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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 nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Sinplified BSD License.

Abstract

Abstraction and Control of TE Networks (ACTN) refers to the set of
virtual network operations needed to operate, control and nanage

| arge-scale nmulti-domain, multi-layer and multi-vendor TE networks,
so as to facilitate network programmability, automation, efficient
resource sharing

Thi s docunent provides YANG data nodel s that describe Key

Performance I ndicator (KPlI) telenmetry and network autononics for TE-
tunnel s and ACTN VNs.
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1.

I nt roducti on

Abstraction and Control of TE Networks (ACTN) describes a nethod for
operating a Traffic Engi neered (TE) network (such as an MPLS-TE
network or a layer 1/0 transport network) to provide connectivity
and virtual network services for custoners of the TE network [ ACTN-
Franme]. The services provided can be optimzed to neet the
requirenents (such as traffic patterns, quality, and reliability) of
the applications hosted by the custoners. Data nodels are a
representation of objects that can be configured or nonitored within
a system Wthin the | ETF, YANG [ RFC6020] is the | anguage of choice
for documenting data nodels, and YANG nodel s have been produced to
al l ow configuration or nodeling of a variety of network devices,
protocol instances, and network services. YANG data nodel s have been
classified in [ Net nod- Yang- Mbdel - Cl assification] and [ Service- YANG .

[ ACTN-VN] describes how customers or end to end orchestrators can
request and/or instantiate a generic virtual network service. [ACTN
Applicability] describes a connection between | ETF YANG nodel
classifications to ACTIN interfaces. In particular, it describes the
customer service nodel can be nmapped into the CM ( CNC MDSC
Interface) of the ACTN architecture.

The YANG nodel on the ACTN CM is known as customer service nodel in
[ Service- YANG . [ PCEP-Service-Aware] describes key network
performance data to be considered for end-to-end path conputation in
TE networks. Key performance indicator is a termthat describes
critical performance data that may affect VN TE service

1.1. Term nol ogy

1.2. Tree Structure - Legend

A sinplified graphical representation of the data nodel is used in
Section 5 of this this docunent. The neaning of the synbols in
these diagrams is defined in [ RFC8342].

1.3. Prefixes in Data Node Nanes
In this docunent, nanmes of data nodes and other data nodel objects

are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nodul es, as shown in Table 1.
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I T T +
| Prefix | YANG nodul e | Reference |
Fomm e o o mm e e e e e e e e e aa o n e e e e e oo - +
| rt | ietf-routing-types | [Routing-Types]

| te | ietf-te | [TE-tunnel] |
| te-types| ietf-te-types | [TE-Types] |
| te-kpi | ietf-te-kpi-telenetry | [This I-D] [
| vn | ietf-actn-vn | [ACTN- VN| |
| actn-tel| ietf-actn-te-kpi-telenetry | {This I-D |
Fomm e - o mm e e e e e e e e e m oo oo S +

Tabl e 1: Prefixes and correspondi ng YANG nodul es
2. Use-Cases

[ ACTN- PERF] describes use-cases relevant to this draft. It

i ntroduces the dynamic creation, nodification and optinization of
servi ces based on the performance nonitoring in the Abstraction and
Control of Transport Networks (ACTN) architecture. Figure 1 shows a
hi gh-1 evel workflows for dynam c service control based on traffic
nmoni t ori ng.

Sone of the key points from|[ACTN-PERF] are as foll ows:

Network traffic nonitoring is inportant to facilitate automatic
di scovery of the inbalance of network traffic, and initiate the
networ k optim zation, thus hel ping the network operator or the
virtual network service provider to use the network nore
efficiently and save CAPEX/ OPEX

Cust omer services have various SLA requirenments, such as
service availability, latency, latency jitter, packet |oss
rate, BER, etc. The transport network can satisfy service
availability and BER requirenments by providing different
protection and restoration nmechani snms. However, for other
performance paraneters, there are no such nechani sns. | n order
to provide high quality services according to custonmer SLA, one
possi ble solution is to nmeasure the service SLA rel ated
performance paraneters, and dynamically provision and optim ze
servi ces based on the performance nonitoring results.

