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Abst r act
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1. Introduction

Operations, Admi nistration, and Maintenance (OAM are inportant
net wor ki ng functions that allow operators to:

1. Monitor networks connections (Reachability Verification
Continuity Check).

2. Troubl eshoot failures (Fault verification and | ocalization).
3. Mbonitor Perfornmance

An overview of QAMtools is presented at [RFC7276].
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Ping and Traceroute [ RFC792], [RFC4443] are well-known fault
verification and isolation tools, respectively, for |P networks.
Over the years, different technol ogi es have devel oped sinilar tools
for simlar purposes.

In this docurment, we present two nodul es, one to represent the base
i ndependent and stand-al one YANG data nodel for connectionl ess OAM
protocol s and the other one focuses on data retrival procedures |ike
RPCs. The split nodul e approach avoids m xi ng the nodels for the
retrieved-data fromthe retrieval procedures. It is expected that
retrieval procedures would evol ve faster than the data nodel and will
al | ow new procedures to be defined for retrieval of the sane data
defined by the base data nodel. This also allows the data nodel to
change at its own pace

2. Conventions used in this docunent
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].

The following terns are defined in [ RFC6241] and are not redefined
here:

o client

o configuration data
o server

0 state data

The following ternms are defined in [ RFC6020] and are not redefined
her e:

0 augnent
o data nodel
o data node

The ternminology for describing YANG data nodels is found in
[ RFC6020] .
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2.1. Term nol ogy

TP - Test Poi nt

MAC - Medi a Access Control
BFD - Bidirectional Forwardi ng Detection
TLV - Type Length Val ue

RPC - A Renote Procedure Call, as used within the NETCONF protoco

2.2. Tree Diagrans

A simplified graphical representation of the data nodel is used in
this docunent. The neaning of the synbols in these diagrans is as

fol |l ows:
Each node is printed as:
<status> <fl ags> <nane> <opts> <type>
<status> is one of:
+ for current

x for deprecated
o for obsolete

<flags> i s one of:

rw for configuration data

ro for non-configuration data
-x for rpcs

-n for notifications

<nane> is the name of the node

If the node is augnented into the tree from another nodule, its name
is printed as <prefix>: <nane>.
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<opts> is one of:

? for an optional |eaf or choice
I for a presence container

* for aleaf-list or list

[ <keys>] for a list’'s keys

<type> is the name of the type for leafs and leaf-lists
3. Overview of the Connectionl ess OAM Mde

At the top of the Mddel, there is an oper container for session
statistics. Gouping is also defined for cormon session statistics
and these are applicable for proactive OAM sessions. Miltiple test-
poi nt-1ocations keyed using technol ogy specific keys (eg., |Pv4
address for |1Pv4 locations) are possible by augnmented network

topol ogy nodes. Each test-point-location is chosen based on

| ocation-type which when chosen, |leads to a container that includes a
list of test-point-locations keyed by technol ogy specific keys. Each
test point location includes a test-point-location-info. The test-
poi nt-1ocation-info includes tp-technol ogy, tp-tools, and

connectionl ess-oant | ayers. The groupi ngs of tp-address and tp-
address-vrf are kept out of test-point-location-info to nake it
addressi ng agnostic and all ow varied conposition. Depending upon the
choi ce of the |location-type (deternined by the tp-address-vrf), the
containers differ in its conposition of test-point-locations while
the test-point-location-info, is a conmmon aspect of every test-point-
| ocation. The vrf is used to describe the correspondi ng network
instance. The tp-technol ogy indicate oamtechnol ogy details. The
tp-tools describe the oamtools supported. The connectionl ess-oam

|l ayers is used to describe the relationship of one test point with
other test points. The level in oamlayers indicate whether rel ated
oamtest point is client layer, server layer or same or stiched

| ayer. The Mddel is augnented to /nd: networks/nd: net wor k/ nd: node
usi ng Test Point Locations defined bel ow

3.1. TP Address

In connectionless OAM the tp address is defined with the foll ow ng
type:

o MAC address
o |Pv4 or | Pv6 address

0 a pair of source, destination addresses, and interface (Useful for
BFD)
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3.

3. 3.

2

o FEC

0 TLV address (RFC6428 (Figure 4,5, and 6))
0 Systemid to represent the device or node.
Tool s

In connectionless OAM the tools attribute is used to describe a
tool set for fault detection and isolation, and for perfornmance
measurenent. And it can serve as a constraint condition when the
base nodel be extended to specific OAMtechnol ogy. For exanple, to
fulfill the icnp ping configuration, the "../coamtools-ip/
coamrfc792" should be set to "true", and then the |inme base node
shoul d be augnmented with icnp ping specific details.

OAM | ayers

As typical networks have a nmulti-layer architecture, the set of QAM
protocols simlarly take a multi-layer structure; each layer has its
own OAM protocols [RFC7276] and is corresponding to specific network
portion or pathand has associated test points. OAMIlayers is
referred to a list of upper layer, lower |ayer that are related to
current test point. This allow users to easily navigate up and down
to efficiently troubl eshoot a connectivity issue at different |ayer
In this nodel, we have kept level default as 0, when all test points
are located at the sane |layer. Level is provided for scenarios where
it mght be possible to define layering relationship as it can be
used to stitching fault at related oamlayers. For exanple, there is
a network in which data traffic between two custonmer edges is
transported over three consecutive network portions, the current test
point is located in the second network portion. |If there is a defect
inthe first network portion is |located at the upstream of the second
network portion, the level of the first network portion is set to
"-1". If the third network portion is |located at the downstream of
the second network portion and the level is set to "1". |n another
case, if the first network portion and the third network portion is
in the sanme | evel of thesecond network portion, the level is set to
"0". The snippet bel ow depicts an exanple of OAM | ayers.
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list oam| ayers {
key "index";
| eaf index {
type uintl1l6 {
range "0..65535";
}

| eaf level {
type int32 {
range "-1..1";
}

description
"Level ";

or der ed- by user;
description
"l'ist of related oam | ayers.";

}

3.4. Test Point Locations |Infornation

This is a generic grouping for Test Point Locations Information. It
Provi de details of Test Point Location using Tools, OAM Layers
groupi ng defined above.

3.5. Test Point Locations

This is a generic grouping for Test Point Locations. Choice
statenent is used to define |ocations types, for exanple ipvé-

| ocation-type, ipv6-location-type, etc. Container is defined under
each location type containing list keyed to test point address, Test
Poi nt Location Information defined in section above, and routing
instance vrf nane if required.

3.6. Path discovery data

This is a generic grouping for path discovery data nodel that can be
retrieved by any data retrieval methods including RPCs. Path

di scovery data output from nethods, includes src-test-point, dst-
test-poi nt, sequence-nunber, hop-cnt, session statistics of various
ki nds, path verification and path trace related infornation. Path

di scovery includes data to be retrieved on a per-hop basis via a |ist
of path-trace-info-list which includes information Iike tinestanps,

i ngress-interface, egress-interface and app-neta-data. The path

di scovery data nodel is made generic enough to allow active, passive
and hybrid OAMs to do the retrieval. None of the fields are nade
mandat ory for that reason.
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3.7. Continuity check data

This is a generic grouping for continuity check data nodel that can
be retrieved by any data retrieval nethods including RPCs.
Continuity check data output from nethods, includes src-test-point,
dst-test-poi nt, sequence-nunber, hop-cnt and session statistics of
various kinds. The continuity check data nodel is made generic
enough to allow active, passive and hybrid OAMs to do the retrieval
None of the fields are nade mandatory for that reason

3.8. RPC definitions

The rpc nodel described here as a separate nodel outside of the data
nmodel , facilitates issuing commands to a NETCONF server (in this case
to the device that need to execute the OAM conmand) and obtaining a
response.

Under connecti onl ess-oam net hods nodul e, we summarize the comon OAM
functions and define the generic rpc comands: continuity-check and
pat h-di scovery. In practice, these commands are supported by
correspondi ng technol ogy-specific OQAMtools [RFC7276]. For exanpl e,
for the P OAM nodel, the continuity-check rpc corresponds to the IP
Pi ng, while the path-discovery rpc command corresponds to IP
Traceroute.

Note that the rpc command presented in this document is the base
bui |l di ng bl ock, which is used to derive a nodel for a technol ogy-
specific OAMi.e., icnp ping, |sp ping), the base building bl ock
shoul d be extended with correspondi ng technol ogy specific paraneters.
To facilitate this and for future enhancenents to data retrieva

met hods, the RPCs are captured under a separate nodul e.

