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Abst r act

Thi s docunent defines a YANG data nodel for the configuration of
devi ces and cl ocks using the Precision Time Protocol (PTP) as
specified in | EEE Std 1588-2008. It also defines the retrieval of
the configuration information, the data sets and the running states
of PTP clocks. The YANG nodule in this docunment conforns to the
Net wor k Managenent Datastore Architecture (NVDA).

Status of This Meno
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841.

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it nay be obtained at
https://ww rfc-editor.org/info/rfc8575.
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1. Introduction

As a synchronization protocol, |EEE Std 1588-2008 [| EEE1588] is

wi dely supported in the carrier networks, industrial networks,

aut onoti ve networks, and nmany other applications. 1t can provide
hi gh precision time synchronization as fine as nanoseconds. The
prot ocol depends on a Precision Time Protocol (PTP) engine to decide
its own state automatically, and a PTP transportation |ayer to carry
the PTP timng and various quality messages. The configuration
paraneters and state data sets of |EEE Std 1588-2008 are nunerous.
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According to the concepts described in [ RFC3444], |EEE Std 1588-2008
itself provides an information nodel in its normative specifications
for the data sets (in IEEE Std 1588-2008 cl ause 8). Sone

st andardi zati on organi zations, including the | ETF, have specified
data nodels in MBs (Managenent |Information Bases) for |EEE Std

1588- 2008 data sets (e.g., [RFC8173] and [| EEE8021AS]). These M Bs
are typically focused on retrieval of state data using the Sinple

Net wor k Management Protocol (SNWP); furthernore, configuration of PTP
data sets is not considered in [ RFC8173].

Sone service providers and applications require that the nmanagenent
of the IEEE Std 1588-2008 synchronization network be flexible and
more Internet based (typically overlaid on their transport networks).
Sof t war e- Defi ned Networking (SDN) is another driving factor, which
demands an i nproved configuration capability of synchronization

net wor ks.

YANG [ RFC7950] is a data nodeling |anguage used to nobde
configuration and state data mani pul ated by network managenent
protocols |Iike the Network Configuration Protocol (NETCONF)

[ RFC6241]. A small set of built-in data types is defined in

[ RFC7950]; a collection of conmon data types is also defined in

[ RFC6991]. Advantages of YANG i nclude Internet-based configuration
capabilities, validation, rollback, and so on. Al of these
characteristics nmake it attractive to becone another candi date
nmodel i ng | anguage for | EEE Std 1588-2008.

Thi s docunent defines a YANG data nodel for the configuration of |EEE
Std 1588-2008 devices and clocks as well as retrieval of the state
data of |EEE Std 1588-2008 cl ocks. The data nodel is based on the
PTP data sets as specified in [| EEE1588]. The technol ogy-specific
PTP information (e.g., those specifically inplenented by a bridge, a
router, or a telecomprofile) is out of scope of this docunent.

The YANG nodule in this docunment confornms to the Network Managenent
Dat astore Architecture (NVDA) [ RFC8342].

When used in practice, network products in support of synchronization
typically conformto one or nore | EEE Std 1588-2008 profiles. Each
profile specifies how | EEE Std 1588-2008 is used in a given industry
(e.g., telecomor autonotive) and application. A profile can require
features that are optional in |EEE Std 1588-2008, and it can specify
new features that use | EEE Std 1588-2008 as a foundation
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The readers are assuned to be famliar with | EEE Std 1588-2008. It
is expected that the IEEE Std 1588-2008 YANG nodule will be used as
f ol | ows:

- The IEEE Std 1588-2008 YANG nodul e can be used as is for products
that conformto one of the default profiles specified in | EEE Std
1588- 2008.

- \When the IEEE Std 1588 standard is revised (e.g., the IEEE Std
1588 revision in progress at the tinme of witing this docunent),
it will add sonme new optional features to its data sets. The YANG
modul e of this docunent can be revised and extended to support
these new features. Mreover, the YANG "revision" MJST be used to
i ndi cate changes to the YANG nodul e under such a circunstance.

- A profile standard based on | EEE Std 1588-2008 may create a
dedi cated YANG nodule for its profile. The profile’'s YANG nodul e
SHOULD use YANG "inport" to inport the IEEE Std 1588-2008 YANG
modul e as its foundation. Then the profile’s YANG nodul e SHOULD
use YANG "augment" to add any profil e-specific enhancenents.