Performance nonitoring in a large scale network could generate
a huge anmount of performance information. Therefore, the
appropriate way to deliver the information in CM and MP
i nterfaces should be carefully considered.
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T e +
| CNC  #--ieemmm oo +
| | Dynamic Service Control APP | |

o e e m e e e e e e e e oo + [
NS +
1. Traffic| /|\4.Traffic | 7\
Moni tor & | | Monitor | | 8. Traffic
Optinze | | Result 5.Service | | nodify &
Pol i cy | | modify& | | optim ze

[/ optimze Req.\|/ | result
. +
| MDSC R e +
| | Dynam ¢ Service Control Agent | |
| B + |
| S S S + |
[ | Flow Optimize | | vConnection Agent | [
| . S R ST + |
N TS +
2. Path | [|\3. Traffic [
Moni t or | | Monitor | |7.Path
Request | | Result 6. Pat h | | nodify &

[ [ nmodi fy& | | optimze

\ |/ | optimze Req.\|/ | result

I NN +
| PNC 4----mmmmm e e oo I R P + |
| | Network Provisioning | | Abstract Topol ogy Gen.| |
| o e e e e e e e oo oo B o + |
[ e e e e oo oo S T + [
| | Net wor k Moni toring| |Physical Topol ogy DB| |
| o m e e eaaaas I + |
NS +

Figure 1 Workflows for dynam c service control based on traffic
nmoni t ori ng

3. Design of the Data Mdels
The YANG nodel s devel oped in this docunent describe two nodel s:

(i) TE KPI Tel enetry Mdel which provides the TE-Tunnel |evel of
performance nonitoring nechani sm (See Section 4 for details)

(ii) ACTN TE KPI Tel enmetry Mdel which provides the VN | evel of the

aggr egat ed perfornance nonitoring nechani sm (See Section 5
for details)
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The nodel s i nclude -

(i) Performance Tel enetry details as neasured during the |ast
i nterval, ex delay.

(ii) Scaling Intent based on with TE/ VN coul d be scal ed in/out.

[Editor’s Note - Need to decide if scaling and telenetry can be in
the sane nodel as per the current draft.]

3.1. TE KPI Tel enetry Mde

Thi s nmodul e descri bes perfornmance telemetry for TE-tunnel nodel. The
telemetry data is augnented to tunnel state. This nodule also
al l ows autonomic traffic engineering scaling intent configuration
mechani smon the TE-tunnel level. Various conditions can be set for
aut o-scal ing based on the tel enetry data.

The TE KPI Tel enetry Mddel augnments the TE-Tunnel Mdel to enhance
TE performance nonitoring capability. This nmonitoring capability
will facilitate proactive re-optimnization and reconfiguration of TEs
based on the performance nonitoring data collected via the TE KP

Tel emetry YANG nodel

T + R +
| TE-Tunnel | | TE KPI |
[ Model | <--------- | Telenetry [
S + augnents | Model [

oo +

3.2. ACTN TE KPI Tel enetry Mode

Thi s nmodul e descri bes performance telemetry for ACTN VN nodel . The
telemetry data is augnented both at the VN Level as well as

i ndi vi dual VN nmenber |evel. This nodule also allows autonomnc
traffic engineering scaling intent configuration nechani smon the VN
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Il evel. Scale in/out criteria mght be used for network autonomics in
order the controller to react to a certain set of variations in
nmoni t ored paraneters.

Moreover, this nodul e al so provides nechanismto define aggregated
telemetry paraneters as a grouping of underlying VN level telenetry
paraneters. G ouping operation (such as maxi nrum nmean) could be set
at the tine of configuration. For exanple, if maxi mum grouping
operation is used for delay at the VN level, the VN telenetry data
is reported as the maxi num {delay_vn_nenber_1, delay_vn _nenber 2, ..
del ay_vn_nenber N}. Thus, this telenetry abstracti on nechani sm
allows the grouping of a certain conmmon set of telenetry val ues
under a groupi ng operation. This can be done at the VN-nmenber | evel
to suggest how the E2E telenetry be inferred fromthe per domain
tunnel created and nonitored by PNCs. One proposed exanple is the

fol | owi ng:
o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeem oo +
| ONC I
I I
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
1. CNC sets the | [\ 2. MDSC gets VN Tel enetry
groupi ng op, and | |
subscri bes to the [ [ VN KPI TELEMETRY (VN Level)
VN | evel telenetry for | | VN Utilized-bw percentage:
Del ay and | | M ni mum acr oss VN Menbers
Utilized-bw pecentage | [ VN Del ay: Maxi num across VN
\ |/ | Menber s
o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeem oo +
| MDSC I
I I
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +

The ACTN VN TE- Tel enetry Mdel augments the basic ACTN VN nodel to
enhance VN nonitoring capability. This nmonitoring capability will
facilitate proactive re-optim zation and reconfiguration of VNs
based on the performance nonitoring data collected via the ACTN VN
Tel emetry YANG nodel .

e + I +
| ACTN VN | augnents | ACTN |
| Model | <--------- | TE-Telemetry |
Fome - + [ Model [

. +
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4. Notification

Thi s nmodel does not define specific notifications. To enable
notifications, the mechanismdefined in [I-D.ietf-netconf-yang-push]
and [I-D.ietf-netconf-rfc5277bis] can be used. This nechani sm
currently allows the user to:

Subscri be notifications on a per client basis.

Specify subtree filters or xpath filters so that only interes

ted
contents will be sent.

Speci fy either periodic or on-demand notifications.

4.1. YANG Push Subscription Exanples

Bel ow exanpl e shows the way for a client to subscribe for the
telemetry information for a particular tunnel (Tunnell). The
telemetry paraneter that the client is interested inis the utilized
bandwi dt h percent age.

<net conf:rpc netconf:nessage-i d="101"
xm ns: netconf="urn:ietf:paranms: xn :ns: netconf: base: 1. 0">
<est abl i sh-subscri pti on
xm ns="urn:ietf:parans: xm : ns:yang:ietf-yang-push:1.0">
<filter netconf:type="subtree">
<te xm ns="urn:ietf:parans: xm:ns:yang:ietf-te">
<t unnel s>
<t unnel >
<name>Tunnel 1</ name>
<identifier/>
<state>
<te-telenetry
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-te-kpi-telemetry">
<utilized-
per cent age/ >

</te-tel enetry>

</ state>
</ tunnel >
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</ tunnel s>
</[te>
</filter>
<peri 0od>500</ peri od>
<encodi ng>encode- xn </ encodi ng>
</ establ i sh-subscription>
</ net conf:rpc>

This exanple shows the way for a client to subscribe for the
telemetry information for all VNs. The telenmetry paraneter that the
client is interested in is one-way delay and utilized bandwi dth

per cent age.

<net conf: rpc netconf: message-i d="101"
xm ns: netconf="urn:ietf:parans: xm : ns: net conf: base: 1. 0" >
<est abl i sh-subscri ption
xm ns="urn:ietf:params: xm :ns:yang:ietf-yang-push: 1. 0">
<filter netconf:type="subtree">
<actn-state xm ns="urn:ietf:parans: xm :ns:yang:ietf-actn-
vn">
<vn>
<vn-list>
<vn-id/ >
<vn- nane/ >
<vn-
telemetry xmns="urn:ietf:paranms: xm :ns:yang:ietf-actn-te-kpi-
tel emetry">
<one-way- del ay/ >
<utilized-
per cent age/ >

</vn-telenetry >
</vn-list>
</vn>
</ actn-state>

</filter>

<peri 0od>500</ peri od>

</ establ i sh-subscripti on>

</ netconf:rpc>

5. YANG Data Tree
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nodul e: ietf-
augrment /te:te/te:tunnel s/te:tunnel
+--rw te-scaling-intent

32

32

32

32

32

32

+

+--TwW
|+
|+
|+
|+
|+
+--rw

+- -

+- -

+- -

+- -

+- -
--ro te-
+--10
+--10
+--ro0
+--ro0
+--ro0
+--1o0
+--10
+--ro0
+--ro0
+--10
+--10
+--ro0
+--ro0
+--ro0
+--1o0
+--10
+--ro0
+--1o0
+--10

nodul e: ietf-
augrment /vn:actn/vn:vn/vn:vn-1list:
+--rw vn-scal i ng-intent

Le

e,

+--TW
|-
|
|+
|+
|
|
|

+- -

+--Trw
+- -
+- -

et al.

te-kpi-telenetry

scal e-in-intent

rw threshol d-ti ne? ui nt 32

rw cool down-tinme? ui nt 32

rw scal e-i n-operation-type? scaling-criteria-operation

rw scal e- out -operation-type? scaling-criteria-operation

rw scal i ng-conditi on* [performance-type]

