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Abstract

Thi s docunent describes a YANG nodel for Quality of Service (QoS)
configuration and operational paraneters.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents 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 num of six nonths
and nmay 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 June 18, 2018.
Copyright Notice

Copyright (c) 2017 |IETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
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the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. I nt roduction

Thi s docunent defines a base YANG [ RFC6020] data nodul e for CQual
of Service (QS) configuration parameters. Differentiated Servic
(DiffServ) nodule is an augnentation of the base QoS nodel. Reno
Procedure Calls (RPC) or notification definition is currently not
part of this docunent and will be added later if necessary. QS
nodul es define a basic building blocks to define a classifier
policy, action and target. The base nodul es have been augnented
i ncl ude packet match fields and action paraneters to define the
DiffServ nodule. It is left up to individual vendors to stitch s
of the actions |ike queues, random detect (RED) and vendor specif
paraneters of the DiffServ policy definitions. Designing the nod
in this manner allows for a very flexible and extensible nodule t
should fit in with nost of the vendor requirenents. The D ffServ
nodel is based on DiffServ architecture, and various references h
been made to avail abl e standard architecture docunents.

DiffServ is a preferred approach for network service providers to
of fer services to different custoners based on their network Qua
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based on DiffServ Code Points (DSCP) carried in the I P header of each
packet. The DSCP markings are applied by upstream node or by the
edge router on entry to the DiffServ network.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

3. QoS Mbodel Design

A classifier consists of packets which may be grouped when a | ogica
set of rules are applied on different packet header fields. The
groupi ng may be based on different values or range of values of sane
packet header field, presence or absence of sone values or range of
val ues of a packet field or a conbination thereof. The QS
classifier is defined in the ietf-qos-classifier nodule.

A classifier entry contains one or nore packet conditioning
functions. A packet conditioning function is typically based on
direction of traffic and may drop, mark or delay network packets. A
set of classifier entries with correspondi ng conditioning functions
when arranged in order of priority represents a QS policy. A QS
policy may contain one or nore classifier entries. These are defined
in ietf-qgos-policy nodul e.

Actions are configured in line with respect to the policy nodule.
These include marking, dropping or shaping. Actions are defined in
the ietf-qos-action nodul e.

A meter qualifies if the traffic arrival rate is based on agreed upon
rate and variability. A neter is nodel ed based on comonly used
alogrithms in industry, Single Rate Tri Col or Marking (srTCM

[ RFC2697] neter, Two Rate Tri Color Marking (trTCM [RFC2698] neter,
and Single Rate Two Color Marking neter. Different vendors can
extend it with other types of neters as well

4. DiffServ Mdel Design

DiffServ architecture [RFC3289] and [ RFC2475] describe the
architecture as a sinple nodel where traffic entering a network is
classified and possibly conditioned at the boundary of the network
and assigned a different Behavior Aggregate (BA). Each BAis
identified by a specific value of DSCP, and is used to select a Per
Hop Behavi or ( PHB)
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The packet classification policy identifies the subset of traffic

whi ch may receive a DiffServ by being conditioned or mapped. Packet
classifiers select packets within a stream based on the content of
some portion of the packet header. There are two types of
classifiers, the BA classifier, and the Miulti-Field (MF) classifier
whi ch sel ects packets based on a val ue which is conbination of one or
nmore header fields. 1In the ietf-diffserv nodule, this is realized by
augrmenting the QoS classification nodul e.

Traffic conditioning includes netering, shaping and/or marking. A
meter is used to neasure the traffic against a given traffic profile.
The traffic profile specifies the tenporal property of the traffic.
A packet that arrives is first determined to be in or out of the
profile, which will result in the action of marked, dropped or
shaped. This is realized in vendor specific nodul es based on the
paraneters defined in action nodule. The metering paranmeters are
augnmented to the QoS policy nodul e when netering is defined inline,
and to the netering tenplate when netering profile is referred in
pol i cy nodul e.

5. Modul es Tree Structure

Thi s docunent defines five YANG nodul es - four QoS base nodul es and
one DiffServ nodul e.

ietf-gos-classifier consists of classifier entries identified by a
classifier entry nane. Each entry MAY contain a list of filter
entries. Wen no filter entry is present in a classifier entry, it
mat ches all traffic.

modul e: ietf-qos-classifier
+--rw classifiers
+--rw classifier-entry* [classifier-entry-nane]

+--rw classifier-entry-nane string
+--rw classifier-entry-descr? string
+-rw classifier-entry-filter-operation? i dentityref
+--rwfilter-entry* [filter-type filter-1ogical-not]
+-rwfilter-type i dentityref
+-rw filter-1ogical-not bool ean

An ietf-qos-policy nodule contains list of policy objects identified
by a policy name and policy type which MJST be provided. Wth

di fferent values of policy types, each vendor MAY define their own
construct of policy for different QS functionalities. Each vendor
MAY augnment classifier entry in a policy definition with a set of
actions.
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nmodul e: i etf-qos-policy
+--rw policies
+--rw policy-entry* [policy-nane policy-type]

+--rw policy-name string

+--rw policy-type i dentityref

+--rw policy-descr? string

+--rw classifier-entry* [classifier-entry-nane]
+--rw classifier-entry-nane string
+--rw classifier-entry-inline? bool ean
+--rw classifier-entry-filter-oper? i dentityref

+-rwfilter-entry* [filter-type filter-Iogical-not]
{policy-inline-classifier-config}?

| +-rwfilter-type i dentityref

| +--rwfilter-Iogical-not bool ean

+--rw classifier-action-entry-cfg* [action-type]
+--rw action-type i dentityref

+--rw (action-cfg-parans)?

i etf-qos-action nodul e contains groupi ng of set of QoS actions.
These include netering, marking, dropping and shaping. Marking sets
DiffServ codepoint value in the classified packet. Col or-aware and
Color-blind neters are augnented by vendor specific nodul es based on
the paraneters defined in action nodul e.

nmodul e: ietf-qos-action
+--rw neter-tenplate
+--rw neter-entry* [nmeter-name] {neter-tenpl ate-support}?
+--rw net er-nane string
+-rw (nmeter-type)?

+--:(one-rate-two-col or-neter-type)
| +--rw one-rate-two-col or-neter
| +--rw neter-rate? ui nt 64
| +--rw neter-burst? ui nt 64
[ +--rw conformaction
| | +--rw neter-action-parans* [neter-action-type]
| | +--rw neter-action-type i dentityref
[ [ +--rw (nmeter-action-val)?
| +--rw exceed-action
| +--rw neter-action-parans* [neter-action-type]
[ +--rw neter-action-type i dentityref
| +-rw (nmeter-action-val)?
+--:(one-rate-tri-color-neter-type)
| +--rwone-rate-tri-color-neter
| +--rw committed-rate? ui nt 64
| +--rw commi tted-burst? ui nt 64
[ +--rw excess-burst? ui nt 64
| +--rw conformaction
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| | +--rw neter-action-parans* [neter-action-type]
| | +--rw neter-action-type i dentityref
| | +--rw (nmeter-action-val)?
| +--rw exceed-action
[ | +--rw meter-action-parans* [neter-action-type]
| | +--rw neter-action-type i dentityref
[ [ +--rw (nmeter-action-val)?
| +--rw viol ate-action
| +--rw neter-action-parans* [neter-action-type]
| +--rw neter-action-type i dentityref
[ +--rw (nmeter-action-val)?
+--:(two-rate-tri-color-neter-type)

+--rw two-rate-tri-color-neter

+--rw conm tted-rate? ui nt 64
+--rw commni tted-burst? ui nt 64
+--rw peak-rate? ui nt 64
+--rw peak-burst? ui nt 64

+--rw conformaction

| +--rw neter-action-parans* [neter-action-type]

| +--rw neter-action-type i dentityref

| +--rw (nmeter-action-val)?

+--rw exceed-action

| +--rw meter-action-parans* [neter-action-type]

| +--rw neter-action-type i dentityref

[ +--rw (nmeter-action-val)?

+--rw viol ate-action

+--rw neter-action-parans* [neter-action-type]

+--rw neter-action-type i dentityref
+--rw (nmeter-action-val)?

i etf-qos-target nodul e contains reference of gos-policy and augments
ietf-interfaces [RFC7223] nodule. A single policy of a particular
policy-type can be applied on an interface in each direction of
traffic. Policy-type is of type identity and is populated in a
vendor specific manner. This way it provides greater flexibility for
each vendor to define different policy types each with its own
capabilities and restrictions.

Classifier, netering and queuing counters are associated with a
target.

nmodul e: i etf-qos-target
augrment /if:interfaces/if:interface:
+--rw qos-target-entry* [direction policy-type]

+--rw direction i dentityref
+--rw policy-type i dentityref
+--rw policy-nanme string
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Di ffserv nodul e augments QoS classifier nodule. Many of the YANG
types defined in [ RFC6991] are represented as leafs in the classifier
nmodul e.