The generic pat h-di scovery-data and continuity-check-data are used as
data outputs fromthe different RPCs described in the docunent.
Simlar nmethods including other RPCs can retrieve the data using the
sane data nodel .

rpc continuity-check {
i f-feature coam conti nuity-check;
description
"Generates continuity-check as per RFC7276.";
i nput {
contai ner destination-tp {
uses coamt p-address;
description
"destination test point.";

}

uses coam sessi on-type
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| eaf source-interface {
type if:interface-ref;
description
"source interface.";
}
| eaf outbound-interface {
type if:interface-ref;

description
"out bound interface.";

| eaf count {
type uint32;
default "5";
description
"Specifies the nunber of packets that will be sent.";

| eaf vrf {
type coamrouting-instance-ref;
description
"vrf instance."”;

}
leaf ttl {
type uint8;
defaul t "255";
description
"Time to live (TTL)."

| eaf packet-size {
type uint32 {
range "64..10000";

}
default "64";
description
"Si ze of ping echo request packets, in octets";
}
}
out put {
list error-code-list {
key "response-index";
| eaf response-index {
type uint32;
description
"response index.";

| eaf status-code {

type int32;
description
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"error code is ";

| eaf status-sub-code {

type uint8;
description
"sub code.";

description
"error code list.";

}

uses coam conti nuity-check- dat a;

}
}

rpc path-discovery {
description
"CGenerates path discovery as per RFC7276.";
i nput {
cont ai ner destination-tp {
uses coamt p-address;
description
"destination test point.";
}
uses coam sessi on-type
| eaf source-interface {
type if:interface-ref;
description
"source interface.";
}

| eaf outbound-interface {
type if:interface-ref;
description
"out bound interface.";

| eaf vrf {
type coamrouting-instance-ref;
description
"vrf";
}

| eaf max-ttl {
type uint8;
defaul t "255";
description
"max ttl.";
}

out put {
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list response-list {

key "response-index";
description

"path di scovery response list."
| eaf response-index {

type uint32;

description

"response index.";

| eaf status-code {
type int32;
description
"error code is ";

| eaf status-sub-code {
type uint8;

description
"sub code is ";
}
}

uses coam pat h-di scovery-dat a;

}

Sni ppet of data hierarchy related to rpc calls
3.9. Relation with other OAM YANG Model

In this document we define a generic YANG data nodel for
connectionl ess OAM protocols. The other nodel defined adds generic
data-retrieval methods. The YANG data nodel defined here is generic
such that other technol ogies can extend it for technol ogy specific
needs. The Generic YANG nodel acts as the root for other OAM YANG
nodels. This allows users to traverse between different OAM
protocol s at ease through a uniform APl set. The Generic YANG nodel
for OAM provi des a framework where technol ogy- specific YANG nodel s
can choose to inherit constructs fromthe base YANG nodel s wi t hout
needing to redefine themw thin the sub-technol ogy.

3.10. OAM data hierarchy

The conplete data hierarchy related to the OAM YANG nodel is
present ed bel ow.

nodul e: ietf-connectionl ess-oam
+--ro oper {continuity-check}?
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+--r0 cc-ipv4-sessions-statistics
+--r0 cc-session-statistics
+--r0 sessi on-count?
+--ro0 sessi on-up-count?
+--ro sessi on-down-count ?
+--ro sessi on-adm n-down-count ?
--ro cc-ipv6-sessions-statistics
+--r0 cc-session-statistics
+--r0 sessi on-count?
+--ro0 sessi on-up-count?
+--ro sessi on-down-count ?
+--ro sessi on-adm n-down-count ?
augrment /nd: net wor ks/ nd: net wor k/ nd: node:

I
|
I
I
I
+

ui
ui
ui
ui

ui
ui
ui
ui

nt 32
nt 32
nt 32
nt 32

nt 32
nt 32
nt 32
nt 32

+--rw t p- addr ess-t ype-val ue?
+--rw (|l ocation-type)?
+--:(ipvd-1location-type)

Kumar ,

+--rw test-point-ipv4-location-list

+--rw test-point-locations* [ipv4-location]
+--rw ipv4-location i net:ipv4-address

et al.

+--rw vrf?

+--rw (technol ogy) ?
| +--:(technology-null)

| | +--rwtech-null?

| +--:(technol ogy-string)
| +--rw ipvé-icnp?
+--rw (tools)?

+--:(tool s-enpty)

| +--rwtools-null?
+--:(tools-ip)

| +--rwrfc792?
| +--rwrfc4443?
| +--rw rfc4884?
| +--rw rfcbh837?
+--:(tool s-bfd)
|  +--rw rfch881?

| +--rwrfcb5883?

| +--rwrfcb5884?

| +--rw rfcb5885?
+--:(tool s-npls)

|  +--rwrfc4379?

|  +--rw rfc4687?

|  +--rwrfc4950?

| +--rw npls-rfc5884?
+--:(tool s-nmpls-tp)

|  +--rwrfc6426?

|  +--rwrfc6435?

|  +--rw rfc6374?
+--:(tool s-pw)

Expi res January 20,
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enpty

bool
bool
bool
bool

bool
bool
bool
bool

bool
bool
bool
bool

bool
bool
bool

2017

ean
ean
ean
ean

ean
ean
ean
ean

ean
ean
ean
ean

ean
ean
ean
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[ +--rw rfc50857?

| +--rw pw_rfc5885?

| +--rw rfc6423?

[ +--rw rfc63107?

| +--rw rfc7023?

+--rw oam | ayers* [index]
+--rw i ndex uint16
+-rw | evel ? i nt 32

--:(ipv6-location-type)
+--rw test-point-ipv6-location-Ilist
+--rw test-point-locations* [ipv6-location]
i net:ipv6-address
routing-instance-ref

+--rw ipv6-location

+--rw vrf?

+--rw (technol ogy) ?

| +--:(technol ogy-null)

| | +--rwtech-null?

| +--:(technol ogy-string)

| +--rw ipvé-icnp?

+--rw (tools)?

+--:(tool s-enpty)

| +--rwtools-null?

+--:(tool s-ip)

+--rw rfc792?

+--rw rfc4443?

+--rw rfc4884?

+--rw rfcb5837?

> (tool s-bfd)

+--rw rfcb8817?

+--rw rfc58837?

+--rw rfc5884?

+--rw rfc5885?

s (tool s-npls)

+--rw rfc4379?

+--rw rfc4687?

+--rw rfc49507?

+--rw npl s-rfc5884?

:(tool s-npl s-tp)

+--rw rfc6426?

+--rw rfc6435?

+--rw rfc6374?

:(tool s-pw)

+--rw rfc5085?

+--rw pw_rfc5885?

+--rw rfc6423?

+--rw rfc6310?

+--rw rfc7023?

+--rw oam | ayers* [index]
+--rw i ndex uintl6

+— +— -lf-____ +———
1
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bool ean
bool ean
bool ean
bool ean
bool ean

enpty

string

enpty

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean
bool ean
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+--rw | evel ? int32

--:(mac-1ocation-type)

+--rw test-point-nmac-address-1location-Iist
+--rw test-point-locations* [mac-address-|ocation]
+--rw nmac- address- | ocati on

+--rw (technol ogy)?

+--:(technol ogy-null)

| +--rwtech-null?

+--:(technol ogy-string)
+--rwipvé4-icnp?

+-rw (tools)?

+--:(tool s-enpty)

| +--rwtools-null?
+--:(tools-ip)

+--rw rfc792?
+--rw rfcd443?
+--rw rfc4884?
+--rw rfch837?

> (tool s-bfd)
+--rw rfc5881?
+--rw rfc5883?
+--rw rfchb884?
+--rw rfchb885?
:(tool s-npls)
+--rw rfc4379?
+--rw rfc4687?
+--rw rfc4950?
+--rw npl s-rfc5884?
:(tool s-npl s-tp)
+--rw rfc6426?
+--rw rfc6435?
+--rw rfc6374?
:(tool s-pw)

+--rw rfchb085?
+--rw pw_rfc5885?
+--rw rfc6423?
+--rw rfc6310?
+--rw rfc7023?

+— +— -Ii-____ +
1

+--rw oam | ayer s* [index]

+--rw i ndex ui nt 16
+--rw | evel ? int32

--:(tunnel -1 ocation-type)
+--rw test-point-tunnel -address-1location-I|ist

+--rw test-point-locations* [tunnel-Ilocation]

+--rw tunnel -1 ocation ui nt 32

et al.

+--rw vrf?

+--rw (technol ogy) ?

+--: (technol ogy-nul | )
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enpty

string

enpty

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean
bool ean

routing-instance-ref

July 2016
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+--rw (tools)?

| +--:(tools-enpty)

| | +--rwtools-null? enpty
| +--:(tools-ip)

[ | | +--rwtech-null? enpty

| | +--:(technol ogy-string)

| | +--rwipv4-icnp? string

[ +--rw (tools)?

| | +--:(tools-enpty)

| | | +--rwtools-null? enpty

| | +--:(tools-ip)

| | | +--rwrfc792? bool ean
| | |  +--rwrfcd443? bool ean
[ | | +--rwrfc4884? bool ean
| | | +--rwrfcb5837? bool ean
| | +--:(tools-bfd)

| | | +--rwrfcb881? bool ean
| | | +--rwrfc5883? bool ean
| | | +--rwrfcb5884? bool ean
[ | | +--rwrfcb885? bool ean
| | +--:(tools-npls)

| | | +--rwrfc4379? bool ean
| | | +--rwrfc4687? bool ean
| | | +--rwrfc4950? bool ean
| | | +--rw npls-rfc5884? bool ean
[ | +--:(tools-npls-tp)

| | | +--rwrfc6426? bool ean
| | | +--rwrfc6435? bool ean
| | | +--rwrfc6374? bool ean
| | +--:(tools-pw

| | +--rw rfc5085? bool ean
[ [ +--rw pw_rfc5885? bool ean
| | +--rw rfc6423? bool ean
| | +--rw rfc6310? bool ean
| | +--rw rfc70237? bool ean
| +--rw oam | ayers* [index]

| +--rw i ndex uint16

[ +--rw | evel ? i nt32
+--:(ip-prefix-location-type)

| +--rwtest-point-ip-prefix-location-I|ist

| +--rw test-point-locations* [ip-prefix-Iocation]
| +--rwip-prefix-location inet:ip-prefix
| +--rw vrf? routing-instance-ref
[ +--rw (technol ogy) ?