+--rw performance-type i dentityref
+-rwte-telenetry-tunnel -ref? -> [te:tel/tunnel s/tunnel/nane

scal e-out -i ntent

rw threshold-tine? ui nt 32

rw cool down-tinme? ui nt 32

rw scal e-i n-operation-type? scaling-criteria-operation

rw scal e- out -operation-type? scaling-criteria-operation

rw scal i ng-condition* [perfornmance-type]

+--rw performance-type i dentityref
+--rwte-telemetry-tunnel-ref? -> /te:te/tunnels/tunnel/nane
telemetry

id? string

uni di recti onal - del ay? ui nt 32

uni di rectional -m n-del ay? ui nt 32

uni di recti onal - max-del ay? ui nt 32

uni di recti onal - del ay-vari ation? ui nt 32

uni di recti onal - packet -1 0ss? deci mal 64

uni di recti onal -resi dual - bandwi dt h? rt-types: bandwi dt h-i eee-fl oat
uni di rectional - avai | abl e- bandw dt h? rt-types: bandw dt h-i eee-fl oat
uni directional -utilized-bandw dth? rt-types: bandwi dt h-i eee-fl oat
bi di recti onal - del ay? ui nt 32

bi di recti onal - m n-del ay? ui nt 32

bi di recti onal - max- del ay? ui nt 32

bi di recti onal -del ay-vari ati on? ui nt 32

bi di recti onal - packet -1 0ss? deci mal 64

bi di recti onal - resi dual - bandw dt h? rt-types: bandw dt h-i eee-fl oat
bi di recti onal - avai | abl e- bandwi dt h? rt-types: bandw dt h-i eee-fl oat
bidirectional -utilized-bandw dth? rt-types: bandw dt h-i eee-fl oat
utilized- percentage? ui nt8

te-ref? -> /te:te/tunnel s/tunnel/nane

actn-te-kpi-telenetry

scal e-in-intent

rw threshold-tine? ui nt 32

rw cool down-tine? ui nt 32

rw scal e-i n-operation-type? scaling-criteria-operation

rw scal e- out -operation-type? scaling-criteria-operation
rw scal i ng-condition* [performance-type]

+--rw performance-type i dentityref
+--rwte-telenmetry-tunnel -ref? -> /te:te/tunnel s/tunnel/nane
scal e-out -i ntent

rw threshol d-ti ne? ui nt 32

rw cool down-time? ui nt 32
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| +--rw scal e-out - operati on-type?

| +--rw scal i ng-condi ti on* [performance-type]
|
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n- operati on-type?

scaling-criteria-operation
scaling-criteria-operation
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eee-f| oat
eee-f| oat

eee-f| oat

eee-f| oat
eee-f| oat

eee-f| oat

eee-f| oat
eee-f| oat

eee-f| oat

eee-f| oat
eee-f| oat

eee-f| oat

+--rw performance-type i dentityref
+-rwte-telenetry-tunnel -ref? -> [te:tel/tunnel s/tunnel/nane
+--ro vn-telenetry

+--ro unidirectional -del ay? ui nt 32

+--ro unidirectional -mn-del ay? ui nt 32

+--ro unidirectional - max- del ay? ui nt 32

+--ro unidirectional -del ay-vari ati on? ui nt 32

+--ro unidirectional - packet -l o0ss? deci nal 64

+--ro unidirectional -residual - bandw dt h? rt-types: bandw dt h-
32

+--ro unidirectional -avail abl e- bandw dt h? rt-types: bandw dt h-
32

+--ro unidirectional -utilized-bandw dt h? rt-types: bandw dt h-
32

+--ro bidirectional -del ay? ui nt 32

+--ro bidirectional -mn-delay? ui nt 32

+--ro bidirectional - max-del ay? ui nt 32

+--ro bidirectional -del ay-variati on? ui nt 32

+--ro bidirectional -packet-|oss? deci mal 64

+--ro bidirectional-residual - bandw dt h? rt-types: bandw dt h-
32

+--ro bidirectional -avail abl e- bandwi dt h? rt-types: bandw dt h-
32

+--ro bidirectional -utilized-bandw dth? rt-types: bandw dt h-i
32

+--ro utilized-percentage? uint8

+--ro0 groupi ng-operation? groupi ng- operati on

augrment /vn:actn/vn:vn/vn:vn-list/vn:vn-nenber-1list:
+--ro vn-nenber-tel enetry