Metering and marking actions are realized by augnenting the QS
policy-nodule. Any queuing, AQM and scheduling actions are part of
vendor specific augnmentation. Statistics are realized by augnenting
the QoS target nodul e.

modul e: ietf-diffserv
augnment "/classifier:classifiers/classifier:classifier-entry" +
"/classifier:filter-entry":
+-rw (filter-param?

+--:(dscp)

| +--rw dscp-cfg* [dscp-min dscp-nmax]
| +--rw dscp-mn i net:dscp

[ +--rw dscp- max i net:dscp

+--:(source-ip-address)
| +--rw source-ip-address-cfg* [source-ip-addr]
[ +--rw source-ip-addr inet:ip-prefix
+--:(destination-ip-address)
| +--rw destination-ip-address-cfg* [destination-ip-addr]
[ +--rw destination-ip-addr inet:ip-prefix
+--:(source-port)
| +--rw source-port-cfg* [source-port-nin source-port-nax]
| +--rw source-port-mn i net: port-nunber
| +--rw source- port - max i net: port-nunber
+--:(destination-port)
| +--rw destination-port-cfg*
[destination-port-mn destination-port-nax]
| +--rw destination-port-mn i net: port-nunber
| +--rw desti nati on-port - max i net: port-nunber
+--:(protocol)
+--rw protocol -cfg* [protocol-m n protocol - max]
+--rw protocol-mn uint8
+--rw protocol - max uint8
augnent "/policy: policies/policy:policy-entry" +
"/policy:classifier-entry/policy:filter-entry":
+--rw (filter-parans)?

+--:(dscp)

| +--rw dscp-cfg* [dscp-m n dscp- nmax]
| +--rw dscp-mn i net:dscp

| +--rw dscp- max i net:dscp

+--:(source-ip-address)

| +--rw source-ip-address-cfg* [source-ip-addr]

| +--rw source-ip-addr inet:ip-prefix
+--:(destination-ip-address)

| +--rw destination-ip-address-cfg* [destination-ip-addr]
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[ +--rw destination-ip-addr inet:ip-prefix
+--:(source-port)
| +--rw source-port-cfg* [source-port-nin source-port-nmax]
| +--rw source-port-mn i net: port-nunber
[ +--rw source- port - nmax i net: port-nunber
+--:(destination-port)
| +--rw destination-port-cfg*
[destination-port-mn destination-port-nmax]
| +--rw destination-port-mn i net: port-nunber
+--rw destination-port-max i net: port-nunber
+--:(protocol)
+--rw protocol -cfg* [protocol-m n protocol - max]
+--rw protocol-mn uint8
+--rw protocol - max uint8
augrment "/policy:policies/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg":
+--rw (action-cfg-parans)?
+--: (dscp- mar ki ng)
+--rw dscp-cfg
+--rw dscp? i net:dscp

6. Modul es
6. 1. | ETF- Q0CS- CLASSI FI ER

<CODE BEG NS>file "ietf-qos-classifier@016-03-03. yang"
nmodul e ietf-qos-classifier {
yang-version 1;
nanespace "urn:ietf:parans: xnm :ns:yang:ietf-qos-classifier";
prefix classifier;
inmport ietf-inet-types {
prefix inet;
}

organi zation "I ETF RTG (Routing Area) Wrking G oup";
cont act
"WG Web: <http://tools.ietf.org/ wy/rtgwy/ >
WG List: <mailto:rtgwg@etf.org>
WG Chair: Chris Bowers
<mai | t 0: cbower s@ uni per. net >
WG Chair: Jeff Tantsura
<mailto:jefftant.ietf @nuail.conp
Edi t or: Aseem Choudhary
<mai | t 0: asechoud@i sco. con»
Edi t or: Mahesh Jet hanandani
<mai | t 0: nj et hanandani @mai | . con»
Edi t or: Norm Strahl e
<mai | t 0: nst rahl e@ uni per. net >";
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description
"This nodul e contains a collection of YANG definitions for
configuring qos specification inplenentations.
Copyright (c) 2014 | ETF Trust and the persons identified as
authors of the code. All rights reserved.
Redi stribution and use in source and binary forns, with or
wi thout nodification, is pernmitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).
This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";
revisi on 2016-03-03 {
description
"Latest revision of qos base classifier nodule”
reference "RFC XXXX";
}
feature policy-inline-classifier-config {
description
" This feature allows classifier configuration
directly under policy."

identity filter-type {
description
"This is identity of base filter-type"
}

identity dscp {
base filter-type
description
"Differentiated services code point filter-type"

identity source-ip-address {
base filter-type
description
"source ipv4d and ipv6 address filter-type"

identity destination-ip-address {
base filter-type
description
"destination ipv4 and i pv6 address filter-type";
}
identity source-port {
base filter-type
description
"source port filter-type";

identity destination-port {
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base filter-type
description
"destination port filter-type";

identity protocol {
base filter-type
description
"protocol type filter-type";
}

identity classifier-entry-filter-operation-type {
description
"Classifier entry filter |ogical operation”
}

identity match-any-filter {
base classifier-entry-filter-operation-type;
description
"Classifier entry filter logical OR operation”

identity match-all-filter {
base classifier-entry-filter-operation-type;
description
"Classifier entry filter |ogical AND operation”
}

groupi ng dscp-cfg {
list dscp-cfg {
key "dscp-nmin dscp-max";
description
"list of dscp ranges”;
| eaf dscp-mn {
type inet:dscp;
description
"M ni mum val ue of dscp m n-nmax range"

| eaf dscp-max {
type inet:dscp;
description
"maxi mum val ue of dscp m n-nmax range"
}
}

description
"Filter grouping containing |ist of dscp ranges"
}

groupi ng source-ip-address-cfg {
list source-ip-address-cfg {
key "source-ip-addr";
description
"l'ist of source ipv4 or ipv6 address”
| eaf source-ip-addr {
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type inet:ip-prefix;
description
"source ipv4d or ipve prefix";
}

}

description
"Filter grouping containing list of source ip addresses"
}
groupi ng destination-ip-address-cfg {
list destination-ip-address-cfg {
key "destination-ip-addr";
description
"l'ist of destination ipv4 or ipv6 address"”
| eaf destination-ip-addr {
type inet:ip-prefix;
description
"destination ipv4d or ipve prefix";
}
}

description
"Filter grouping containing |ist of destination ip address”
}
groupi ng source-port-cfg {
list source-port-cfg {
key "source-port-mn source-port-nmx";
description
"l'ist of ranges of source port";
| eaf source-port-mn {
type inet: port-nunber;
description
"m ni mum val ue of source port range"
}

| eaf source-port-max {
type inet: port-numnber;
description
"maxi mum val ue of source port range";
}
}

description
"Filter grouping containing |list of source port ranges”
}

groupi ng destination-port-cfg {
list destination-port-cfg {
key "destination-port-mn destination-port-mx";
description
"l'ist of ranges of destination port";
| eaf destination-port-mn {
type inet: port-nunber;
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description
"m ni mum val ue of destination port range"

| eaf destination-port-max {
type inet: port-nunber;
description
"maxi mum val ue of destination port range"
}
}

description
"Filter grouping containing |ist of destination port ranges"
}

groupi ng protocol -cfg {
list protocol-cfg {
key "protocol -m n protocol - max";
description
"l'ist of ranges of protocol val ues"
| eaf protocol-mn {
type uint8 {
range "0..255";
}
description
"m ni rum val ue of protocol range"

}
| eaf protocol -max {
type uint8 {
range "0..255";
}

description
"maxi nrum val ue of protocol range";
}
}

description
"Filter grouping containing |ist of Protocol ranges”
}

grouping filters {
description
"Filters types in a Classifier entry";
leaf filter-type {
type identityref {
base filter-type
}
description
"This | eaf defines type of the filter";
}
leaf filter-1|ogical-not {
type bool ean;
description
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This is logical-not operator for a filter. Wen true, it
indicates filter |ooks for absence of a pattern defined
by the filter
}
oo . .
grouping classifier-entry-generic-attr {
description
Classifier generic attributes |ike naneg,
description, operation type
| eaf classifier-entry-nanme {
type string;
description
"classifier entry name";

| eaf classifier-entry-descr {
type string;
description
"classifier entry description statenent”;

| eaf classifier-entry-filter-operation {
type identityref {
base classifier-entry-filter-operation-type;
}

default "match-any-filter™;
description
"Filters are applicable as match-any or match-all filters"
}
}

grouping classifier-entry-inline-attr {

description

"attributes of inline classifier in a policy";
| eaf classifier-entry-inline {

type bool ean;

default "fal se";

description

"Indication of inline classifier entry";

| eaf classifier-entry-filter-oper {
type identityref {
base classifier-entry-filter-operation-type;
}

default "match-all-filter";

description
"Filters are applicable as match-any or match-all filters"
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list filter-entry {
if-feature policy-inline-classifier-config;
must " ../classifier-entry-inline = "true’ " {
description
"For inline filter configuration, inline attribute" +
"must be true";

key "filter-type filter-1ogical-not";
uses filters;
description
"Filters configured inline in a policy";
}
}

container classifiers {
description
"l'ist of classifier entry";
list classifier-entry {
key "classifier-entry-nane";
description
"each classifier entry contains a list of filters"
uses classifier-entry-generic-attr;
list filter-entry {
key "filter-type filter-1logical-not";
uses filters;
description
"Filter entry configuration”
}