| | +--:(technol ogy-null)

| | | +--rwtech-null? enpty
[ | +--:(technol ogy-string)

| | +--rwipvé4-icnp? string
I

I

I

I
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[ | | +--rwrfc792? bool ean
| | | +--rwrfcd443? bool ean
| | | +--rwrfc4884? bool ean
[ | | +--rwrfcb8377? bool ean
| | +--:(tools-bfd)
| | | +--rwrfcb881? bool ean
| | | +--rwrfcb883? bool ean
| | | +--rwrfcb5884? bool ean
| | | +--rwrfcb5885? bool ean
[ | +--:(tools-npls)
| | | +--rwrfcd4379? bool ean
| | | +--rwrfc4687? bool ean
| | | +--rwrfc4950? bool ean
| | | +--rw npls-rfc5884? bool ean
| | +--:(tools-mpls-tp)
[ | | +--rwrfc64267 bool ean
| | | +--rwrfc6435? bool ean
| | | +--rwrfc6374? bool ean
| | +--:(tools-pw
| | +--rw rfc5085? bool ean
| | +--rw pw_rfc5885? bool ean
[ [ +--rw rfc6423? bool ean
| | +--rw rfc6310? bool ean
| | +--rw rfc7023? bool ean
| +--rw oam | ayers* [index]
| +--rw i ndex uint16
| +-rw | evel ? i nt 32
--:(route-distinguisher-location-type)
+--rw test-point-route-dist-location-list
+--rw test-point-locations* [route-dist-|ocation]
+--rw route-dist-location ui nt 32
+--rw vrf? routing-instance-ref
+--rw (technol ogy) ?
| +--:(technology-null)
| | +--rwtech-null? enpty
| +--:(technol ogy-string)

+--rw (tools)?

+
I
I
I
I
I
I
I
I
| | +--rwipvé4-icnp? string
I
| +--:(tool s-enpty)
I
I
I
I
I
I
I
I
I

|

| | +--rwtools-null? enpty

| +--:(tools-ip)

| | +--rwrfc792? bool ean
| | +--rwrfcd443? bool ean
| | +--rwrfc4884? bool ean
| | +--rwrfcb837? bool ean
| +--:(tools-bfd)

| | +--rwrfc5881? bool ean
| | +--rwrfcb883? bool ean
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et al.

Connecti on- Less OAM YANG node

+--rw rfch5884?
+--rw rfc5885?
:(tool s-npls)
+--rw rfcd4379?
+--rw rfcd4687?
+--rw rfc4950?
+--rw npl s-rfc5884?
:(tool s-npl s-tp)
+--rw rfc6426?
+--rw rfc6435?
+--rw rfc6374?
:(tool s-pw)
+--rw rfc5085?
+--rw pw_rfc5885?
+--rw rfc6423?
+--rw rfc63107?
+--rw rfc7023?
+--rw oam | ayers* [index]
+--rw i ndex uint16
+--rw | evel ? int32

+— +—————— +

--:(group-ip-address-|ocation-type)
+--rw test-point-group-ip-address-location-Iist
+--rw test-point-locations* [group-ip-address-I|ocation]

+--rw group-ip-address-|ocation
+--rw vrf?

+--rw (technol ogy) ?

| +--:(technol ogy-null)

| | +--rwtech-null?

| +--:(technol ogy-string)
| +--rw ipvé-icnp?
+--rw (tools)?

| +--:(tools-enpty)

| +--rwtools-null?
+--:(tool s-ip)

+--rw rfc792?

+--rw rfc4443?
+--rw rfc4884?
+--rw rfcb5837?

> (tool s-bfd)

+--rw rfcb8817?
+--rw rfc58837?
+--rw rfc5884?
+--rw rfc5885?
:(tool s-npls)

+--rw rfc4379?
+--rw rfc4687?
+--rw rfc49507?
+--rw npl s-rfc5884?

—_—_

Expi res January 20, 2017

July 2016

bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean
bool ean

| P-Mul ticast-G oup- Addr ess
routing-instance-ref

enpty

string

enpty

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean
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| | +--:(tools-mpls-tp)
| | | +--rwrfc6426? bool ean
| | | +--rwrfc6435? bool ean
[ | | +--rwrfc6374? bool ean
| | +--:(tools-pw
| | +--rw rfc5085? bool ean
| | +--rw pw_rfcb885? bool ean
| | +--rw rfc6423? bool ean
| | +--rw rfc6310? bool ean
[ [ +--rw rfc7023? bool ean
| +--rw oam | ayers* [index]
| +--rw i ndex ui nt 16
| +--rw | evel ? i nt32
+--:(group-as-nunber-1|ocation-type)
| +--rw test-point-as-nunber-|location-Iist
[ +--rw test-point-locations* [as-nunber-|ocation]
| +--rw as-nunber-1| ocation i net: as- nunber
| +--rw vrf? routing-instance-ref
| +--rw (technol ogy) ?
| | +--:(technol ogy-null)
| | | +--rwtech-null? enpty
[ | +--:(technol ogy-string)
| | +--rwipvé4-icnp? string
[ +--rw (tools)?
| | +--:(tools-enpty)
| | | +--rwtools-null? enpty
| | +--:(tools-ip)
[ | | +--rwrfc792? bool ean
| | | +--rwrfcd443? bool ean
| | | +--rwrfc4884? bool ean
| | | +--rwrfcb837? bool ean
| | +--:(tool s-bfd)
| | | +--rwrfcb5881? bool ean
[ | | +--rwrfcb883? bool ean
| | | +--rwrfc5884? bool ean
| | | +--rwrfcb885? bool ean
| | +--:(tools-npls)
| | | +--rwrfcd4379? bool ean
| | | +--rwrfc4687? bool ean
[ | | +--rwrfc49507? bool ean
| | | +--rw npls-rfcb884? bool ean
| | +--:(tools-mpls-tp)
| | | +--rwrfc6426? bool ean
| | | +--rwrfc6435? bool ean
| | | +--rwrfc6374? bool ean
[ | +--:(tools-pw
| | +--rw rfc5085? bool ean
| | +--rw pw_rfc5885? bool ean

et al. Expi res January 20, 2017
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| +--rw rfc64237?
| +--rw rfc6310?
| +--rw rfc7023?
+

I

I

|

[ --rw oam | ayers* [index]
| +--rw i ndex uintl16
| +--rw | evel ? i nt32

--:(group-1sp-id-location-type)
+--rw test-point-lsp-id-location-Ilist

+--rw | sp-id-location string

+--rw (technol ogy)?
| +--:(technol ogy-null)

+

I

|

I

I

I

I

| | | +--rwtech-null?

| | +--:(technol ogy-string)
[ [ +--rw ipv4-icnp?

| +-rw (tools)?

| | +--:(tools-enpty)

| | | +--rwtools-null?

| | +--:(tools-ip)

| | | +--rwrfc792?

[ | | +--rwrfc4443?

| | | +--rwrfc4884?

| | | +--rwrfcb5837?

| | +--:(tools-bfd)

| | | +--rwrfcb5881?

| | | +--rwrfcb5883?

[ | | +--rwrfcb8847?

| | | +--rwrfc5885?

| | +--:(tools-npls)

| | | +--rwrfc4379?

| | | +--rwrfcd4687?

| | | +--rwrfc4950?

[ | | +--rw npls-rfc5884?
| | +--:(tools-mpls-tp)

| | | +--rwrfc6426?

| | | +--rwrfc6435?

| | | +--rwrfc6374?

| | +--:(tools-pw

[ [ +--rw rfc5085?

| | +--rw pw_rfch5885?

| | +--rw rfc64237?

| | +--rw rfc63107?

| | +--rw rfc7023?

| +--rw oam | ayers* [index]
[ +--rw i ndex ui nt 16
| +-rw |l evel ? i nt 32
+--:(group-systemid-location-type)
et al. Expi res January 20, 20

nodel

bool ean
bool ean
bool ean

+--rw test-point-locations* [|sp-id-Iocation]

+--rwvrf? routing-instance-ref

enpty

string

enpty

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean

bool ean
bool ean
bool ean

bool ean
bool ean
bool ean
bool ean
bool ean
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+--rw test-point-systeminfo-location-Iist
+--rw test-point-locations* [systemid-I|ocation]
+--rw systemid-location inet:uri
+--rw vrf? routing-instance-ref
+--rw (technol ogy) ?
| +--:(technol ogy-null)

| | +--rwtech-null? enpty
| +--:(technol ogy-string)
| +--rwipv4-icnp? string

+--rw (tools)?
+--:(tool s-enpty)

I
| | +--rwtools-null? enpty
| +--:(tools-ip)
| | +--rwrfc792? bool ean
| |  +--rwrfcd443? bool ean
| | +--rwrfc4884? bool ean
| | +--rwrfcb5837? bool ean
| +--:(tool s-bfd)
| | +--rwrfcb881? bool ean
| | +--rwrfc5883? bool ean
| | +--rwrfcb5884? bool ean
| | +--rwrfcb885? bool ean
| +--:(tools-npls)
| | +--rwrfc4379? bool ean
| | +--rwrfc4687? bool ean
| | +--rwrfc4950? bool ean
| | +--rw npls-rfc5884? bool ean
| +--:(tools-npls-tp)
| | +--rwrfc6426? bool ean
| | +--rwrfc6435? bool ean
| | +--rwrfc6374? bool ean
| +--:(tools-pw
| +--rw rfc5085? bool ean
[ +--rw pw_rfcb5885? bool ean
| +--rw rfc6423? bool ean
| +--rw rfc6310? bool ean
| +--rw rfc70237? bool ean
+--rw oam | ayers* [index]

+--rw i ndex ui nt 16

+--rw level ? int32

nmodul e: i etf-connectionl ess-oam et hods
rpcs:
+---x continuity-check {coam conti nuity-check}?
| +---winput
| | +---wdestination-tp
| | | +---w(tp-address)?
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Kumar ,

I
I
I
I
|
I
I
I
I
I
+---W
+- - - W
+- - - W
+o oW
+---wW
et al.