+--ro unidirectional -del ay? ui nt 32

+--ro unidirectional - mn-del ay? ui nt 32

+--ro unidirectional - max-del ay? ui nt 32

+--ro unidirectional -del ay-vari ati on? ui nt 32

+--ro unidirectional - packet-10ss? deci mal 64

+--ro unidirectional -residual - bandwi dt h? rt-types: bandw dt h-
32

+--ro unidirectional -avail abl e- bandwi dt h? rt-types: bandw dt h-
32

+--ro unidirectional -utilized-bandw dth? rt-types: bandw dt h-
32

+--ro bidirectional -del ay? ui nt 32

+--ro bidirectional -mn-del ay? ui nt 32

+--ro bidirectional - max-del ay? ui nt 32

+--ro bidirectional -del ay-variation? ui nt 32

+--ro bidirectional -packet-|oss? deci nal 64

+--ro bidirectional -residual - bandw dt h? rt-types: bandw dt h-
32

+--ro bidirectional -avail abl e-bandw dt h? rt-types: bandw dt h-i
32

+--ro bidirectional -utilized-bandw dth? rt-types: bandw dt h-
32

+--ro utilized-percentage? uint8

+--ro te-grouped- parans* -> /te:te/tunnel s/tunnel/te-k
pi:te-

telemetry/id

+-r0

6. Yang Data Model

6. 1.

gr oupi ng- oper ati on?

ietf-te-kpi-telemetry node

gr oupi ng- oper ati on
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The YANG code is as follows:
<CODE BEG@ NS> file "ietf-te-kpi-tel enetry@018-07-02. yang"
nmodul e ietf-te-kpi-telenetry {
namespace "urn:ietf:paranms:xm:ns:yang:ietf-te-kpi-telenetry”;
prefix "te-tel";

inmport ietf-te {
prefix "te";
}

inmport ietf-te-types {
prefix "te-types”;
}

import ietf-routing-types {
prefix "rt-types";
}

organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng Group”;

cont act
"Editor: Young Lee <I|eeyoung@uawei.conp
Edi tor: Dhruv Dhody <dhruv.ietf@nmail.conp
Editor: Ricard Vilalta <ricard.vilalta@ttc. es>
Editor: Satish Karunanithi <satish. karunanithi @nmnail.conp";

description
"This nodul e describes telenetry for teas tunnel nodel"

revision 2018-07-02 {
description
"Initial revision. This YANG fil e defines
the reusabl e base types for TE telemetry.";
ref erence
"Derived fromearlier versions of base YANG fil es”

}

/*
* |dentities
* [

identity telemetry-paramtype {
description

Lee, et al. Expi res January 2019 [ Page 12]
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Lee,

"Base identity for telemetry paramtypes”

}

identity one-way-delay {
base tel enetry-paramtype
description
"To specify average Delay in one (forward)
direction";

}

identity bidirectional-delay {
base tel emetry-paramtype
description
"To specify average Delay in both (forward and reverse)
directions”;

}

i dentity one-way-del ay-variation {
base tel emetry-paramtype
description
"To specify average Delay Variation in one (forward) direction";

}

identity bidirectional-delay-variation {
base tel emetry-paramtype
description
"To specify average Delay Variation in both (forward and reverse)
directions";

}

i dentity one-way- packet-1oss {
base tel emetry-paramtype
description
"To specify packet loss in one (forward) direction."

}

identity bidirectional-packet-|oss {
base tel emetry-paramtype
description
"To specify packet loss in in both (forward and reverse)
directions";

identity utilized-bandw dth {
base tel enetry-paramtype
description
"To specify utilized bandwi dth over the specified source
and destination.";
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identity utilized-percentage {
base tel enetry-paramtype
description
"To specify utilization percentage of the entity
(e.g., tunnel, link, etc.)";
}
/*
* Enuns
*/
typedef scaling-criteria-operation {
type enuneration {
enum AND {
description
"AND operation";

}
enum OR {
description
"OR operation";
}
}
description
"Operations to analize list of scaling criterias"