}
}

}
<CODE ENDS>
6.2. | ETF-Q0s-PQLICY

<CODE BEG NS>file "ietf-qgos-policy@016-03-03. yang"
nmodul e ietf-qos-policy {
yang- version 1,
nanespace "urn:ietf:paranms: xm :ns:yang:ietf-qos-policy";
prefix policy;
inmport ietf-qos-classifier {
prefix classifier;
}
organi zation "I ETF RTG (Routing Area) Wrking G oup"
cont act
"W Web: <http://tools.ietf.org/ wy/rtgwy/ >
WG List: <mailto:rtgw@etf.org>
WG Chair: Chris Bowers
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<mai | t 0: cbower s@ uni per. net >
WG Chair: Jeff Tantsura
<mailto:jefftant.ietf@mail.conr
Edi t or: Aseem Choudhary
<mai | t 0: asechoud@i sco. con
Edi t or: Mahesh Jet hanandani
<mai | t 0: nj et hanandani @nai | . con>
Edi t or: Norm Strahl e
<mai | t o: nstrahl e@ uni per. net>";
description
"This nodul e contains a collection of YANG definitions for
configuring qos specification inplenentations.
Copyright (c) 2014 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.
Redi stribution and use in source and binary forns, with or
wi t hout nodification, is permtted pursuant to, and subject
to the license terns contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).
This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.”
revision 2016-03-03 {
description
"Latest revision of qos policy";
reference "RFC XXXX";
}
identity policy-type {
description
"This base identity type defines policy-types"
}
groupi ng policy-generic-attr {
description
"Policy Attributes”
| eaf policy-nane {
type string;
description
"policy nane";

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

description
"policy type";

| eaf policy-descr {
type string;
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description
"policy description”;

}

identity action-type {
description
"This base identity type defines action-types"
}

grouping classifier-action-entry-cfg {
description
"List of Configuration of classifier & associated actions"
list classifier-action-entry-cfg {
key "action-type";
or der ed- by user;
description
"Configuration of classifier & associated actions”
| eaf action-type {
type identityref {
base action-type;
}

description
"This defines action type ";
}

choi ce action-cfg-parans {
description
"Choi ce of action types";
}

}
}

contai ner policies {
description
"l'ist of policy tenpl ates";
list policy-entry {
key "policy-nanme policy-type"
description
"policy tenplate";
uses policy-generic-attr;
list classifier-entry {
key "classifier-entry-nane";
or der ed- by user;
description
"Classifier entry configuration in a policy";
| eaf classifier-entry-nane {
type string;
description
"classifier entry name";
}

uses classifier:classifier-entry-inline-attr;
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uses classifier-action-entry-cfg;
}
}
}

}
<CODE ENDS>
6.3. | ETF-QOS- ACTI ON

<CODE BEG NS>file "ietf-gos-acti on@016-06-15. yang"
nmodul e ietf-qos-action {
nanespace "urn:ietf:parans: xm :ns:yang:ietf-qos-action";
prefix action;
inmport ietf-inet-types {
prefix inet;
}
i mport ietf-qos-policy {
prefix policy;

organi zation "I ETF RTG (Routing Area) Wrking G oup";
cont act
"WG Web: <http://tools.ietf.org/ wy/rtgwy/ >
WG List: <mailto:rtgw@etf.org>
WG Chair: Chris Bowers
<mai | t 0: cbower s@ uni per. net >
WG Chair: Jeff Tantsura
<mailto:jefftant.ietf@mail.conr
Edi t or: Aseem Choudhary
<mai | t 0: asechoud@i sco. con»
Edi t or: Mahesh Jet hanandani
<mai | t 0: nj et hanandani @nui | . con>
Edi t or: Norm Strahl e
<mai | t o: nstrahl e@ uni per. net>";
description
"This nodul e contains a collection of YANG definitions for
configuring qos specification inplenentations.
Copyright (c) 2014 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.
Redi stribution and use in source and binary forns, with or
wi 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 | ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).
This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";
revision 2016-06-15 {
description
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"Latest revision for gos actions";
ref erence "RFC XXXX';
}
feature neter-tenpl ate-support {
description
" This feature allows support of neter-tenplate.”
}

identity rate-unit-type {
description
"base rate-unit type";

identity bits-per-second {
base rate-unit-type
description
"bits per second identity";
}

identity kil o-bits-per-second {
base rate-unit-type
description
"kilo bits per second identity";

identity nmega-bits-per-second {
base rate-unit-type
description
"mega bits per second identity"
}

identity giga-bits-per-second {
base rate-unit-type
description
"mega bits per second identity"

identity percent {
base rate-unit-type
description
"percent age";
}

identity dscp-marking {
base policy: action-type;
description
"dscp marking action type";

identity nmeter-inline {
base policy: action-type;
description
"meter-inline action type"
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identity meter-reference {
base policy: action-type;
description
"meter reference action type"
}

identity min-rate {
base policy: action-type;
description
"mn-rate action type";

identity max-rate {
base policy: action-type;
description
"max-rate action type";

identity queue {
base policy: action-type;
description
"queue action type";
}

identity schedul ar {
base policy: action-type;
description
"schedul ar action type";

}
identity discard {
base policy: action-type;
description
"di scard action type";

}
identity child-policy {
base policy: action-type;
description
"child-policy action type";
}

identity count {
base policy: action-type;
description
"di scard action type";
}

identity neter-type {
description
"This base identity type defines neter types"
}

identity one-rate-two-color-neter-type {

base neter-type
description
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"one rate two color neter type";
}
identity one-rate-tri-color-neter-type {
base neter-type
description
"one rate three color neter type"

identity two-rate-tri-color-neter-type {
base neter-type
description
"two rate three color neter action type";

}

identity drop-type {
description
"drop al gorithnt;
}
identity tail-drop {
base drop-type
description
“"tail drop algorithnti;

identity random detect {
base drop-type
description
"random det ect al gorithni;

}

identity neter-action-type {
description
"action type in a neter";

identity neter-action-drop {
base neter-action-type;
description
"drop action type in a neter";

identity meter-action-mark-dscp {
base neter-action-type;
description
"dscp mark action type in a neter”;

}

groupi ng rate-val ue-unit {
| eaf rate-value {
type uint 64;
description
"rate val ue";

Choudhary, et al. Expi res June 18, 2018 [ Page 20]



I nternet-Draft YANG Model For QoS Decenber 2017

| eaf rate-unit {
type identityref {
base rate-unit-type
}

description
"rate unit";
}

description
"rate val ue and unit grouping”
}
groupi ng burst {
description
"burst size or interval configuration";
choi ce burst-type {
case size {
| eaf burst-size {
type uint 64;
units "bytes";
description
"burst size";
}
}

case interval {
| eaf burst-interval ({
type uint 64;
units "mcrosecond”;
description
"burst interval";
}
}

description
"Choi ce of burst type";
}

}

groupi ng threshol d {
description
"Threshol d Paraneters"
contai ner threshold {
description
"t hreshol d";
choi ce threshol d-type {
case size {
| eaf threshol d-size {
type uint 64;
units "bytes";
description
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"Threshol d size";
}
}
case interval {
| eaf threshold-interval {
type uint 64;
units "m crosecond"

description
"Threshold interval"
}
}

description
"Choi ce of threshold type"
}

}
}

groupi ng drop {
cont ai ner drop-cfg {
| eaf drop-action {
type enpty;
description
"al ways drop al gorithnt;
}

description
"the drop action";
}
description
"al ways drop groupi ng"
}

groupi ng queuelimt {
container glimt-thresh {
uses threshol d;
description
"the queue linmt";
}
description
"the queue linmt beyond which queue will not hold any packet";
}

groupi ng neter-action-parans {
description
"meter action parameters";
list nmeter-action-paranms {
key "nmeter-action-type"
order ed- by user;
description
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"Configuration of basic-nmeter & associated actions"
| eaf nmeter-action-type {
type identityref {
base neter-action-type;
}

description
"meter action type";
}

choi ce neter-action-val {
description
" meter action based on choice of neter action type"
}