- A product that conforns to a profile standard may al so create its
own YANG nodul e. The product’s YANG nodul e SHOULD "inport" the
profile’ s nodule, and then use YANG "augnent" to add any product-
speci fi ¢ enhancenents.

1.1. Conventions Used in This Docunent

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

1.2. Term nol ogy
Most term nology used in this docunment is extracted from [l EEE1588].
BC Boundary C ock, see Section 3.1.3 of [I|EEE1588]
DS Data Set, see Section 8.1.1 of [|EEE1588]
E2E  End-to-End, see Section 3.2 of [|EEE1588]
I ANA Internet Assigned Nunbers Authority

oC Ordinary O ock, see Section 3.1.22 of [|EEE1588]
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P2P  Peer-to-Peer, see Section 3.2 of [|EEE1588]

PTP  Precision Tine Protocol, see Section 3.1.28 of [I|EEE1588]
TAI International Atomic Tine, see Section 3.2 of [|EEE1588]

TC Transparent C ock, see Section 3.1.46 of [|EEE1588]

UTC Coordinated Universal Tinme, see Section 3.2 of [I|EEE1588]

PTP data set
Structured attributes of clocks (an OC, BC, or TC) used for PTP
deci sions and for providing values for PTP nessage fields; see
Section 8 of [I|EEE1588].

PTP instance
A PTP inplenentation in the device (i.e., an OC or BQ)
represented by a specific PTP data set.

2. | EEE Std 1588-2008 YANG Data Mdel Hierarchy

This section describes the hierarchy of a YANG nodule for |EEE Std
1588-2008; specifically, query and configuration of device-w de or
port-specific configuration information and clock data sets are
descri bed.

Query and configuration of clock information include:

(Note: The attribute nanes are consistent with IEEE Std 1588- 2008,
but changed to the YANG style, i.e., using all |owercase, wth dashes
bet ween words.)

- Cock data set attributes in a clock node, including the
followi ng: current-ds, parent-ds, default-ds, time-properties-ds,
and transparent-cl ock-default-ds.

- Port-specific data set attributes, including the follow ng:
port-ds and transparent-cl ock-port-ds.

As all PTP term nol ogy and PTP data set attributes are described in
detail in |EEE Std 1588-2008, this docunent only outlines each of
themin the YANG nodul e.

A simplified YANG tree diagram [ RFC8340] representing the data node

is typically used by YANG nmodul es. This docunment uses the sane tree
di agram syntax as described in [ RFC8340].
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modul e: ietf-ptp
+--rw ptp
+--rw instance-list* [instance-nunber]
| +--rwinstance-nunber ui nt 32
|  +--rw default-ds
| | +--rwtwo-step-flag? bool ean
| | +--ro clock-identity? clock-identity-type
| | +--rw nunber-ports? uint16
| | +--rweclock-quality
| | | +--rwclock-class? uint8
| | | +--rw clock-accuracy? uint8
| | | +--rw offset-scal ed-Iog-variance? uintl6
| | +--rwopriorityl? uint8
| | +--rwpriority2? uint8
| | +--rw domai n-nunber? uint8
| | +--rwslave-only? bool ean
| +--rwcurrent-ds
| | +--rw steps-renoved? uintl6
| | +--rwoffset-frommaster? time-interval -type
| | +--rw mean-path-del ay? time-interval -type
| +--rw parent-ds
| | +--rwparent-port-identity
| | | +--rwclock-identity? clock-identity-type
| | | +--rw port-nunber? uintl6
| | +--rw parent-stats? bool ean
| | +--rw observed- parent-offset-scal ed-log-variance? uint16
| | +--rw observed- parent-cl ock-phase-change-rate? i nt32
| | +--rwgrandmaster-identity? clock-identity-type
| | +--rw grandmaster-clock-quality
| | | +--rwclock-class? uint8
| | | +--rwclock-accuracy? uint8
| | | +--rw offset-scal ed-Iog-variance? uint16
| | +--rwgrandmaster-priorityl? uint8
| | +--rwgrandmaster-priority2? uint8
| +--rw time-properties-ds
| | +--rwcurrent-utc-offset-valid? bool ean
| | +--rwcurrent-utc-offset? intl1l6
| | +--rwleap59? bool ean
| | +--rwleapb6l? bool ean
| | +--rwtinme-traceable? bool ean
| | +--rw frequency-traceabl e? bool ean
| | +--rw ptp-tinescale? bool ean
| | +--rwtinme-source? uint8
| +--rw port-ds-list* [port-nunber]
| +--rw port-numnber uint 16
| +--rw port-state? port-state-enuneration
| +--rw underlying-interface? if:interface-ref
| +--rw | og-m n-del ay-reqg-interval ? int8
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| +--1rw peer - mean- pat h- del ay? time-interval -type
| +--rw | og- announce-interval ? int8
| +--rw announce-recei pt-tineout? uint8
| +--rw | og-sync-interval ? int8
| +--rw del ay- nechani sn?? del ay- nechani sm enuner ati on
| +--rw | og- mi n- pdel ay-req-interval ? int8
| +--rw ver si on- nunber ? uint8
+--rw transparent - cl ock-defaul t-ds
| +--ro clock-identity? clock-identity-type
|  +--rw nunber-ports? ui nt 16
| +--rw del ay- nmechani sn? del ay- nechani sm enuner ati on
| +--rw prinmary-donai n? uint8
+--rw transparent-cl ock-port-ds-list* [port-nunber]
+--rw port-nunber uint16
+--rw | 0og- m n- pdel ay-reqg-interval ? int8
+-rw faulty-flag? bool ean
+--rw peer - nmean- pat h-del ay? time-interval -type