/*
* & oupi ngs
*/

grouping bidirectional -telenetry-data {
description

"l'ist all bidirectional telenmetry data in this grouping”

| eaf bidirectional-delay {
type uint32;
units "m croseconds”
description
"To specify average Delay in both (forward and reverse)
directions during the neasurenent interval"

}

| eaf bidirectional-mn-delay {
type uint32;
units "m croseconds"
description
"To specify nminimumDelay in both (forward and reverse)
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directions during the neasurenment interval"

}
| eaf bidirectional - max-del ay {
type uint32;
units "m croseconds"
description
"To specify maxi mum Delay in both (forward and reverse)
directions during the neasurenent interval”
}
| eaf bidirectional-delay-variation {
type uint32;
units "m croseconds"
description
"To specify average Delay Variation in both
(forward and reverse) directions during the
nmeasurenent interval"
}

| eaf bidirectional -packet-loss {

type deci mal 64 {
fraction-digits 4;
range "0.0000..100.0000";

}

units "percent";
description
"To specify packet loss in in both (forward and reverse)

directions”;

}

| eaf bidirectional-residual -bandw dth {
type rt-types: bandw dt h-i eee-fl oat 32
description
"To specify residual bandw dth over the specified source
and destination in bytes per seconds.";
ref erence
"RFC 3471";

| eaf bidirectional-avail abl e-bandwi dth {
type rt-types: bandwi dt h-i eee-fl oat 32
description
"To specify avail abl e bandwi dth over the specified source
and destination in bytes per seconds.";
ref erence
"RFC 3471";

| eaf bidirectional-utilized-bandw dth {
type rt-types: bandwi dt h-i eee-fl oat 32
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description
"To specify utilized bandwi dth over the specified source
and destination in bytes per seconds.";
reference
"RFC 3471";

| eaf utilized-percentage {
type uint8;
units "percentage”
description
"integer indicating a percentage value (0..100) for
utilization";
}
}
groupi ng scal i ng-duration {
description
"Base scaling criteria durations”
| eaf threshold-tine {
type uint32;
units "seconds”

description
"The duration for which the criteria nust hold true"

}

| eaf cool down-time {
type uint32;
units "seconds";
description
"The duration after a scaling-in/scaling-out action has been
triggered, for which there will be no further operation”

}

groupi ng scaling-criteria {
description
"Grouping for scaling criteria"

| eaf performance-type {
type identityref {
base tel enetry-paramtype
}
description

"Reference to the tunnel level telenetry type"

}

| eaf te-telenetry-tunnel-ref {
type leafref {
path "/te:te/te:tunnels/te:tunnel/te: nane";
}
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description
"Ref erence to tunnel"

}

groupi ng scaling-intent {
description
"Basic sclaing intent";

uses scaling-duration

| eaf scal e-in-operation-type {
type scaling-criteria-operation;
default AND;
description
"Operation to be applied to check between scaling criterias to
check if the scale in threshold condition has been net.
Defaults to AND';

}

| eaf scal e-out-operation-type {
type scaling-criteria-operation;
default OR
description
"Operation to be applied to check between scaling criterias to
check if the scale out threshold condition has been net.
Defauls to OR';

}

list scaling-condition {
key "performance-type";
description
"Scal i ng conditions”;
uses scaling-criteria;

}

/*
* Augnent s
*/

augnment "/te:te/te:tunnels/te:tunnel” {

description
"Augnent ati on paraneters for config scaling-criteria
TE tunnel topologies. Scale in/out criteria mght be used
for network autonomics in order the controller
to react to a certain set of nonitored parans."”;
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contai ner te-scaling-intent {
description
"scaling intent";

cont ai ner scal e-in-intent{
description
"scal e-in";
uses scaling-intent;
}
cont ai ner scal e-out-intent{
description
"scal e-out";
uses scaling-intent;
}
}
container te-telemetry {
config fal se
description
"telemetry parans”;
leaf id {
type string;
description "lId of telenetry parant;

}

uses te-types: performance-netric-attributes;
/* all unidirectional PMdata is defined in this grouping */

uses bidirectional -tel enetry-data;
/* all bidirectional PMdata is defined in this grouping */

| eaf te-ref{

type leafref{ path
"/te:tel/te:tunnel s/te:tunnel/te: name’; }

description "Reference to neasured te tunnel"”
}

<CODE ENDS>

Lee, et al. Expi res January 2019 [ Page 18]