}
}

groupi ng one-rate-two-col or-neter {
contai ner one-rate-two-color-neter {

description

"single rate two col or marker neter";
| eaf meter-rate {

type uint 64;

units "bits-per-second”

description

"meter rate";

| eaf meter-burst {
type uint 64;
units "byes"”
description
"burst size";
}

cont ai ner conformaction {
uses meter-action-pararns;
description
"conform action";
}

cont ai ner exceed-action {
uses meter-action-parars;
description
"exceed action";
}
}

description
"single rate two color marker neter attributes”;
}

groupi ng one-rate-tri-color-nmeter {
contai ner one-rate-tri-color-neter {
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description
"single rate three color neter";
| eaf conmitted-rate {
type uint 64;
units "bits-per-second”
description
"meter rate"”;
}

| eaf conmitted-burst {
type uint 64;
units "byes";
description
"conmi ted burst size";
}

| eaf excess-burst {
type uint 64;
units "byes";
description
"excess burst size";
}

cont ai ner conformaction {
uses neter-action- parans;
description
"conform or green action";
}

cont ai ner exceed-action {
uses meter-action-parans;
description
"exceed, or yellow action";
}

cont ai ner violate-action {
uses meter-action-parars;
description
"violate, or red action";
}

description
"one-rate-tri-color-neter attributes";

}

}

grouping two-rate-tri-color-nmeter {
container two-rate-tri-color-neter {
description
"two rate three color neter”;
| eaf conmitted-rate {
type uint 64;
units "bits-per-second”
description
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"meter rate";
}
| eaf conmitted-burst {
type uint 64;
units "byes";
description
"comited burst size";

| eaf peak-rate {
type uint 64;
units "bits-per-second”
description
"meter rate"”;

| eaf peak-burst {
type uint 64;
units "byes";
description
"comited burst size";
}
cont ai ner conformaction {
uses neter-action- parans;
description
"conform or green action";
}
cont ai ner exceed-action {
uses neter-action- parans;
description
"exceed, or yellow action";
}
contai ner violate-action {
uses mneter-action- parans;
description
"exceed, or red action";
}
}

description
"two-rate-tri-color-neter attributes";
}

groupi ng neter {
choice nmeter-type {
case one-rate-two-color-neter-type {
uses one-rate-two-col or-neter;
description
"basic meter";
}

case one-rate-tri-color-neter-type {
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uses one-rate-tri-color-neter;
description
"one rate tri-color neter";

case two-rate-tri-color-neter-type {
uses two-rate-tri-color-neter;
description
"two rate tri-color neter”;
}

description
" meter action based on choice of neter action type"
}
description
"meter attributes”;
}

container neter-tenplate {
description
"l'ist of neter tenplates";
list meter-entry {
if-feature neter-tenpl at e-support;
key "neter-nanme";
description
"meter entry tenplate";
| eaf meter-name {
type string;
description
"meter identifier”;
}

uses meter;

}
}

groupi ng neter-reference {
contai ner neter-reference-cfg {
| eaf meter-type {
type identityref {
base neter-type
}

description
"This | eaf defines type of the filter";
}

description
"meter reference”;

}

description
"meter reference”;
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groupi ng count {
cont ai ner count-cfg {
| eaf count-action {
type enpty;
description
"count action";
}

description
"the count action";
}
description
"the count action grouping";
}

groupi ng discard {
cont ai ner discard-cfg {
| eaf discard {
type enpty;
description
"discard action";
}

description
"discard action";
}
description
"di scard groupi ng";
}

grouping priority {
container priority-cfg {
| eaf priority-level {
type uint8;
description
"priority level";
}

description
"priority attributes”;
}
description
"priority attributes grouping”;
}

grouping mn-rate {
container mn-rate-cfg {
uses rate-val ue-unit;
description
"m n guaranteed bandw dt h"
}
description
"m ni rum rate grouping"

Choudhary, et al. Expi res June 18, 2018 [ Page 27]



I nternet-Draft YANG Model For QoS Decenber 2017

}
groupi ng dscp-marking {
cont ai ner dscp-cfg {
| eaf dscp {
type inet:dscp;
description
"dscp marking";
}
description
"dscp marking container”;
}

description
"dscp marki ng grouping"
}
groupi ng max-rate {
contai ner max-rate-cfg {
uses rate-val ue-unit;
uses burst;
description
"maxi mumrate attri butes container”;
}

description
"maxi mumrate attributes"
}
groupi ng queue {
cont ai ner queue-cfg {
uses priority;
uses mn-rate,;
uses max-rate;
container algorithmc-drop-cfg {
choi ce drop-al gorithm {
case tail-drop {
container tail-drop-cfg {
| eaf tail-drop-alg {
type enpty;
description
“"tail drop algorithni;
}
description
"Tail Drop configuration container”
}

description
"Tail Drop choice";
}

description
"Choice of Drop Al gorithnt;
}

description
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"Algorithmi c Drop configuration container";
}
description
"Queue configuration container"”;
}

description
"Queue groupi ng";
}

groupi ng schedul ar {
cont ai ner schedul ar-cfg {
uses nmin-rate;
uses nax-rate;
description
"Schedul ar configuration container";
}
description
"Schedul ar configuration grouping";
}

}
<CODE ENDS>
6.4. | ETF- Q0S- TARGET

<CODE BEG NS>file "ietf-qgos-target @017-12-12. yang"
nmodul e ietf-qos-target {
yang- version 1,
nanespace "urn:ietf:paranms: xm :ns:yang:ietf-qos-target"”;
prefix target;
inmport ietf-interfaces {
prefix if;
}
i mport ietf-qos-policy {
prefix policy;

organi zation "I ETF RTG (Routing Area) Working G oup"
cont act
"WG Web: <http://tools.ietf.org/ wy/rtgwy/ >
WG List: <mailto:rtgwg@etf.org>
WG Chair: Chris Bowers
<mai | t 0: cbower s@ uni per. net >
WG Chair: Jeff Tantsura
<mailto:jefftant.ietf @nuail.conp
Edi t or: Aseem Choudhary
<mai | t 0: asechoud@i sco. con»
Edi t or: Mahesh Jet hanandani
<mai | t 0: nj et hanandani @mai | . cont';
description
"This nodul e contains a collection of YANG definitions for
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configuring gos specification inplenentations.
Copyright (c) 2014 | ETF Trust and the persons identified as
aut hors of the code. All rights reserved.
Redi stribution and use in source and binary forns, with or
wi thout nodification, is pernmitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’'s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).
This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";
revision 2017-12-12 {
description
"Latest revision qos based policy applied to a target"”;
reference "RFC XXXX"

identity direction {
description
"This is identity of traffic direction"
}
identity inbound {
base direction;
description
"Direction of traffic coming into the network entry";

identity outbound {
base direction;
description
"Direction of traffic going out of the network entry";

augrment "/if:interfaces/if:interface" {
description
"Augnents Diffserv Target Entry to Interface nodul e";
list gos-target-entry {
key "direction policy-type"
description
"policy target for inbound or outbound direction”
| eaf direction {
type identityref {
base direction;
}

description
"Direction fo the traffic flow either inbound or outbound"

}
| eaf policy-type {

type identityref {
base policy: policy-type;
}
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description
"Policy entry type";

| eaf policy-nanme {

}
}
}

type string;
mandat ory true
description

"Policy entry nane";

}
<CODE ENDS>

6.5 | ETF-

<CODE BEG NS>file "ietf-diffserv@017-12-12.yang"

nmodul e i

Dl FFSERV

etf-diffserv {

yang- version 1,

namespace "urn:ietf:params: xm:ns:yang:ietf-diffserv"

prefix diffserv;

inmport ietf-qos-classifier {
prefix classifier;
}
import ietf-qos-policy {
prefix policy;
}
import ietf-qos-action {
prefix action;
}
organi zation "I ETF RTG (Routing Area) Wrking G oup";
cont act
"WG Web: <http://tools.ietf.org/ wy/rtgwy/ >
WG List: <mailto:rtgw@etf.org>
WG Chair: Chris Bowers

WG
Edi
Edi

descri

<mai | t 0: cbower s@ uni per. net >
Chair: Jeff Tantsura

<mailto:jefftant.ietf @mail.conp
tor: Aseem Choudhary

<mui | t 0;: asechoud@i sco. conp
tor: Mahesh Jet hanandani

<mai | t 0o: nj et hanandani @nuai | . cont';
ption

Decenmber 2017

"This nodul e contains a coll ection of YANG definitions for

configuring diffserv specification inplenentations.