Connecti on- Less OAM YANG node

+--: (mac- addr ess)

| +---w nmac-address?

+--: (i pv4-address)

| +---wipv4-address?

+--: (i pv6-address)

| +---wipv6-address?

+--:(src-dst-address)

| +---w src-ip-address?

| +---w dst-ip-address?
+---w Interface?

:(fec)

+---w fec-type?

+---w (fec-value)?
+--:(ip-prefix)
|  +---wip-prefix?
+- -1 (bgp)
| +---w bgp?
+--:(tunnel)
| +---wtunnel-interface?
|  +---w13vpn-id?
+ -1 (pwW)

| +---w renote-pe-address
|  +---w pwid?
+--:(vpl s)
| +---w route-distinguish
| +---w sender-ve-id?
| +---wreceiver-ve-id?
+--:(npl s-n dp)
+---w (root-address)?
+--: (i p-address)
| +---w source-addr

I
+- -
I
I
I
|
I
I
I
I
| +--:(13vpn)
|
I
I
I
I
I
|
I
I
I
I
I
|

July 2016

yang: mac- addr ess

i net
i net

i net
i net

;i pvé-ad
i pv6-ad

11 p-addr
11 p-addr

dr ess
dr ess

ess
ess

if:interface-ref

fec-type

?

er?

ess?

inet:i
inet:i
ui nt 32
ui nt 32

inet:i
ui nt 32
ui nt 32

ui nt 32
ui nt 32

| +---w group-ip-address?

+--:(vpn)
| +---w as-nunber?
+--:(global-id)

p-prefix

p- prefix

p- addr ess

i net:ip-address
I P-Mul ticast-G oup-Ad

i net: as- nunber

I
I
I
| +---w | sp-id? string
+--:(tlv-address)
| +---wtlv-type? intl1l6
| +---wtlv-len? intl1l6
| +---wtlv-value? bi nary
+--:(systeminfo)
+---w systemid? inet:uri
sessi on-type- enunf enumner ati on
source-interface? if:interface-ref
out bound-i nterface? if:interface-ref
count ? ui nt 32
vrf? coam routi ng-i nstance-r ef
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|-
|-
+--10

I
I
I
+
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I

Kumar, et a

-wttl?
-w packet - si ze?
out put

+--ro0 response-index
+--ro status-code?
+--ro status-sub-code?

ro src-test-point

+--ro vrf?

+--ro (tp-address)?

+--: (nmac- addr ess)

| +--ro nac-address?
+--: (i pv4-address)

| +--ro ipv4-address?
+--: (i pv6-address)

| +--ro ipv6-address?
+--:(src-dst-address)

| +--ro src-ip-address?
| +--ro dst-ip-address?
+--ro Interface?
:(fec)

+--ro fec-type?

+--ro (fec-value)?

ui nt8
ui nt 32

Connecti on- Less OAM YANG node

+--ro error-code-list* [response-index]
ui nt 32
i nt 32
uint8

yang
i net
i net

i net
i net

July 2016

routing-instance-ref

: mac- addr ess
:i pv4- address
;i pv6- address

i p-addr ess
i p-addr ess

if:interface-ref

fec-type

I
+- -
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+--:(ip-prefix)

| +--ro ip-prefix?
+--:(bgp)

| +--ro bgp?

+--:(tunnel)

| +--ro tunnel-interface?

+--:(13vpn)
| +--ro I3vpn-id?
+--: (pwW)

| +--ro renote-pe-address?
| +--ro pwid?
+--:(vpls)

| +--ro route-distinguisher?

| +--ro sender-ve-id?
| +--ro receiver-ve-id?
+--:(npl s-m dp)
+--ro (root-address)?
+--: (i p-address)

| +--ro source-address?
| +--ro group-ip-address?

+--:(vpn)

| +--ro as-nunber?

+--: (gl obal -id)
+--ro |lsp-id?

+--:(tlv-address)

Expi res January 20, 2017

inet:ip-prefix
inet:ip-prefix
ui nt 32
ui nt 32

i net:ip-address
ui nt 32

ui nt 32

ui nt 32
ui nt 32

i net:ip-address
| P-Mul ticast-G oup-Ad

i net: as- nunber

string
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Kumar ,

+
1
[

+--ro egress-intf-nanme?

I
I
I
+- -

Connecti on- Less OAM YANG node

+--ro tlv-type?
+--ro tlv-len?
+--ro tlv-val ue?
:(systeminfo)
+--ro systemid?

ro dest-test-point

+--r0 vrf?

+--ro (tp-address)?

et al.

+- -

+- -

+- -

+- -

I
+- -
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

+- -
I

: (mac- addr ess)
+--ro nmac- address?
. (i pv4- address)
+--ro ipv4-address?
: (i pv6-address)
+--ro i pv6-address?
: (src-dst-address)
+--ro0 src-ip-address?
+--ro dst-ip-address?
+--ro Interface?
:(fec)
+--ro fec-type?
+--ro (fec-value)?
+--: (i p-prefix)
| +--ro ip-prefix?
+--:(bgp)
| +--ro bgp?
+--:(tunnel)

| +--ro tunnel-interface?

+--:(13vpn)
| +--ro I3vpn-id?
+--1(pw)

intl6
int16
bi nary

inet:u

ri

if:interface-ref

July 2016

routing-instance-ref

yang: mac- addr ess

i net:ipv4-address

i net:ipv6-address

i net:ip-address
i net:ip-address
if:interface-ref

fec-ty

| +--ro renote-pe-address?

| +--ro pwid?
+--:(vpls)

| +--ro route-distinguisher?

| +--ro sender-ve-id?
| +--ro receiver-ve-id?
+--:(npl s-m dp)
+--ro (root-address)?
+--: (i p-address)

| +--ro source-address?
| +--ro group-ip-address?

+--:(vpn)

| +--ro as-nunber?

+--:(global -id)
+--ro | sp-id?
:(tlv-address)
+--ro tlv-type?

intl6

Expi res January 20, 2017

pe

inet:i
inet:i
ui nt 32
ui nt 32

inet:i
ui nt 32
ui nt 32

ui nt 32
ui nt 32

p- prefix

p- prefix

p- addr ess

i net:ip-address
| P-Mul ticast-G oup-Ad

i net: as- nunber

string
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| | | +--ro tlv-len?
| | | +--ro tlv-value?
| | +--:(systeminfo)
| +--ro systemid?
I
+

+--ro ingress-intf-nanme? if
--ro sequence-nunber?

+--ro hop-cnt?
+--ro0 session-packet-statistics

+--ro rx-packet-count? uint3
+--ro tx-packet-count? uint3
+--ro rx-bad-packet? uint3

+--ro tx-packet-fail ed? uint3
ro session-error-statistics
+--ro packet-drops-count ?

+--ro packet-reorder-count?
+--ro packet s-out - of - seqg-count ?
+--ro packet s-dup-count?

ro session-del ay-statistics
+--ro time-resol ution-val ue?
+--ro m n-del ay-val ue?

+--ro max-del ay-val ue?

+--ro average-del ay-val ue?

ro session-jitter-statistics
+--ro time-resol ution-val ue?
+--ro mn-jitter-value?

+--ro max-jitter-val ue?

+--ro average-jitter-val ue?

+— +—— +

+---x pat h-di scovery

Kumar ,

+---w i nput

+---w destination-tp

| +---w (tp-address)?
| +--: (mac- addr ess)

| | +---w nmac-address?

[ +--: (i pv4- address)

| | +---wipv4d-address?

| +--: (i pv6-address)

| | +---wipv6-address?

| +--:(src-dst-address)

| | +---w src-ip-address?
[ | +---w dst-ip-address?
| | +---wlnterface?
| +--:(fec)

| | +---w fec-type?
| | +---w (fec-value)?

| | +--:(ip-prefix)

[ [ | +---wip-prefix?
I I +- -1 (bgp)

I I | +---w bgp?

et al. Expi res January 20,

Connecti on-Less OAM YANG nodel July 2016

intl6
bi nary

i net:uri
interface-ref
ui nt 64
ui nt 8

2
2
2
2

ui nt 32
ui nt 32
ui nt 32
ui nt 32
i dentityref
ui nt 32
ui nt 32
ui nt 32
i dentityref
ui nt 32

ui nt 32
ui nt 32

yang: mac- addr ess
i net:ipv4-address
i net:ipv6-address
i net:ip-address
i net:ip-address

if:interface-ref

fec-type

inet:ip-prefix

inet:ip-prefix
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+--:(tunnel)