2.1. Interpretations fromI|EEE 1588 Wrking G oup

The precedi ng nodel and the associ ated YANG nodul e have sone subtle
differences fromthe data set specifications of |EEE Std 1588-2008.
These differences are based on interpretation fromthe | EEE 1588
Worki ng Group, and they are intended to provide conpatibility with
future revisions of the | EEE Std 1588 st andard.

In IEEE Std 1588-2008, a physical product can inplenment multiple PTP
clocks (i.e., an ordinary, boundary, or transparent clock). As
specified in | EEE Std 1588-2008 subcl ause 7.1, each of the nultiple
cl ocks operates in an independent domain. However, the organization
of multiple PTP domains was not clear in the data sets of |EEE Std
1588-2008. This docunent introduces the concept of a PTP instance,
which is a PTP inplementation in a device (i.e., an OC or BQ)
represented by a specific PTP data set. Each instance operates in
exactly one domain. The instance concept is used exclusively to

al l ow for optional support of nultiple domains. The instance nunber
has no usage within PTP nessages.

Based on statements in | EEE Std 1588- 2008 subcl auses 8.3.1 and 10. 1,
nost transparent clock products have interpreted the transparent
clock data sets to reside as a singleton at the root |evel of the
managed product, and this YANG data nodel reflects that |ocation.
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2.2. Configuration and State

The informati on nodel of | EEE Std 1588-2008 cl assifies each nenmber in
PTP data sets as one of the follow ng:

Configurable: Witable by managenent.

Dynami c: Read-only to managenment, and the value is changed by
PTP protocol operation

Static: Read-only to nanagenent, and the value typically does
not change.

For details on the classification of each PTP data set nenber, refer
to the specification of that nenber in I EEE Std 1588-2008.

Under certain circunmstances, the classification of an | EEE Std 1588
data set nenber may change for a YANG i npl enentation, for exanple, a
configurabl e menber needs to be changed to read-only. |In such a
case, an inplenentati on SHOULD choose to return a warni ng upon
witing to a read-only nmenber or use the deviation nmechanismto
devel op a new devi ati on nodel as described in Section 7.20.3 of

[ RFC7950] .
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3. | EEE Std 1588-2008 YANG Mbdul e

This nodul e inports typedef "interface-ref" from|[RFC8343]. Mbst
attributes are based on the information nodel defined in [| EEE1588],
but their nanes are adapted to the YANG style of nam ng.