Copyright (c) 2014 | ETF Trust and the persons identified as
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authors of the code. Al rights reserved.

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

wi t hout nodification, is pernmtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see

the RFC itself for full |egal notices.";

revision 2017-12-12 {
description
"Latest revision of diffserv based classifier";
reference "RFC XXXX";

}

augnment "/classifier:classifiers/classifier:classifier-entry" +
"/classifier:filter-entry" {
choice filter-param {
description
"Choice of filter types";
case dscp {
uses cl assifier:dscp-cfg;
description
"Filter containing list of dscp ranges"
}
case source-ip-address {
uses cl assifier:source-ip-address-cfg;
description
"Filter containing list of source ip addresses"
}
case destination-ip-address {
uses classifier:destination-ip-address-cfg;
description
"Filter containing list of destination ip address"
}
case source-port {
uses cl assifier:source-port-cfg;
description
"Filter containing list of source-port ranges”
}
case destination-port {
uses cl assifier:destination-port-cfg;
description
"Filter containing list of destination-port ranges”
}
case protocol {
uses classifier:protocol -cfg;
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description
"Filter Type Protocol"

}
}

description
"augnents diffserv filters to qos classifier”;

augnent "/policy: policies/policy:policy-entry" +
"/policy:classifier-entry/policy:filter-entry" {
choice filter-params {
description
"Choi ce of action types"
case dscp {
uses cl assifier:dscp-cfg;
description
"Filter containing list of dscp ranges”
}
case source-ip-address {
uses cl assifier:source-ip-address-cfg;
description
"Filter containing list of source ip addresses"”

case destination-ip-address {
uses classifier:destination-ip-address-cfg;
description
"Filter containing |ist of destination ip address”
}
case source-port {
uses classifier:source-port-cfg;
description
"Filter containing list of source-port ranges"

case destination-port {
uses classifier:destination-port-cfg;
description
"Filter containing list of destination-port ranges"
}
case protocol {
uses classifier:protocol -cfg;
description
"Filter Type Protocol"

}
}

description
"Augnents Diffserv Cassifier with coormon filter types"”

augrment "/policy:policies/policy:policy-entry" +
"/policy:classifier-entry/" +
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9.

"policy:classifier-action-entry-cfg" {
choi ce action-cfg-parans {
description
"Choi ce of action types”
case dscp-nmarking {
uses acti on: dscp- mar ki ng;
}
}
description
"augnents dscp-marking and neter to gos policy";
}

}
<CODE ENDS>

Security Considerations
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Appendi x A, Conpany A, Conpany B and Conpany C exanpl es
Conpany A, Conpany B and Conpany C Diffserv nodul es augnents all the
filter types of the QS classifier nodule as well as the QS policy
modul e that allow it to define marking, nmetering, mn-rate, max-rate
actions. Queuing and netering counters are realized by augnenting of
the QoS target nodul e.
A. 1. Exanple of Conpany A Diffserv Mde

The foll owi ng Conpany A vendor exanple augnents the qos and diffserv
nodel , denonstrating sone of the follow ng functionality:

- use of tenplate based classifier definitions
- use of single policy type nodelling queue, scheduler policy, and a
filter policy. Al of these policies either augnent the gos policy
or the diffserv nmodul es
- support of hierarchial policy.
- use of inline actions in a policy
- flexibility in marking dscp or netadata at ingress and/or egress.
nmodul e exanpl e- conpa-di ffserv {
namespace "urn:ietf:parans: xn : ns: yang: exanpl e- conpa-di f f serv";

prefix exanpl e;

inmport ietf-interfaces {
prefix if;
}

import ietf-qos-classifier {
prefix classifier;
}

inmport ietf-qos-policy {
prefix policy;
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}

i mport ietf-qos-action {
prefix action;

}

inmport ietf-qos-target {
prefix target;

}

inmport ietf-diffserv {
prefix diffserv;

}

organi zati on "Conpany A"
cont act
"Editor: XYz
<mai | t 0: xyz@onpa. conp";
description
"This nodul e contains a collection of YANG definitions of
conmpanyA di ffserv specification extension.";
revision 2016-06-15 {
description
"Initial revision for diffserv actions on network packets"
ref erence
"RFC 6020: YANG - A Data Moddel i ng Language for the
Net wor k Configuration Protocol (NETCONF)";

}

identity default-policy-type {
base policy: policy-type;
description
"This defines default policy-type"
}

identity qos-group {
base classifier:filter-type;
description
"qos-group filter-type";

groupi ng qos-group-cfg {
list gos-group-cfg {
key "qos-group-nm n gos-group-nmax";
description
"l'ist of dscp ranges";
| eaf qos-group-mn {
type uint8;
description
"M ni nrum val ue of qgos-group range"
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| eaf qos-group-nmax {
type uint8;
description
"maxi mum val ue of gos-group range";
}
}

description
"Filter containing list of qos-group ranges";

}

groupi ng wred-threshold {
contai ner wed-mn-thresh {
uses action:threshol d;
description
"M ni mum t hreshol d";
}

cont ai ner wred-max-thresh {
uses action:threshol d;
description
" Maxi mum t hr eshol d";

| eaf mark-probability {
type uint32 {
range "1..1000";
}

description
"Mark probability";
}

description
"WRED t hreshold attri butes"”;

}

groupi ng randondet ect {
| eaf exp-weighting-const {
type uint32;
description
"Exponential weighting constant factor for wed profile";
}

uses w ed-threshol d;
description
"Random detect attributes”;

}

/*************************************************

* Augrmentation to Classifier Mdule

*************************************************/

augrment "/classifier:classifiers/" +
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"classifier:classifier-entry/" +
"classifier:filter-entry/diffserv:filter-param {
case gos-group {
uses qos-group-cfg;
description
"Filter containing list of qos-group ranges.
Qos-group represent packet netadata information

in a device. ";
}
description
"augnentation of classifier filters";
}

/*************************************************

* Augnmentation to Policy Mdul e

*************************************************/

augrment "/policy:policies/policy:policy-entry/" +
"policy:classifier-entry/" +
"policy:classifier-action-entry-cfg/" +
"policy:action-cfg-parans" {

case priority {
uses action:priority;
}
case mn-rate {
uses action:mn-rate;
}
case max-rate {
uses action: max-rate;
}
case random detect {
uses randondet ect;
}
case neter-inline {
uses action: neter;

case child-policy {
| eaf child-policy {
type leafref {
path "/policy:policies/policy:policy-entry/" +
"policy: policy-nane";
}

description
"Child Policy in the hierarchial configuration"
}
}

description
"Augnent the actions to policy entry";
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}

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:classifier-action-entry-cfg" +
"/policy:action-cfg-paranms" +
"/ exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e: one-rate-two-col or-neter-type" +
"/ exanpl e: one-rate-two-col or-neter" +
"/ exanpl e: conformaction" +
"/ exanpl e: met er-acti on-parans" +
"/ exanpl e: neter-action-val" {

description
"augnent the one-rate-two-color neter conform
with actions";
case neter-action-drop {
description
"meter drop”;
uses action:drop
}
case neter-action-mark-dscp {
description
"meter action dscp marking";
uses acti on: dscp- mar ki ng;

augrment "/policy: policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans” +
"/exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e: one-rate-two-col or-neter-type" +
"/ exanpl e: one-rate-two-color-neter" +
"/ exanpl e: exceed- acti on" +
"/ exanpl e: met er - acti on-parans” +
"/ exanpl e: meter-action-val" {

description
"augnent the one-rate-two-col or neter exceed
with actions";
case neter-action-drop {
description
"meter drop";
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uses action: drop
}
case meter-action-mark-dscp {
description
"meter action dscp marking"
uses acti on: dscp- mar ki ng;

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:classifier-action-entry-cfg" +
"/policy:action-cfg-paranms" +
"/ exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e:one-rate-tri-color-neter-type" +
"/ exanpl e: one-rate-tri-color-neter" +
"/ exanpl e: conformaction" +
"/ exanpl e: met er - acti on-parans" +
"/ exanpl e: neter-action-val" {

description
"augnent the one-rate-tri-color neter conform
with actions";
case neter-action-drop {
description
"meter drop”;
uses action:drop
}
case neter-action-mark-dscp {
description
"meter action dscp marking";
uses acti on: dscp- mar ki ng;

augrment "/policy: policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans” +
"/exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e:one-rate-tri-color-neter-type" +
"/ exanpl e: one-rate-tri-color-neter" +
"/ exanpl e: exceed- acti on" +
"/ exanpl e: met er - acti on-parans” +
"/ exanpl e: meter-action-val" {
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description
"augnent the one-rate-tri-color neter exceed
with actions";
case neter-action-drop {
description
"meter drop";
uses action: drop
}
case meter-action-mark-dscp {
description
"meter action dscp marking"
uses acti on: dscp- mar ki ng;