+--: (npl s-m dp)
+---w (root-address)?
+--: (i p-address)

|| I
| | | +---wtunnel-interface? ui nt 32
|| | +--:(13vpn)
| [ |  +---wl3vpn-id? ui nt 32
|| I +- -1 (pw)
| | | | +---w renote-pe-address? i net:ip-address
| ] | |  +---w pwid? ui nt 32
| I +--:(vpls)
| | | +---w route-distinguisher? ui nt 32
| [ | +---w sender-ve-id? ui nt 32
| [ | +---wreceiver-ve-id? ui nt 32
|| I
|| I
| I
| | | +---w source-address? i net:ip-address
| [ | +---w group-ip-address? I P-Mil ticast-G oup-Ad
dress
|| I +--:(vpn)
| | | +---w as-nunber? i net: as- nunber
| | +--:(gl obal -id)
| | +---w | sp-id? string
| +--:(tlv-address)
| | +---wtlv-type? intl1l6
| ] | +---wtlv-len? intl6
| ] | +---wtlv-value? bi nary
| +--:(systemi nfo)
| +---w systemid? inet:uri
| +---w session-type-enun? enuner ation
| +---w source-interface? if:interface-ref
| +---w outbound-interface? if:interface-ref
| +---wvrf? coam routing-instance-r ef
|  +---w max-ttl? uint8
+--ro0 out put
+--ro response-list* [response-index]
| +--ro response-index ui nt 32
| +--ro status-code? i nt 32

| +--ro status-sub-code? uint8
+--ro0 src-test-point
| +--ro vrf? routing-instance-ref
+--ro (tp-address)?
+--: (nmac- addr ess)

|

| | +--ro nac-address? yang: mac- addr ess
| +--: (i pv4- address)

| | +--ro ipv4-address? i net:ipv4-address
| +--: (i pv6-address)

[ | +--ro ipv6-address? i net:ipv6-address
| +--:(src-dst-address)

| | +--ro src-ip-address? i net:ip-address

| | +--ro dst-ip-address? i net:ip-address
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+--:(npl s-m dp)
+--ro (root-address)?
+--: (i p-address)

| | +--ro Interface? if:interface-ref
| +--:(fec)
| | +--ro fec-type? fec-type
[ | +--ro (fec-value)?
| | +--: (i p-prefix)
| | | +--ro ip-prefix? inet:ip-prefix
I I +--:(bgp)
| | | +--ro bgp? inet:ip-prefix
| | +--:(tunnel)
[ [ | +--ro tunnel-interface? ui nt 32
I I +--:(13vpn)
| | | +--ro |3vpn-id? ui nt 32
I I +--1(pw)
| | | +--ro renote-pe-address? i net:ip-address
[ [ | +--ro pwid? ui nt 32
I I +--:(vpl's)
[ [ | +--ro route-distinguisher? ui nt 32
[ [ | +--ro sender-ve-id? ui nt 32
[ [ | +--ro receiver-ve-id? ui nt 32
I I
| |
I I
[ [ | +--ro source-address? i net:ip-address
| | | +--ro group-ip-address? I P-Mil ticast-G oup-Ad
dress
I I +--:(vpn)
[ [ | +--ro as-nunber? i net:as-numnber
[ [ +--:(gl obal -id)
| | +--ro | sp-id? string
| +--:(tlv-address)
| | +--ro tlv-type? intl6
| | +--ro tlv-len? int1l6
[ | +--ro tlv-value? bi nary
[ +--:(systemi nfo)
| +--ro systemid? i net:uri
+--ro dest-test-point
| +--ro vrf? routing-instance-ref
| +--ro (tp-address)?
| +--: (mac- addr ess)
[ | +--ro nac-address? yang: mac- addr ess
| +--: (i pv4-address)
| | +--ro ipv4-address? i net:ipv4-address
| +--: (i pv6-address)
| | +--ro ipv6-address? i net:ipv6-address
| +--:(src-dst-address)
[ | +--ro src-ip-address? i net:ip-address
| | +--ro dst-ip-address? i net:ip-address
| | +--ro Interface? if:interface-ref
| +--:(fec)
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+--ro fec-type? fec-type
+--ro (fec-value)?
+--:(ip-prefix)

+--:(npl s-m dp)
+--ro (root-address)?
+--: (i p-address)

I I
I I
| |
[ [ | +--ro ip-prefix? inet:ip-prefix
I I +--:(bgp)
| | | +--ro bgp? inet:ip-prefix
[ [ +--:(tunnel)
| | | +--ro tunnel-interface? ui nt 32
| | +--:(13vpn)
[ [ | +--ro I 3vpn-id? ui nt 32
I I +- -1 (pw)
[ [ | +--ro renote-pe-address? i net:ip-address
| | | +--ro pwid? ui nt 32
I I +--:(vpls)
| | | +--ro route-distinguisher? ui nt 32
[ [ | +--ro sender-ve-id? ui nt 32
[ [ | +--ro receiver-ve-id? ui nt 32
I I
I I
I I
| | | +--ro source-address? i net:ip-address
[ [ | +--ro group-ip-address? | P-Mul ticast-G oup-Ad
dress
I I +--:(vpn)
| | | +--ro as-nunber? i net: as- nunber
| | +--:(gl obal -id)
| | +--ro | sp-id? string
[ +--:(tlv-address)
| | +--ro tlv-type? intl1l6
[ | +--ro tlv-len? intl6
[ | +--ro tlv-value? bi nary
| +--:(systemi nfo)
| +--ro systemid? inet:uri
+--ro sequence-nunber? ui nt 64
+--ro hop-cnt? uint8
+--ro0 session-packet-statistics
+--ro rx-packet-count? ui nt 32
+--ro tx-packet-count? ui nt 32
+--ro rx-bad-packet? ui nt 32

+--ro tx-packet-fail ed? ui nt 32

I

I

|

| ) d?

+--ro0 session-error-statistics

| +--ro packet-drops-count? ui nt 32
| +--ro packet-reorder-count? ui nt 32
| +--ro packets-out-of-seq-count? ui nt 32
| +--ro packets-dup-count? ui nt 32
+--ro session-delay-statistics

| +--ro time-resol ution-val ue? i dentityref
| +--ro nmin-delay-val ue? ui nt 32

| +--ro max-del ay-val ue? ui nt 32
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| +--ro average-del ay-val ue? ui nt 32

+--ro0 session-jitter-statistics

| +--ro time-resol ution-val ue? i dentityref

| +--ro mn-jitter-value? ui nt 32

| +--ro max-jitter-value? ui nt 32

| +--ro average-jitter-value? ui nt 32

+--ro path-verification

| +--ro flowinfo? string

| +--ro session-path-verification-statistics

[ +--ro verified-count? ui nt 32

| +--ro fail ed-count? ui nt 32

+--ro path-trace-info

+--ro path-trace-info-list* [index]

+--ro index ui nt 32
+--ro vrf? routing-instance-ref
+--ro (tp-address)?

+--: (nmac- addr ess)

+--:(npl s-m dp)
+--ro (root-address)?
+--: (i p-address)
| +--ro source-address? i net:ip-address

I

| | +--ro nmac-address? yang: mac- addr ess
| +--:(ipv4-address)

| | +--ro ipv4-address? i net:ipv4-address
| +--:(ipv6-address)

| | +--ro ipv6-address? i net:ipv6-address
| +--:(src-dst-address)

| | +--ro src-ip-address? i net:ip-address

| | +--ro dst-ip-address? i net:ip-address

| | +--ro Interface? if:interface-ref

| +--:(fec)

| | +--ro fec-type? fec-type

| | +--ro (fec-value)?

| | +--:(ip-prefix)

[ | +--ro ip-prefix? inet:ip-prefix
|| +--:(bgp)

| | +--ro bgp? inet:ip-prefix
| +--:(tunnel)

| | +--ro tunnel-interface? ui nt 32

| +--:(13vpn)

[ | +--ro I3vpn-id? ui nt 32

| +--1(pw)

| | +--ro renote-pe-address? i net:ip-address
| | +--ro pwid? ui nt 32

|| +--:(vpls)

| | +--ro route-distinguisher? ui nt 32

| | +--ro sender-ve-id? ui nt 32

| | +--ro receiver-ve-id? ui nt 32

|

||

||

(.
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| ] | +--ro group-ip-address? | P-Mul ticast-G oup
- Addr ess

| +--:(vpn)

| | +--ro as-nunber? i net: as-nunber

| +--: (gl obal -id)

| | +--ro |lsp-id? string

| +--:(tlv-address)

| | +--ro tlv-type? int16

| | +--ro tlv-len? int16

| | +--ro tlv-value? bi nary

| +--:(systeminfo)

[ +--ro systemid? inet:uri

+--ro timestanp-val ? yang: dat e-and-ti ne

+--ro ingress-intf-name? if:interface-ref

+--ro egress-intf-name? if:interface-ref

+--ro app-neta-data? ui nt 32

data hierarchy of OAM
4.  QAM YANG Modul e
<CODE BEG NS> file "ietf-connectionl ess-oam yang"
nodul e ietf-connectionl ess-oam {
namespace "urn:ietf:paranms: xnm : ns:yang:ietf-connectionl ess-oant;

prefix coam

i mport ietf-network{
prefix nd;
}

i mport ietf-yang-types {
prefix yang;

inmport ietf-interfaces {
prefix if;
}

inmport ietf-inet-types {
prefix inet;

}
i mport ietf-network-instance {
prefix "ni";
}
organi zation "I ETF LI ME Worki ng G oup";
cont act
"Deepak Kumar dekumar @i sco.com
Qn W bill.wi@uawei.com

S Raghavan sri hari @i sco. cont';
description
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"Thi s YANG nodul e defines the generic configuration
data nodel, statistics for connectionless CAMto be
used within I ETF in a protocol indpendent manner
Functional |evel abstraction is indendent with
YANG nodeling. It is assuned that each protocol naps
correspondi ng abstracts to its native fornmat.

