i f HCl nUcast Pkt s";
}
| eaf in-broadcast-pkts {
t ype yang: count er 64,
st at us deprecat ed;
descri ption
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a broadcast
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address at this sub-I|ayer.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tines as indicated by the val ue of
"discontinuity-time’.";
reference
"RFC 2863: The Interfaces G oup MB -
i f HCI nBr oadcast Pkt s*"
}
| eaf in-nulticast-pkts {
t ype yang: count er 64;
st at us deprecat ed;
descri ption
"The nunber of packets, delivered by this sub-layer to a
hi gher (sub-)layer, that were addressed to a nulticast
address at this sub-layer. For a MAC-|ayer protocol,
this includes both G oup and Functional addresses.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";
reference
"RFC 2863: The Interfaces G oup MB -
i fHCl nMul ti cast Pkts";

| eaf in-discards {

type yang: count er 32;

status deprecated;

descri ption
"The nunber of inbound packets that were chosen to be
di scarded even though no errors had been detected to
prevent their being deliverable to a higher-I|ayer
protocol. One possible reason for discarding such a
packet could be to free up buffer space.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-tinme’ .";
reference "RFC 2863: The Interfaces Goup MB -
i fInD scards”;
}
leaf in-errors {
type yang: count er 32;
status deprecated;
descri ption
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"For packet-oriented interfaces, the nunber of inbound
packets that contained errors preventing themfrom being
deliverable to a higher-layer protocol. For character-
oriented or fixed-length interfaces, the nunber of

i nbound transm ssion units that contained errors
preventing them from being deliverable to a higher-|ayer
pr ot ocol .

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tines as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces G oup MB -

i flnErrors”

| eaf in-unknown-protos {
type yang: count er 32;
status deprecated;
descri ption
"For packet-oriented interfaces, the nunber of packets
received via the interface that were di scarded because
of an unknown or unsupported protocol. For
character-oriented or fixed-length interfaces that
support protocol nultiplexing, the nunber of
transm ssion units received via the interface that were
di scarded because of an unknown or unsupported protocol.
For any interface that does not support protocol
mul ti pl exi ng, this counter is not present.
Discontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i f1 nUnknownPr ot os";
}
| eaf out-octets {
t ype yang: count er 64,
status deprecat ed;
descri ption
"The total nunmber of octets transmtted out of the
interface, including fram ng characters.

D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -

i f HCQut Cct et s™;
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}

| eaf out-unicast-pkts {

type yang: count er 64;

st at us deprecat ed;

description

"The total nunber of packets that higher-1level protocols

requested be transmtted and that were not addressed
to a multicast or broadcast address at this sub-Iayer,
i ncludi ng those that were di scarded or not sent.

Discontinuities in the value of this counter can occur
at re-initialization of the nmanagenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -
i f HCQut Ucast Pkt s";
}
| eaf out-broadcast-pkts {
t ype yang: count er 64,
st at us deprecat ed;
descri ption
"The total nunber of packets that higher-1level protocols
requested be transmtted and that were addressed to a
broadcast address at this sub-layer, including those
that were di scarded or not sent.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tines as indicated by the val ue of
"discontinuity-time’.";
reference
"RFC 2863: The Interfaces G oup MB -
i f HCQut Br oadcast Pkt s";
}
| eaf out-nulticast-pkts {
t ype yang: count er 64,
st at us deprecat ed;
descri ption
"The total nunber of packets that higher-1level protocols
requested be transnmitted and that were addressed to a
mul ticast address at this sub-layer, including those
that were discarded or not sent. For a MAC-| ayer
protocol, this includes both Goup and Functi onal
addr esses.

Di scontinuities in the value of this counter can occur

at re-initialization of the nanagenent system and at
other tines as indicated by the val ue of
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"discontinuity-time’.";
reference
"RFC 2863: The Interfaces G oup MB -
i f HCQut Mul ti cast Pkts";
}
| eaf out-discards {
t ype yang: count er 32,
st at us deprecat ed;
descri ption
"The nunber of outbound packets that were chosen to be
di scarded even though no errors had been detected to
prevent their being transmtted. One possible reason
for discarding such a packet could be to free up buffer
space.

D scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -

i fQut Di scards”;

| eaf out-errors {
type yang: count er 32;
st at us deprecat ed;
description
"For packet-oriented interfaces, the nunber of outbound
packets that could not be transmtted because of errors.
For character-oriented or fixed-length interfaces, the
nunber of outbound transm ssion units that could not be
transmtted because of errors.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
"discontinuity-time’.";
reference "RFC 2863: The Interfaces Goup MB -

i fQut Errors”

}
}

}
}
descri ption
"ucpe physical interfaces";
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<CODE ENDS>

7. XM exanpl e

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

i cense.

T + Fommmm e + Fommmm e +
| VSWLAN) | --12--| VNF-vFirewal I | --13--]| |
- + o e + | |
Fommm- - + S + | vSW Ser vi ce) |
| VSWWAN) | - -1 1--] VNF_VCPE |[--14--]| |
Fommmm - + Fomm e a - + Fomm e +

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

<li nks>

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

<l i nk>l 2</ 11 nk>
</links>
<li nks>

<li nk>l 3</1ink>
</links>
<li nks>

<l i nk>l 4</ 11 nk>
</links>

<swi t ches>
<swi t ch>| an</ swi tch>
<ports>
<port>10</port>
<nane>| 2p10</ nane>
<li nk>l 2</1i nk>
</ ports>
</ swi tches>
<swi t ches>
<swi t ch>servi ce</ swi tch>
<ports>
<port >10</port>
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<name>| 3p10</ nanme>
<li nk>l 3</1ink>
</ ports>
<ports>
<port>11</port>
<nane>| 4p10</ nanme>
<l i nk>l 4</ | i nk>
</ ports>
</ swi t ches>
<swi t ches>
<sw t ch>wan</sw t ch>
<ports>
<port>10</port>
<li nk>l 1</ 1i nk>
</ ports>
</ swi t ches>
<vVvns>
<vnPVNF- vCPE</ vire
<ports>
<port>1</ port >
<nane>| 1pl</ nane>
<l i nk>l 1</ | i nk>
</ ports>
<ports>
<port >2</ port >
<nane>| 4p2</ nane>
<li nk>l 4</1i nk>
</ ports>
<ranr2048</r anp
<cpu>2</cpu>
<st or ages>
<id>1</id>

Cct ober 2019

<l ocation>http://192. 168. 2. 1/ vCPE- x86. qcow2</ | 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. r onx/ dayO- var - pat h>

<vari abl e>
<nane>host name</ nane>
<val ue>| 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>

</ dayO- confi g>
</ vne>
<VIE>
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<vPVNF- vFi rewal | </ v
<ports>
<port>1</port >
<nane>| 3pl</ nanme>
<l'ink>l 3</I|ink>
</ ports>
<ports>
<port >2</port>
<nane>| 2p2</ name>
<l i nk>l 2</ | i nk>
</ ports>
<r an>2048</r anp
<cpu>2</ cpu>
<st or ages>
<id>1</id>
<l ocation>http://192.168. 2. 1/ vFirewal | - x86. qcow2</| ocati on>
</ st orages>
<dayO- confi g>
<l ocation>https://192.168. 2. 1/ vFirewal | - day0. i so</| ocati on>
<dayO- var - pat h>/ confi g. r onx/ dayO- var - pat h>
<vari abl e>
<name>host name</ 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>
</ dayO-confi g>
</ vms>
</ ucpe>

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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