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans" +
"/ exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e:one-rate-tri-color-neter-type" +
"/ exanpl e: one-rate-tri-color-neter" +
"/ exanpl e: vi ol ate-action" +
"/ exanpl e: met er-acti on-parans" +
"/ exanpl e: neter-action-val" {

description
"augnent the one-rate-tri-color neter conform
with actions";
case neter-action-drop {
description
"meter drop";
uses action:drop
}
case neter-action-mark-dscp {
description
"meter action dscp marking";
uses acti on: dscp- marki ng;

}
}

augrment "/policy: policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans” +
"/exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
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"/exanpl e:two-rate-tri-color-neter-type" +
"/exanple:two-rate-tri-color-neter" +

"/ exanpl e: conform action" +

"/ exanpl e: met er - acti on-parans” +

"/ exanpl e: meter-action-val" {

description
"augnent the one-rate-tri-color neter conform
with actions";
case neter-action-drop {
description
"meter drop";
uses action: drop
}
case meter-action-mark-dscp {
description
"meter action dscp marking"
uses acti on: dscp- mar ki ng;

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:classifier-action-entry-cfg" +
"/ policy:action-cfg-paranms" +
"/ exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/exanmple:two-rate-tri-color-neter-type" +
"/exanpl e:two-rate-tri-color-neter" +
"/ exanpl e: exceed-action" +
"/ exanpl e: met er-acti on-parans" +
"/ exanpl e: neter-action-val" {

description
"augnent the two-rate-tri-color neter exceed
with actions";
case neter-action-drop {
description
"meter drop”;
uses action:drop
}
case neter-action-mark-dscp {
description
"meter action dscp marking";
uses acti on: dscp- mar ki ng;

}

augrment "/policy: policies" +
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"/policy:policy-entry" +
“/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans” +
"/exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/exanpl e:two-rate-tri-color-neter-type" +
"/exanple:two-rate-tri-color-neter" +
"/ exanpl e: vi ol ate-action" +
"/ exanpl e: met er - acti on-parans” +
"/ exanpl e: meter-action-val" {

description
"augnent the two-rate-tri-color neter violate
with actions”;

case neter-action-drop {

description
"meter drop";
uses action: drop
}
case neter-action-nmark-dscp {
description
"meter action dscp marKking"
uses acti on: dscp- marki ng;

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:classifier-action-entry-cfg" +
"/ policy:action-cfg-parans" +
"/ exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e: one-rate-two-col or-neter-type" +
"/ exanpl e: one-rate-two-color-neter” {
description
"augnent the one-rate-two-color neter with" +
"color classifiers";
cont ai ner conformcol or {
uses classifier:classifier-entry-generic-attr;
description
"conform col or classifier container";
}

cont ai ner exceed-col or {
uses classifier:classifier-entry-generic-attr;
description
"exceed color classifier container”;
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augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans" +
"/exanpl e:neter-inline" +
"/ exanpl e: meter-type" +
"/ exanpl e:one-rate-tri-color-neter-type" +
"/ exanpl e:one-rate-tri-color-nmeter" {
description
"augnent the one-rate-tri-color neter with" +
"color classifiers";
cont ai ner conformcol or {
uses classifier:classifier-entry-generic-attr;
description
"conform col or classifier container”;
}
cont ai ner exceed-col or {
uses classifier:classifier-entry-generic-attr;
description
"exceed col or classifier container";
}
contai ner violate-color {
uses classifier:classifier-entry-generic-attr;
description
"violate color classifier container";

augrment "/policy:policies" +
"/policy:policy-entry" +
“/policy:classifier-entry" +
"/ policy:classifier-action-entry-cfg" +
"/policy:action-cfg-parans" +
"/exanpl e:meter-inline" +
"/ exanpl e: meter-type" +
"/exanpl e:two-rate-tri-color-neter-type" +
"/exanpl e:two-rate-tri-color-meter" {
description
"augnent the two-rate-tri-color neter with" +
"col or classifiers"”;
contai ner conformcol or {
uses classifier:classifier-entry-generic-attr;
description
"conform col or classifier container"”;
}
cont ai ner exceed-col or {
uses classifier:classifier-entry-generic-attr;
description
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A 2.

The followi ng vendor exanpl e augnents the qos and diffserv nodel

"exceed color classifier container”;
cont ai ner violate-color {
uses classifier:classifier-entry-generic-attr;
description
"violate color classifier container";

}

/*************************************************

* Augnentation to Target Modul e

*************************************************/

augnent "/if:interfaces/if:interface/" +
"target:qos-target-entry/" +
"target:qos-target-classifier-statistics/" +
"diffserv:diffserv-action-statistics" {

uses target: queui ng-stats;
description
"Augnment the statistics to policy entry";

augrment "/if:interfaces/if:interface/" +
"target:qos-target-entry/" +
"target:qos-target-classifier-statistics" {

| eaf relative-path {
type string;
description

"Rel ative Path of the classifier entry in the
hi erarchial policy";

}

description
"Augnment the statistics to policy entry";

}
}

Exanpl e of Conpany B Diffserv Model

demonstrating some of the follow ng functionality:

2017

use of inline classifier definitions (defined inline in the policy
vs referencing an externally defined classifier)

use of nulitple policy types, e.g. a queue policy, a scheduler

policy, and a filter policy. Al of these policies either augnent
the gos policy or the diffserv nodul es
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- use of a queue nodul e, which uses and extends the queue groupi ng
fromthe ietf-qos-action nodul e

- use of neter tenplates (v.s. meter inline)
- use of internal neta data for classification and narking

nmodul e exanpl e- conpb-di ffserv-filter-policy {
yang-version 1,
nanespace "urn:ietf:parans: xn :ns:yang:" +
"exanpl e- conpb-di ffserv-filter-policy";
prefix conpb-filter-policy;

import ietf-qos-classifier {
prefix classifier;

}

inmport ietf-qos-policy {
prefix policy;

import ietf-qos-action {
prefix action;

}

inmport ietf-diffserv {
prefix diffserv;

}

organi zati on " Conpany B";
cont act
"Editor: XYz
<mai | t 0: xyz@onpb. conp";

description

"This nodul e contains a collection of YANG definitions for
configuring diffserv specification inplenentations.

Copyright (c) 2014 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

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

wi thout nodification, is pernmitted pursuant to, and subject
to the license terms 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
(http://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see

the RFC itself for full |egal notices.";

revision 2015-04-07 {

description
"Latest revision of diffserv policy";
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reference "RFC XXXX";
}

/*
* The policy nust be of either type v4 or v6. Corresponding
* address types nust be used. Enforce with "nust" statenent?
*/
identity v4-diffserv-policy-type {

base policy: policy-type;

description

"This defines default policy-type"

}

identity v6-diffserv-policy-type {
base policy: policy-type;
description
"This defines default policy-type"
}

/*************************************************

* Classification types

*************************************************/

identity forwarding-class {
base classifier:filter-type;
description
"Forwarding class filter type"

}

identity internal-loss-priority {
base classifier:filter-type;
description
"Internal loss priority filter type"

}

groupi ng forwardi ng-cl ass-cfg {
list forwarding-class-cfg {
key "forwarding-cl ass";
description
"l'ist of forwarding-classes”
| eaf forwarding-class {
type string;
description
"Forwardi ng class nane";
}
}

description
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"Filter containing list of forwarding classes”

}

grouping loss-priority-cfg {
list loss-priority-cfg {
key "loss-priority";
description
"l'ist of loss-priorities"”;
| eaf loss-priority {
type enuneration {
enum hi gh {
description "Hi gh Loss Priority";
}
enum medi um hi gh {
description "Medi umhigh Loss Priority";
}
enum medi um | ow {
description "Mediumlow Loss Priority";

enum | ow {
description "Low Loss Priority";

}
}

description
"Loss-priority";
}
}

description
"Filter containing list of loss priorities”
}

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"Ipolicy:filter-entry" +
"/diffserv:filter-parans" {

case forwarding-class {
uses forwardi ng-cl ass-cfg;
description
"Filter Type Internal-loss-priority";
}
case internal-loss-priority {
uses loss-priority-cfg;
description
"Filter Type Internal-loss-priority";
}
description
"Augnents Diffserv Cassifier with vendor" +
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specific types";