Internet-Draft ACTN PM Tel enetry & Network Autononics July 2018

6.2. ietf-actn-te-kpi-telenmetry nodel

The YANG code is as foll ows:

<CODE BEG@ NS> file "ietf-actn-te-kpi-tel enetry@018-07-02. yang"

modul e ietf-actn-te-kpi-telenetry {
nanespace "urn:ietf:parans: xm:ns:yang:ietf-actn-te-kpi-telenmetry";
prefix "actn-tel";

import ietf-actn-vn {
prefix "vn";
}

inmport ietf-te {
prefix "te";
}

inmport ietf-te-types {
prefix "te-types";
}

inmport ietf-te-kpi-telenmetry {
prefix "te-kpi";
}

organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng Goup”;

cont act
"Editor: Young Lee <Ieeyoung@uawei.conp
Editor: Dhruv Dhody <dhruv.ietf@mail.conpr
Editor: Ricard Vilalta <ricard.vilalta@ttc. es>
Editor: Satish Karunanithi <satish. karunanithi @nmail.conp";

description
"This nodul e describes telenetry for actn vn nodel ";

revision 2018-07-02 {
description
"Initial revision. This YANG fil e defines
the ACTN VN telenetry.";
ref erence
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"Derived fromearlier versions of base YANG fil es"

}

/*
* Typedefs
*/

typedef groupi ng-operation {

type enuneration {
enum M Nl MUM { description "Select the mninum parant'; }
enum MAXI MUM { description "Sel ect the maxi num parani'; }
enum MEAN { description "Select the MEAN of the parans"; }
enum STD DEV { description "Sel ect the STD DEV of the nonitored para

ms"; }
enum AND { description "Select the AND of the parans"; }
enum OR { description "Select the OR of the parans"; }
}
description
"Operations to analize list of nonitored parans";
}
/*
* ¥ oupi ngs
*/

groupi ng vn-tel emetry-param {
description "augment of te-kpi:telenetry-paramfor VN specific parans”;

| eaf-1ist te-grouped-parans {

type leafref{
path '/te:te/te:tunnels/te:tunnel/’ +
"te-kpi:te-telenetry/te-kpi:id

}

description
"Allows the definition of a vn-telenetry param
as a groupi ng of underlying TE parans";

}

| eaf groupi ng-operation {
type groupi ng-operation;
description
"describes the operation to apply to
t e- gr ouped- par ans";
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}

/*
* Augnent s
*/

augrment "/vn:actn/vn:vn/vn:vn-list" {

description
"Augnent ati on paraneters for state TE VN topol ogies.";

cont ai ner vn-scaling-intent {
description
"scaling intent";

cont ai ner scal e-in-intent{
description
"VN scal e-in";
uses te-kpi:scaling-intent;
}
cont ai ner scal e-out-intent{
description
"VN scal e-out";
uses te-kpi:scaling-intent;
}
}
container vn-telemetry {
config fal se
description
"VWN tel emretry parans"”

uses te-types: performance-netric-attributes;
uses te-kpi:bidirectional-tel enetry-data;
| eaf groupi ng-operation {
type groupi ng-operation;
description "describes the operation to apply to the VN nenbers

}
}
}
/*
* VN menber augnent
*/

augrment "/vn:actn/vn:vn/vn:vn-list/vn:vn-nmenber-list" {
description
"Augnent ati on paraneters for state TE vn nmenber topol ogies."
cont ai ner vn-nenber-telenetry {
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config fal se
description
"VN nenber telemetry parans”;

uses te-types: performance-netric-attributes;
uses te-kpi:bidirectional-tel enetry-data;
uses vn-tel emetry- param

}

}

}

<CODE ENDS>

7. Security Considerations
The configuration, state, and action data defined in this docunent
are designed to be accessed via a managenent protocol with a secure
transport |ayer, such as NETCONF [ RFC6241]. The NETCONF access
control nodel [RFC6536] provides the neans to restrict access for
particul ar NETCONF users to a preconfigured subset of all available
NETCONF prot ocol operations and content.
A nunber of configuration data nodes defined in this document are
witable/deletable (i.e., "config true") These data nodes may be
consi dered sensitive or vulnerable in some network environnents.
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