Each protocol may extend the YANG nodel defined
here to include protocol specific extensions"

revision 2015-12-22 {

description
"Initial revision. - 01 version";

ref erence ;

/* features */
feature connection-less {

}

description

July 2016

"this feature indicates that OAM sol ution is connection |ess.";

feature continuity-check {

}

description
"This feature indicates that the server supports
executing continuity check OAM command and

returning a response. Servers that do not advertise

this feature will not support executing
continuity check conmand or rpc nodel for
continuity check command. ";

feature path-discovery {

}

/*
/*

Kumar ,

description
"This feature indicates that the server supports
executing path di scovery OAM command and

returning a response. Servers that do not advertise

this feature will not support executing
pat h di scovery command or rpc nodel for
pat h di scovery command. ";

ldentities */
typedefs */

typedef routing-instance-ref {

type leafref {

path "/ni:network-instances/ni:network-instance/ni:nanme";

}

description

"This type is used for leafs that reference a routing instance

configuration.";
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typedef |Pv4-Milticast-G oup-Address {
type string {

pattern ’(2((2[4-9])|(3[0-9]))\.)’
+ (([0-9]|[1-9][0-9]|1[0-9][0-9] |’
+ 2[0-4][0-9]| 25[ 0-5])\.){2}’
+ ([0-9]|[1-9][0-9]|1[0-9][0O-9]"
+]2[0-4][0-9]]| 25[0-5])";

}

description
"The | Pvd- Ml ti cast- G oup- Address type
represents an | Pv4 nulticast address
in dotted-quad notation.";
reference "RFC4607";
} /'] typedef |Pv4-Milticast-G oup-Address
typedef | Pv6-Milticast-G oup-Address {

type string {

pattern
"(((FF[ff)[0-9a-TA-F]{2}):)([0-9a-fA-F]’
+{0,4}:){0, 5}((([0-9a-fA-F] {0, 4}:)?
+ (:[[0-9a-fA-F]{0, 4})) | (((25[0-5] | 2[0-4]"
+[0-9]][01] ?[0-9] ?[ 0-9])\. ){3}(25[0-5]|’
+2[0-4][0-9][[01]?[0-9]?[0-9])))"
pattern
ST ){6}(([" I+ [
( O]+ [A 1+)
(([ ¥ [M]9)2)

description
"The | Pv6- Ml ti cast - Group- Addr ess
type represents an | Pv6 address in full,
m xed, shortened, and shortened-ni xed
notation.";
reference "RFC4291 2.7.
ietf-inet-types:ipv6-address"”;

}
typedef | P-Milticast-G oup-Address {
type union {
type | Pv4- Ml ticast- G oup- Address;
type I Pv6- Ml ticast- G oup- Address;

description
"The | P-Mil ticast-G oup- Address type
represents an |P nmulticast address and
is |P version neutral. The format of the
textual representations inmplies the IP version.”
} /] typedef |P-Milticast-G oup-Address

identity fec-types {

Kumar, et al. Expi res January 20, 2017 [ Page 31]



Internet-Draft Connecti on-Less OAM YANG nodel July 2016

description
"This is base identity of fec types which are ip-prefix,
bgp, tunnel, |3vpn, pwe3, vpls, etc.”

typedef fec-type {
type identityref {
base fec-types;

}
description "Target FEC type.";

}

typedef oam counter32 {
type yang: zer o- based- count er 32
description
"defines 32 bit counter for CAM;

}

identity tine-resolution{
description
"Time interval resolution”
} //base identity

identity hours {
base tine-resol ution;
description
"Hours";

}

identity mnutes {
base tine-resol ution;
description
"M nut es”

}

identity seconds {
base tine-resol ution;
description
"Seconds”;

}

identity nmilliseconds {
base tine-resol ution;
description
"MIIliseconds";

}

identity mcroseconds {
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base tine-resol ution;
description
"M cr oseconds"
}

i dentity nanoseconds {
base tine-resol ution;
description

"Nanoseconds”;

}

[ * groupings */
groupi ng cc-session-statsitics {
description "G ouping for session statistics."”
cont ai ner cc-session-statistics {
description "cc session counters”;
| eaf session-count {
type uint32;
description "Nunmber of cc sessions."”;

}
| eaf session-up-count {

type uint32;

description "Nunber of sessions which are up.";
}
| eaf sessi on-down-count {

type uint32;

description "Number of sessions which are down."
}
| eaf session-adnm n-down-count {

type uint32;

description "Nunmber of sessions which are adni n-down.";
}

}
}

groupi ng sessi on-packet-statistics {
description "Gouping for per session packet statistics"”
cont ai ner session-packet-statistics {
description "Per session packet statistics.”
| eaf rx-packet-count {
type uint32;
description "Total received packet count.";

| eaf tx-packet-count {
type uint32;
description "Total transmitted packet count.";

}
| eaf rx-bad-packet {
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type uint32;
description "Total received bad packet.";

| eaf tx-packet-failed {
type uint32;
description "Total send packet failed.";
}
}
}

groupi ng cc-per-session-statistics {
description "Gouping for per session statistics"
cont ai ner cc-per-session-statistics {
description "per session statistics.";
| eaf create-tinme {
type yang: date-and-ti ne;
description "Time and date when session is created.";

| eaf | ast-down-tine {
type yang: dat e-and-ti ne;
description "Time and date |last tinme session is down."

| eaf last-up-tine {
type yang: date-and-ti ne;
description "Time and date last tine session is up.";

}
| eaf down-count {

type uint32;

description "Total down count.";
}
| eaf adm n-down-count {

type uint32;

description "Total down count.”
}

uses session-packet-statistics;

}
}

groupi ng session-error-statistics {
description "Gouping for per session error statistics"
contai ner session-error-statistics {
description "Per session error statistics.";
| eaf packet-drops-count {
type uint32;
description "Total received packet drops count.";

| eaf packet-reorder-count {
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type uint32;
description "Total received packet reordered count.";

| eaf packets-out-of-seq-count {
type uint32;
description "Total received out of sequence count.";

| eaf packets-dup-count {
type uint32;
description "Total received packet duplicates count.";
}
}
}

groupi ng session-del ay-statistics {
description "Gouping for per session delay statistics"
cont ai ner session-del ay-statistics {
description "Session delay sumarised information.";
| eaf tine-resolution-value {
type identityref {
base tine-resol ution;

}

description "Time units anong choice of s,nms,ns etc."
| eaf m n-del ay-val ue {

type uint32;

description "M ni num del ay val ue observed.”

| eaf max-del ay-val ue {

type uint32;

description "Mxi num del ay val ue observed.";
}
| eaf average-del ay-val ue {

type uint32;

description "Average del ay val ue observed.";
}

}
}

grouping session-jitter-statistics {
description "Gouping for per session jitter statistics"
contai ner session-jitter-statistics {
description "Session jitter summarised i nformation.";
| eaf tine-resolution-value {
type identityref {
base tine-resol ution;

}

description "Time units anong choice of s,ms,ns etc.";
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}
leaf mn-jitter-value {

type uint32;

description "Mninumjitter val ue observed."
}
| eaf max-jitter-value {

type uint32;

description "Maxinumjitter val ue observed."
}
| eaf average-jitter-value {

type uint 32;

description "Average jitter value observed.";
}

}
}

groupi ng session-path-verification-statistics {
description "Gouping for per session path verification statistics"
cont ai ner session-path-verification-statistics{
description "QAM per session path verification statistics."”;
| eaf verified-count {
type uint32;
description "Total nunber of packets that went through a path as inten

ded. ";
| eaf fail ed-count ({
type uint32;
description "Total nunber of packets that went through an unintended p
ath.";

}
}
}

groupi ng session-type {
description
"Thi s object indicates the current session
definition.";
| eaf session-type-enum {
type enuneration {
enum proactive {
description
"The current session is proactive"
}

enum on- demand {

description
"The current session is on-denmand.";
}
}

default "on-denmand";
description
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"session type enunt;

}
}

identity tp-address-type {
description
"Test point address type"
} //base identity

identity mac-address-type {
base t p-address-type;
description
"MAC address type";
}

identity ipv4-address-type {
base t p-address-type;
description
"I Pv4 address type";
}

identity ipv6-address-type {
base t p-address-type;
description
"I Pv6 address type";
}

identity src-dst-address-type {
base t p-address-type;
description
" Sour ce/ Dest address type";
}

identity fec-address-type {
base t p-address-type;
description
"FEC address type"
}

identity tlv-address-type {
base t p-address-type;
description
"TLV address type";
}

identity systemid-address-type {
base t p-address-type;
description
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"Systemid address type"
}

identity |sp-id-address-type {
base t p-address-type;
description
"LSP I D address type"
}

identity as-nunber-address-type {
base t p-address-type;
description
"AS nunber address type"
}

identity group-ip-address-type {
base t p-address-type;
description
"Group | P address type";
}

identity route-distinguisher-address-type {
base t p-address-type;
description
"Rout e Di stingui sher address type"
}

identity ip-prefix-address-type {
base t p-address-type;
description
"I P prefix address type";
}

identity tunnel -address-type {
base t p-address-type;
description
"Tunnel address type"
}

groupi ng tp-address {
| eaf tp-address-type-value {
type identityref {
base t p-address-type;
}

description "Test point address type."