}

/*************************************************

* Actions

*************************************************/

identity mark-fwd-class {
base policy: action-type;
description
"mark forwarding class action type"
}

identity mark-loss-priority {
base policy: action-type;
description
"mark loss-priority action type"
}

groupi ng mark-fwd-cl ass {
cont ai ner mar k-fwd-cl ass-cfg {
| eaf forwarding-class {
type string;
description
"Forwardi ng class nane";
}

description
"mar k- fwd-cl ass contai ner";
}
description
"mar k- f wd- cl ass groupi ng";
}

groupi ng mark-loss-priority {
contai ner mark-loss-priority-cfg {
| eaf loss-priority {
type enuneration {
enum hi gh {
description "Hi gh Loss Priority";
}
enum medi um hi gh {
description "Medi umhigh Loss Priority";
}
enum medi um | ow {
description "Mediumlow Loss Priority";

enum | ow {
description "Low Loss Priority";
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}
}

description
"Loss-priority";
}
description
"mark-l oss-priority container";
}

description
"mark-1oss-priority grouping"

}

augrment "/policy:policies" +
"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" +
"/diffserv:action-cfg-parans" {

case mark-fwd-cl ass {
uses mark-fwd-cl ass;
description
"Mark forwarding class in the packet";

case mark-loss-priority {
uses mark-loss-priority;
description
"Mark loss priority in the packet";
}

case neter-reference {
uses action: nmeter-reference;
description
"Assign a neter as an action";
}

case discard {
uses action: di scard;
description
"Di scard action"
}

case count {
uses action:count;
description
"Count action - explicit count configuration”
}

description
"Augnents conmon diffserv policy actions”;

}

augnment "/action:neter-tenplate" +
"/action:neter-entry" +
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"/action:

"/action:one-rate-tri-color-neter-type" +
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meter-type" +

"/action:one-rate-tri-color-meter" {

| eaf one-rate-

type bool ean;
description

"This defines if the neter

"/action:two-rate-tri-color-nmeter-type" +

col or-aware {

meter-tenpl ate" +
meter-entry" +
meter-type" +

is color-aware";

"/action:two-rate-tri-color-meter" {

"This defines if the neter

}
}
augnment "/action:
"/action:
"/action:
| eaf two-rate-
type bool ean;
description
}
}

/* exanpl e of augmenting a neter tenplate with a

[ * vendor specifi
augrment "/action:
"/action:
"/action:

"/ action:

"/ action:
"/action:
"/action:
"/action:

case neter-acti

description

col or-aware {

c action */
meter-tenplate" +
meter-entry" +
neter-type" +

one-rate-two-col or-neter-type" +

one-rate-two-col or-neter”
exceed-action" +

nmet er - acti on-parans" +
met er-action-val" {
on-drop {

"meter drop”;
uses action: drop

}

description
"Augnent the

yang-version 1,

actions to basic neter";

nmodul e exanpl e- conpb- queue- policy {

is color-aware";

+

Decenmber 2017

nanespace "urn:ietf:parans: xm : ns: yang: exanpl e- conpb- queue- pol i cy";
prefix queue-plcy;

et al.
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import ietf-qos-classifier {
prefix classifier;

}

import ietf-qos-policy {
prefix policy;

organi zati on " Conpany B";
cont act
"Editor: XYz
<mai | t 0: xyz@onpb. conp";

description
"This nodul e defines a queue policy. The classification
is based on aforwarding class, and the actions are queues.
Copyright (c) 2014 | ETF Trust and the persons identified as
authors of the code. All rights reserved.
Redi stribution and use in source and binary forns, with or
wi thout nodification, is pernitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).
This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.";

revisi on 2015-04-07 {
description
"Latest revision of diffserv policy";
reference "RFC XXXX";

}

identity forwarding-class {
base classifier:filter-type;
description
"Forwarding class filter type"

}

groupi ng forwardi ng-cl ass-cfg {
| eaf forwarding-class-cfg {
type string;
description
"forwardi ng-cl ass nane";
}

description
"Forwarding class filter";
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augrment "/policy:policies" +

}

"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:filter-entry" {
/* Does NOT support "logical-not" of forwarding class.
Use "must"? */
choice filter-params {
description
"Choice of filters"
case forwarding-class-cfg {
uses forwarding-cl ass-cfg;
description
"Filter Type Internal-loss-priority";
}
}

description
"Augnents Diffserv Classifier with fwd class filter";

identity conpb-queue {

}

base policy: action-type;
description
"conpb- queue action type";

groupi ng conpb- queue- name {

}

cont ai ner queue-name {
| eaf nane {
type string;
description
"Queue cl ass nane";
}

description
"conpb queue contai ner”;
}
description
"conpb- queue grouping";

augrment "/policy:policies" +

"/policy:policy-entry" +
"/policy:classifier-entry" +
"/ policy:classifier-action-entry-cfg" {
choi ce action-cfg-parans {
description
"Choi ce of action types”
case conpb- queue {
uses conpb- queue- nane;

2017
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}
}
description
"Augnent the queue actions to queue policy entry”;
}

}

nmodul e exanpl e- conpb- queue {
yang-version 1,
nanespace "urn:ietf:parans: xm :ns:yang:ietf-conpb-queue”
prefix conpb-queue;

import ietf-qos-action {
prefix action;

}

organi zati on " Conpany B";
cont act
"Edi tor: XYZ
<mai | t 0: xyz@onpb. conp";

description
"Thi s nodul e describes a conpb queue nodule. This is a
tenplate for a queue within a queue policy, referenced

by nane.

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full |egal notices.”

revision 2015-04-07 {
description
"Latest revision of diffserv based classifier";
reference "RFC XXXX"

}

cont ai ner conpb- queue {
description
"Queue used in conpb architecture"
| eaf nane {
type string;
description
"A uni que nane identifying this queue"
}
uses action: queue;
cont ai ner excess-rate {
choi ce excess-rate-type {
case percent {
| eaf excess-rate-percent {
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type uint32 {
range "1..100";
}
description
"excess-rate-percent”;
}
}
case proportion {
| eaf excess-rate-poroportion {
type uint32 {
range "1..1000";
}
description
"excess-rate-poroportion”;
}
}

description
"Choi ce of excess-rate type"
}
description
"Excess rate val ue"
}

| eaf excess-priority {
type enuneration {
enum hi gh {
description "Hi gh Loss Priority";
}
enum medi um hi gh {
description "Medi umhigh Loss Priority";
}
enum nmedi um | ow {
description "Mediumlow Loss Priority";

enum | ow {
description "Low Loss Priority";
}
enum none {
description "No excess priority";
}
}
description
"Priority of excess (above guaranted rate) traffic";
}

cont ai ner buffer-size {
choi ce buffer-size-type {
case percent {
| eaf buffer-size-percent {
type uint32 {
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range "1..100";
}
description
"buf f er-si ze-percent”;
}

}

case tenporal {
| eaf buffer-size-tenporal {
type uint 64;
units "m crosecond”
description
"buf fer-size-tenporal";
}

}

case remai nder {
| eaf buffer-size-remainder {
type enpty;
description
"use renmaining of buffer";
}

}

description
"Choi ce of buffer size type"
}
description
"Buffer size val ue"

}

augnent
"/ conpb- queue" +
"/ queue-cfg" +
“/algorithm c-drop-cfg" +
"/drop-al gorithm {
case randomdetect {
list drop-profile-list {
key "priority";
description
"map of priorities to drop-algorithns";
| eaf priority {
type enuneration {
enum any {
description "Any priority mapped here";

}
enum hi gh {

description "Hi gh Priority Packet™;
}

enum nedi um hi gh {
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description "Mediumhigh Priority Packet";
}
enum medi um | ow {

description "Mediumlow Priority Packet”

enum | ow {
description "Low Priority Packet";
}
}
description
"Priority of guaranteed traffic";

}
| eaf drop-profile {
type string;
description
"drop profile to use for this priority";

}
}
description
"conmpb random detect drop al gorithm config";
}

}

nmodul e exanpl e- conpb-schedul er-policy {
yang- version 1,
nanespace "urn:ietf:parans: xn :ns:yang:" +
"exanpl e- conpb- schedul er - pol i cy";
prefix schedul er-plcy;

import ietf-qos-action {
prefix action;

}

inmport ietf-qos-policy {
prefix policy;

organi zati on " Conpany B";
cont act
"Editor: XYz
<mai | t 0: xyz@onpb. conp";

description
"This nodul e defines a scheduler policy. The classification
is based on classifier-any, and the action is a scheduler.”

revision 2015-04-07 {

Choudhary, et al. Expi res June 18, 2018 [ Page 57]



I nternet-Draft YANG Model For QoS Decenber 2017

description
"Latest revision of diffserv policy";
reference "RFC XXXX"

}

i dentity queue-policy {

base policy: action-type;
description
"forwardi ng-cl ass-queue action type";

}

groupi ng queue-policy-nanme {

}

cont ai ner conpb- queue- pol i cy-name {
| eaf nane {
type string;
description
"Queue policy nane";
}

description
"conmpb- queue-policy container";
}
description
"conpb- queue policy grouping"

augrment "/policy:policies" +

}
}

A 3.