}

choi ce tp-address {
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case nac- address {
when "t p-address-type-val ue = mac-address-type" {
description "MAC address type";

| eaf mac-address {
type yang: mac- addr ess;
description
"MAC Address";
}
description
"MAC Address based MP Addressing."
}
case ipv4-address {
when "t p-address-type-val ue = i pv4-address-type" {
description "I Pv4 address type"
}
| eaf ipv4-address {
type inet:ipv4-address;
description
"I pv4d Address";
}
description
"I p Address based MP Addressing."
}
case ipv6-address {
when "t p-address-type-val ue = i pv6-address-type" {
description "I Pv6 address type"

| eaf ipv6-address {
type inet:ipv6-address;
description
"I pv6 Address";
}
description
"i pv6 Address based MP Addressing."
}
case src-dst-address {
when "t p-address-type-val ue = src-dst-address-type" {
description "Src dest address type for BFD'
}
| eaf src-ip-address {
type inet:ip-address;
description
"source ip address.";

| eaf dst-ip-address {

type inet:ip-address;
description
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"destination ip address.";

| eaf Interface {
type if:interface-ref;
description
"interface.";
}
}

case fec {
when "t p-address-type-val ue = fec-address-type" {
description "FEC address type";
}
| eaf fec-type {
type fec-type;
description
"fec type.";

choi ce fec-val ue {
description
"fec value.";
case ip-prefix {
| eaf ip-prefix {
type inet:ip-prefix;
description
"ip prefix.";

}

}
case bhgp {
| eaf bgp {
type inet:ip-prefix;
description
"BGP Label ed Prefix "
}
}
case tunnel {
| eaf tunnel-interface {
type uint32;
description
"VPN Prefix "
}

case | 3vpn {
I eaf 13vpn-id {
type uint32;
description
"FEC |l ayer 3 vpn.";
}
}
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case pw {
| eaf renote-pe-address{
type inet:ip-address;
description
"renote pe address.";

}
| eaf pwid {
type uint32;
description
"Pseudowire id.";

}
}
case vpls {
| eaf route-distinguisher {
type uint32;
description
"Rout e Distinguisher(8 octets).";

| eaf sender-ve-id{

type uint32;
description
"Sender’s VE ID.";

}
| eaf receiver-ve-id{
type uint32;
description
"Receiver’s VE ID.";
}

}
case npls-m dp{
choi ce root - address{
description
"root address choice.";
case i p-address{
| eaf source-address{
type inet:ip-address;
description
"ip address.";
}
| eaf group-ip-address{
type | P-Milticast-G oup- Addr ess;
description
"group ip address.";
}
}

case vpn{
| eaf as-nunber{
type inet:as-nunber;
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description
"AS nunber.";

}

case gl obal -id{
| eaf |sp-id{
type string;
description
"lspid.";

case tlv-address {
when "t p-address-type-value = tlv-address-type" {
description "TLV address type";
}
| eaf tlv-type {
type int16;
description
"Type of MEP-1D';

leaf tlv-len {
type int16;
description
"Length of MEP-1D val ue";

| eaf tlv-value {
type binary {
I ength "12..255";
}

description
"Val ue pl ease refer RFC6428 (Figure 4,5,6).";

description
"MEP-1 D',
}
case systeminfo {
when "t p-address-type-val ue = systemi d-address-type" {
description "Systemid address type";

| eaf systemid {
type inet:uri;
description
"System | D assigned to this node.";
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}

description
"TP Addressing.";
}
description
"TP Address";
}

groupi ng tp-address-vrf {
description
"Test point address with VRF.";
| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";

}

uses tp-address;

}

groupi ng connectionl ess-oam | ayers {
list oam | ayers {
key "index";
| eaf index {
type uint16 {
range "0..65535";
}

description
"1 ndex";

| eaf level {
type int32 {
range "-1..1";

}
default O;
description
"Level O indicates default |evel, -1 neans server

and +1 nmeans client |ayer.
In relationship 0 neans sane |ayer."

order ed- by user;
description
"list of related oam | ayers.
0 means they are in sane |level, especially
i nterworking scenarios of stiching multiple
technol ogy at sane | ayer
-1 means server layer, for eg:- in case of
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Overlay and Underlay, Underlay is server |ayer for
Overlay Test Point.
+1 nmeans client layer, for eg:- in case of
Service OAM and Transport OAM Service OAMis client
| ayer to Transport QAM ";

}

description

"connectionless related OAM | ayer™;
}

groupi ng tp-technol ogy {
choi ce technol ogy {
default technol ogy-null;
case technol ogy-null {
description
"this is a placehol der when no technology is needed.";
| eaf tech-null {
type enpty;
description
"there is no technol ogy define";
}
}

description
"technol ogy choice null"
case technol ogy-string {
description
"oam t echnol ogy string"
| eaf ipvéd-icnp {
type string;
description
"name to identify oam technol ogy";

}
}
description
"OAM Technol ogy";

grouping tp-tools {
description
"Test Point OAM Tool set.";

choice tools {
default tool s-enpty;
description
"choice of test point tools.

Enpty tools nmeans based on Test Point it's inplicit

all OAMtools are present and no further configuration
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is supported.”;
case tool s-empty {
description
"this is a placehol der when oamtool set is not needed."
| eaf tools-null {
type enpty;
description
"there is no oamtool set defined.";

}

case tool s-ip{
description
"Cam Tool set for 1p";
| eaf rfc792 {
type bool ean;
description
"rfc792 (icnpv4) supported.”;

}
| eaf rfc4443 {
type bool ean;
description
"rfc4443 supported.”;

}
| eaf rfc4884 {
type bool ean;
description
"rfc4884 supported.”;

}
| eaf rfcb5837 {
type bool ean;
description
"rfc5837 supported.”;
}
}

case tool s-bfd {

| eaf rfc5881 {

type bool ean;
description

"rfc5881 supported.”;

}
| eaf rfc5883 {
type bool ean;
description
"rfc5883 supported.”;

}
| eaf rfc5884 {

type bool ean;
description
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"rfc5884

}
| eaf rfc5885 {
type bool ean;
descripti
"rfc5885
}
}

case tool s-npls {
description
"Cam Tool set for
| eaf rfc4379 {
type bool ean;
descripti
"rfc4379

}
| eaf rfc4687 {
type bool ean;
descripti
"rfc4687

}
| eaf rfc4950 {
type bool ean;
descripti
"rfc4950

}

| eaf npls-rfc5884 {

type bool ean;
descripti
"rfc5884

}

case tools-nmpls-tp {
description
"Cam Tool set for
| eaf rfc6426 {
type bool ean;
descripti
"rfc6426

}
| eaf rfc6435 {
type bool ean;
descripti
"rfc6435

}
| eaf rfc6374 {

type bool ean;
descripti
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"rfc6374 supported.”;
}

case tool s-pw {
description
"Cam Tool set for pw oam";
| eaf rfc5085 {
type bool ean;
description
"rfc5085 supported.”;

}
| eaf pw rfch885 {
type bool ean;
description
"rfc5885 supported.”;

}
| eaf rfc6423 {
type bool ean;
description
"rfc6423 supported.”;

}
| eaf rfc6310 {
type bool ean;
description
"rfc6310 supported.”;

}
| eaf rfc7023 {
type bool ean;
description
"rfc7023 supported.”;

groupi ng test-point-location-info {
uses tp-technol ogy;
uses tp-tools;
uses connectionl ess-oam | ayers;
description
"Test point Location";

groupi ng test-point-locations {
description "Goup of test point |ocations."
| eaf tp-address-type-value {
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type identityref {
base t p-address-type;
}
description "Test point address type.";
}
choi ce |l ocation-type {
case ipv4d-location-type {
when "t p-address-type-val ue = i pv4-address-type" {
description
"when test point address is equal to ipv4 address.”
}

contai ner test-point-ipv4-location-list {
list test-point-locations {
key "ipv4-Ilocation";
| eaf ipv4-location {
type inet:ipv4-address;
description
"I pv4 Address.";
}

| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-Ilocation-info;
or der ed- by user;
description
"l'ist of test point |ocations."
}
description
"Serves as top-level container for test point location list.";
}
}
case ipv6-location-type {
when "t p-address-type-val ue = i pv6-address-type" {
description
"when test point address is equal to ipv6 address”
}
contai ner test-point-ipv6-location-list {
list test-point-locations {
key "ipv6-Ilocation"
| eaf ipv6-1ocation {
type inet:ipv6-address;
description
"I pv6 Address.";

| eaf vrf {
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type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-location-info;
or der ed- by user;
description
"list of test point |ocations.”
}
description
"Serves as top-level container for test point |ocation list.";
}
}

case mac- | ocation-type {
when "t p-address-type-val ue = nac-address-type" {
description
"when test point address is equal to mac address.”
}

cont ai ner test-point-mac-address-location-list {
list test-point-locations {
key "nmac-address-1|ocation”
| eaf nmac-address-location {
type yang: mac- addr ess;
description
"MAC Address";
}
uses test-point-location-info;
order ed- by user;
description
"l'ist of test point |ocations."
}
description
"Serves as top-level container for test point location list.";
}
}

case tunnel -l ocation-type {
when "t p-address-type-val ue = tunnel - address-type" {
description
"when test point address is equal to tunnel type."
}

cont ai ner test-point-tunnel -address-|location-list {
list test-point-locations {
key "tunnel -1 ocation"
| eaf tunnel-location {
type uint32;
description
"VPN Prefix";
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}
| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}

uses test-point-Ilocation-info;
or der ed- by user;
description
"l'ist of test point |ocations."
}
description
"Serves as top-level container for test point location list.";
}

}
case ip-prefix-location-type {
when "t p-address-type-value = ip-prefix-address-type" {
description
"when test point address is equal to ip prefix."
}

contai ner test-point-ip-prefix-location-list {
list test-point-locations {
key "ip-prefix-Ilocation"
| eaf ip-prefix-location {
type inet:ip-prefix;
description
"I P Prefix";

| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-location-info;
or der ed- by user;
description
"list of test point |ocations.”
}
description
"Serves as top-level container for test point |location list.";
}
}

case route-distinguisher-location-type {
when "t p-address-type-val ue = route-distingui sher-address-type" {
description "when test point address is equal to
route distinguiher.";
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}

contai ner test-point-route-dist-location-list {
list test-point-locations {
key "route-dist-location"
| eaf route-dist-location {
type uint32;
description
"Rout e Distinguisher(8 octets).";

| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-location-info;
order ed- by user;
description
"l'ist of test point |ocations."
}
description
"Serves as top-level container for test point location list.";
}

}
case group-ip-address-location-type {
when "t p-address-type-val ue = group-ip-address-type" {
description "when test point address is equal to
group ip address.";
}

cont ai ner test-point-group-ip-address-location-list {
list test-point-locations {
key "group-ip-address-location”
| eaf group-ip-address-location {
type | P-Milticast-G oup- Address
description
"Group | P address.";

}
| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}

uses test-point-Ilocation-info;
or der ed- by user;

description

"l'ist of test point |ocations."

}
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description
"Serves as top-level container for test point location list.";
}

}
case group-as-nunber-1location-type {
when "t p-address-type-val ue = as-nunber - address-type" {
description "when test point address is equal to
as- nunber.";
}

cont ai ner test-point-as-nunber-1location-list {
list test-point-locations {
key "as-nunber-| ocation"
| eaf as-nunber-|ocation {
type inet:as-nunber;
description
"AS nunber.";

| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-location-info;
or der ed- by user;
description
"list of test point |ocations.”
}
description
"Serves as top-level container for test point |ocation list.";
}
}

case group-lsp-id-location-type {
when "t p-address-type-value = | sp-id-address-type" {
description "when test point address is equal to Ispid.";
}
container test-point-lsp-id-location-list {
list test-point-locations {
key "l sp-id-Ilocation”;
| eaf |sp-id-location {
type string;
description
"LSP Id.";
}
| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
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correspondi ng network instance";
}
uses test-point-Ilocation-info;
order ed- by user;
description
"l'ist of test point |ocations."

}

description

"Serves as top-level container for test point location list."

}
}
case group-systemid-location-type {
when "t p-address-type-val ue = systemi d- address-type" {
description "when test point address is equal to
systeminfo.";
}

contai ner test-point-systeminfo-location-list {
list test-point-locations {
key "systemid-I|ocation"
| eaf systemid-location {
type inet:uri;
description
"System Id.";

| eaf vrf {
type routing-instance-ref;
description
"The vrf is used to describe the
correspondi ng network instance";
}
uses test-point-Iocation-info;
or der ed- by user;
description
"l'ist of test point |ocations."

}

description

"Serves as top-level container for test point |location list.";

}
}

description
"Choi ce of address types."
}

}

augrment "/ nd: net wor ks/ nd: net wor k/ nd: node” {
description
"Augnent test points of connectionless oam";
uses test-point-Iocations;
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}

groupi ng pat h-di scovery-data {
description "Path discovery related data out put from nodes.";
contai ner src-test-point {
description "Source test point.";
uses tp-address-vrf;
}
cont ai ner dest-test-point {
description "Destination test point.";
uses tp-address-vrf;

}
| eaf sequence- nunber {
type uint 64;
description "Sequence nunmber in data packets."
}
| eaf hop-cnt {
type uint8;
description "hop count.";
}

uses session-packet-statistics;
uses session-error-statistics;
uses session-del ay-statistics;
uses session-jitter-statistics;

cont ai ner path-verification {
description "Optional path verification related information.";
| eaf flowinfo {
type string;
description
"ACL nanme that refers to the flow, if any.";
}

uses session-path-verification-statistics;

}

cont ai ner path-trace-info {
description "Optional path trace per-hop test point information
The list has typically a single element for per-hop
cases |ike path-discovery RPC but allows a |ist of
hop related information for other types of
data retrieval nethods.";
list path-trace-info-list {
key "index";
description
"Path trace information list.";
| eaf index {
type uint32;
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description "Trace information index.";

}

uses tp-address-vrf;

| eaf tinestanp-val {
type yang: dat e-and-ti ne;
description "Tinmestanp val ue";
}
| eaf ingress-intf-name {
type if:interface-ref;
description
"I ngress interface nane";
}

| eaf egress-intf-nanme {
type if:interface-ref;
description
"Egress interface nane";
}

| eaf app-nmeta-data {
type uint32;
description
"Application specific data added by node."
}

}
}
}

groupi ng continuity-check-data {
description "Continuity check data output from nodes.";
contai ner src-test-point {
description "Source test point.";
uses tp-address-vrf;

| eaf egress-intf-nanme {
type if:interface-ref;
description
"Egress interface nane";
}
}

cont ai ner dest-test-point {
description "Destination test point.";
uses tp-address-vrf;

| eaf ingress-intf-nane {
type if:interface-ref;
description
"Ingress interface nane";
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}
}
| eaf sequence- nunber {
type uint 64;
description "Sequence nunber.";

| eaf hop-cnt {
type uint8;
description "hop count.";

}

uses session-packet-statistics;
uses session-error-statistics;
uses session-del ay-statistics;
uses session-jitter-statistics;

}

cont ai ner oper {

i f-feature continuity-check;

config "fal se";

description "cc operational information.";

contai ner cc-ipv4-sessions-statistics {
description "cc ipv4d sessions";
uses cc-session-statsitics;

}

cont ai ner cc-ipv6-sessions-statistics {
description "cc ipv6 sessions”
uses cc-session-statsitics;

}
}
}

nmodul e i etf-connectionl ess-oam net hods {
nanespace "urn:ietf:parans: xm :ns:yang:ietf-connectionl ess-oam net hods"
prefix coam net hods;

inmport ietf-interfaces {
prefix if;
}

i mport ietf-connectionless-oam {
prefix coam

}
organi zation "I ETF LI ME Worki ng G oup";
cont act

"Deepak Kumar dekumar @i sco.com

Qn W bill.wi@uawei.com

S Raghavan sri hari @i sco. cont';
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description
"Thi s YANG nodul e defines the RPCs for ,
connectionless OAMto be used within | ETF
in a protocol |ndependent nmanner
Functional |evel abstraction is indendent with
YANG nodeling. It is assunmed that each protocol naps
correspondi ng abstracts to its native format.
Each protocol may extend the YANG nodel defined
here to include protocol specific extensions”
revision 2015-12-22 {
description
"Initial revision. - 01 version"

ref erence ;

}

rpc continuity-check {
i f-feature coam conti nuity-check;
description
"CGenerates continuity-check as per RFC7276.";
i nput {
cont ai ner destination-tp {
uses coamt p-address;
description
"destination test point.";
}
uses coam sessi on-type
| eaf source-interface {
type if:interface-ref;
description
"source interface.";

| eaf outbound-interface {
type if:interface-ref;

description
"out bound interface.";
}
| eaf count {
type uint32;
default "5";
description
"Specifies the nunber of packets that will be sent.";

| eaf vrf {
type coam routing-instance-ref;
description
"vrf instance.";
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leaf ttl {
type uint8;
defaul t "255";
description
"Time to live (TTL).";

| eaf packet-size {
type uint32 {
range "64..10000";

}
default "64";
description
"Size of ping echo request packets, in octets";

}
}
out put {
list error-code-list {
key "response-index"
| eaf response-index {
type uint32;
description
"response index.";
}
| eaf status-code {
type int32;
description
"error code is ";

| eaf status-sub-code {
type uint8;

description

"sub code.";

description
"error code list.";

}

uses coam conti nuity-check- dat a;

}

rpc path-discovery {
description
"CGenerates path discovery as per RFC7276."
i nput {
contai ner destination-tp {
uses coamt p-address;
description
"destination test point.";
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}

uses coam sessi on-type
| eaf source-interface {
type if:interface-ref;
description
"source interface.";

| eaf outbound-interface {
type if:interface-ref;
description
"out bound interface.";
}

| eaf vrf {
type coam routing-instance-ref;
description
"vrf";

| eaf max-ttl {
type uint8;
default "255";
description
"max ttl.";
}

out put {
list response-list {
key "response-index";
description
"pat h di scovery response list."
| eaf response-index {
type uint32;
description
"response index.";
}

| eaf status-code {
type int32;
description

"error code is

| eaf status-sub-code {
type uint8;

description
"sub code is ";

}
}

uses coam pat h-di scovery- dat a;
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YANG nodul e of OAM
<CCDE ENDS>
5. Security Considerations
TBD.
6. | ANA Consi derations
This docunment registers a URI in the |ETF XM registry [ RFC3688]
[ RFC3688]. Following the format in RFC 3688, the foll ow ng
registration is requested to be nmde:
URI: urn:ietf:parans: xm :ns:yang:ietf-connectionl ess-oam
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

Thi s docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC6020] .

nane: ietf-connectionl ess-oam nanespace: urn:ietf:parans: xnl:ns:yang:ietf-connec
tionl ess-oam
prefix: goamreference: RFC XXXX
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