"/policy:policy-entry" +
"/policy:classifier-entry" +
"/policy:classifier-action-entry-cfg" {
choi ce action-cfg-parans {
case schedul ar {
uses acti on: schedul ar;
}
case queue-policy {
uses queue-policy-nane;
}
description
"Augnent the scheduler policy with a queue policy";

}

Exanpl e of Conpany C Diffserv Model

Conpany C vendor augnentation is based on Ericsson’s inplenentation

differentiated QoS.
a classifier,

This inplenentation first sorts traffic based on
whi ch can sort traffic into one or nore traffic

forwardi ng cl asses. Then, a policer or neter policy references the

Choudhary, et al. Expi res June 18, 2018

[ Page 58]



I nternet-Draft YANG Model For QoS Decenber 2017

classifier and its traffic forwarding classes to specify different
service levels for each traffic forwardi ng cl ass.

Because each classifier sorts traffic into one or nore traffic
forwardi ng cl asses, this type of classifier does not align with ietf-
gos-cl assifier.yang, which defines one traffic forwarding class per
classifier. Additionally, Conpany C s policing and netering policies
relies on the classifier’'s pre-defined traffic forwarding classes to
provide differentiated services, rather than redefining the patterns
within a policing or netering policy, as is defined in ietf-

di ffserv.yang

Due to these differences, even though Conmpany C uses all the building
bl ocks of classifier and policy, Conpany C s augnentation does not
use ietf-diffserv.yang to provide differentiated service |evels.

I nstead, Conmpany C s augnentation uses the basic buil ding bl ocks,

i etf-qos-policy.yang to provide differentiated services.

nmodul e exanpl e- conpc- qos- policy {
yang-version 1.1;
nanespace "urn: exanpl e- conpc-qos-policy";
prefix "conpcqos”;

import ietf-qos-policy {
prefix "pol";

}

import ietf-qos-action {
prefix "action";

}

organi zati on ;
contact "";
description "";

revision 2016-09-26 {

description "";

ref erence ;

}

/* identities */

identity conpc-qos-policy {
base pol : policy-type;

}

i dentity ndrr-queui ng-policy {
base conpc-qgos-policy;
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}

identity pwfg-queuing-policy {
base conpc-qgos-policy;

}

identity policing-policy {
base conpc-qgos-policy;

}

identity nmetering-policy {
base conpc-qgos-policy;

}

identity forwarding-policy {
base conpc-qgos-policy;

}

identity overhead-profile-policy {
base conpc-qgos-policy;

}

identity resource-profile-policy {
base conpc-qgos-policy;

}

identity protocol-rate-limt-policy {
base conpc-qgos-policy;

}

identity conpc-qos-action {
base pol : action-type;

}
[ * groupings */

grouping redirect-action-grp {
contai ner redirect {
/* Redirect options */
}
}

/* deviations */
deviation "/pol:policies/pol:policy-entry" {
deviate add {

must "pol :type = conpc-qos-policy" {
description
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"Only policy types drived from conpc-qos-policy " +
"are supported";
}
}
}

devi ation "/pol:policies/pol:policy-entry/pol:classifier-entry" {
devi ate add {
must "../per-class-action = "true’" {
description
"Only policies with per-class actions have cl assifiers"

}
must "((../sub-type != 'nmdrr-queuing-policy’) and " +
" (../sub-type !="pw g-queui ng-policy’)) or " +
"(((../sub-type = 'nmdrr-queui ng-policy’) or " +
" (../sub-type = ' pwfg-queueing-policy’ )) and " +
" ((classifier-entry-nane = '0") or " +
" (classifier-entry-nane = '1') or " +
" (classifier-entry-nanme = '2') or " +
" (classifier-entry-name = '3") or " +
" (classifier-entry-name = '4") or " +
(classifier-entry-nane = '5) or " +
(classifier-entry-nane = '6’) or " +
(classifier-entry-nane = '7') or " +
(classifier-entry-nane = '8 )))" {
description
"MDRR queui ng policy’s or PWQ queuing policy’s " +
"classifier-entry-name is limted to the listed val ues”
}

}
}

deviation "/pol:policies/pol:policy-entry/pol:classifier-entry" +
"/pol:classifier-action-entry-cfg" {
deviate add {
max- el enents 1;
must "action-type = 'conpc-qos-action " {
description
"Only conpc-qos-action is all owed";
}
}
}

/* augnents */
augrment "/ pol : policies/pol:policy-entry” {

when "pol :type = "conpc-qos-policy’ )" {
description
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"Addi tional nodes only for diffserv-policy";
}
| eaf sub-type {
type identityref {
base conpc-qgos-policy;
}

mandat ory true

/* The value of this |eaf nmust not change once configured */
}
| eaf per-class-action {

mandat ory true

type bool ean;

must "“(((. ="'true') and " +

" ((../sub-type = 'policing-policy’) or " +

" (../sub-type = "metering-policy’) or " +
(../sub-type = "mdrr-queuing-policy’) or " +
(../sub-type = ' pwfg-queuing-policy’) or " +
(../sub-type = 'forwarding-policy’))) or " +

" ((. = 'false’) and " +

" ((../sub-type = 'overhead-profile-policy’) or " +
(../sub-type = "resource-profile-policy’) or " +
(../sub-type = "protocol-rate-limt-policy )))" {

description
"Only certain policies have per-class action"

}
}

container traffic-classifier {
presence true;

when "../sub-type

"../sub-type

"../sub-type
description

"A classifier for policing-policy or netering-policy";

"policing-policy’ or " +
"metering-policy’ or " +
"forwardi ng-policy'" {

| eaf nane {
type string;
mandat ory true
description
"Traffic classifier nane";

}
| eaf type {
type enuneration {
enum ' internal -dscp-only-classifier’ {
val ue 0;
description
"Classify traffic based on (internal) dscp only";
}

enum ' i pv4- header - based-classifier’ {
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val ue 1;
description
"Classify traffic based on | Pv4 packet header fiel ds"
}

enum ' i pv6- header - based-cl assifier’ {
val ue 2;
description
"Classify traffic based on | Pv6 packet header fiel ds"
}

mandat ory true
description
"Traffic classifier type"
}
}

container traffic-queue {
when "(../sub-type = 'ndrr-queuing-policy’) or " +
"(../sub-type = ' pwf g-queui ng-policy’ )" {
description
"Queui ng policy properties"
}
| eaf queue-map {
type string;
description
"Traffic queue map for queuing policy";
}
}

cont ai ner overhead-profile {
when "../sub-type = 'overhead-profile-policy " {
description
"Overhead profile policy properties"

}
}
cont ai ner resource-profile {
when "../sub-type = '"resource-profile-policy " {
description
"Resource profile policy properties"
}
}
contai ner protocol-rate-limt ({
when "../sub-type = "protocol-rate-limt-policy " {
description
"Protocol rate linit policy properties"
}
}

}

augrment "/ pol: policies/pol:policy-entry/pol:classifier-entry" +
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"/pol:classifier-action-entry-cfg/pol:action-cfg-parans" {
when "../../../pol:type = 'conpc-qos-policy’ )" {
description
"Configurations for a classifier-policy-type policy";
}

case netering-or-policing-policy {
when "../../../sub-type = 'policing-policy’ or "
+ "../../../sub-type = "netering-policy " {
}

cont ai ner dscp-mar ki ng {
uses acti on: dscp- marki ng;
}

cont ai ner precedence- mar ki ng {
uses acti on: dscp- marki ng;
}

contai ner priority-marking {
uses action:priority;
}

container rate-limting {
uses action:one-rate-two-col or-neter;

}
case ndrr-queui ng-policy {
when "../../../sub-type = 'ndrr-queuing-policy' " {
description
"MDRR queue handling properties for the traffic " +
"classified into current queue";

| eaf ndrr-queue-wei ght {
type uint8 {
range "20..100";
}
uni ts percent age;
}
}
case pwfg-queui ng-policy {
when "../../../sub-type = ' pwf g-queui ng-policy' " {
description
"PWFQ queue handling properties for traffic " +
"classified into current queue”

}
| eaf pwf g- queue-wei ght {
type uint8 {
range "20..100";
}

units percentage;

}
| eaf pwf g-queue-priority {
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type uint8;

| eaf pwf g- queue-rate {
type uint8;

}

case forwarding-policy {
when "../../../sub-type = 'forwarding-policy " {
description
"Forward policy handling properties for traffic " +
“in this classifier”;
}
uses redirect-action-grp;
}
description
"Add the classify action configuration”;
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