<CODE BEG@ NS> file "ietf-ptp@019-05-07.yang"
modul e ietf-ptp {
yang-version 1.1;
nanespace "urn:ietf:parans: xnm :ns:yang:ietf-ptp";
prefix ptp;

inmport ietf-interfaces {
prefix if;
ref erence
"RFC 8343: A YANG Data Model for Interface Managenent";
}

organi zati on
"I ETF TI CTCC Wor ki ng G oup”;
cont act
"WG Web: https://datatracker.ietf.org/wy/tictoc/
WG List: <nmailto:tictoc@etf.org>
Edi t or: Yuanl ong Ji ang
<mai | t 0: j i angyuanl ong@uawei . con®
Edi t or: Rodney Cumm ngs
<mai | t 0: r odney. cumi ngs@i . con>";
description
"This YANG nodul e defines a data nodel for the configuration
of I EEE Std 1588-2008 cl ocks, and also for retrieval of the state
data of | EEE Std 1588-2008 cl ocks.";

revisi on 2019- 05-07 {
description
"Initial version";
ref erence
"RFC 8575: YANG Data Mbdel for the Precision Tine Protocol"”;
}

typedef del ay- mechani smenuneration {
type enuneration {
enum e2e {
val ue 1;
description
"The port uses the delay request-response nmechani sm";
}

enum p2p {
val ue 2;

Jiang, et al. St andards Track [ Page 9]



RFC 8575 YANG Data Model for PTP May 2019

description
"The port uses the peer delay nechanism";

enum di sabl ed {
val ue 254;
description
"The port does not inplenent any del ay mechanism?";
}

}
description
"The propagation-del ay neasuring option used by the
port. Values for this enuneration are specified
by the | EEE Std 1588 standard excl usively.";
reference
"I EEE Std 1588-2008: 8.2.5.4.4";
}

typedef port-state-enuneration {
type enuneration {
enuminitializing {
val ue 1,
description
"The port is initializing its data sets, hardware, and
communi cation facilities.";

enum faulty {
val ue 2;
description
"The port is in the fault state.";

enum di sabl ed {
val ue 3;
description
"The port is disabled and is not conmunicating PTP

messages (other than possibly PTP managenent
messages) . ";

enum | i stening {
val ue 4,
description

"The port is listening for an Announce nessage.";
}
enum pre-naster {
val ue 5;

description
"The port is in the pre-master state.”;

enum nmaster {
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val ue 6;
description
"The port is behaving as a master port.";
}

enum passi ve {
val ue 7;
description
"The port is in the passive state.";
}

enum uncal i brated {
val ue 8;
description
"A master port has been selected, but the port is stil
in the uncalibrated state.";

enum sl ave {
val ue 9;
description
"The port is synchronizing to the selected naster port.";
}
}

description
"The current state of the protocol engine associated
with the port. Values for this enuneration are specified
by the | EEE Std 1588 standard exclusively.";
ref erence
"I EEE Std 1588-2008: 8.2.5.3.1, 9.2.5";
}

typedef time-interval-type {
type int64;
description
"Derived data type for time interval, represented in units of
nanoseconds and nultiplied by 2716";
ref erence
"I EEE Std 1588-2008: 5.3.2";
}

typedef clock-identity-type {
type binary {
| ength "8";
}

description

"Derived data type to identify a clock";
reference

"I EEE Std 1588-2008: 5.3.4";
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groupi ng cl ock-quality-grouping {
description
"Derived data type for quality of a clock, which contains
cl ockd ass, clockAccuracy, and of fset Scal edLogVari ance.";
ref erence
"I EEE Std 1588-2008: 5.3.7";
| eaf clock-class {
type uint8;
default "248";
description
"The cl ockC ass denotes the traceability of the tine
or frequency distributed by the clock.";
}
| eaf cl ock-accuracy {
type uint8;
description
"The cl ockAccuracy indicates the expected accuracy
of the clock.";

| eaf of fset-scal ed-1o0g-variance {
type uint 16;
description
"The of fset Scal edLogVari ance provi des an estimte of
the variations of the clock froma linear timescale
when it is not synchronized to another clock
usi ng the protocol .";

}
}

contai ner ptp {
description
"The PTP struct containing all attributes of PTP data set,
ot her optional PTP attributes can be augnented as well.";
list instance-list {
key "instance-nunber";
description
"List of one or nore PTP data sets in the device (see | EEE
Std 1588-2008 subcl ause 6. 3).
Each PTP data set represents a distinct instance of
PTP inplenentation in the device (i.e., distinct
Ordinary dock or Boundary Cock).";
| eaf instance-nunber {
type uint32;
description
"The instance nunber of the current PTP instance.
Thi s instance nunber is used for managenment purposes
only. This instance nunber does not represent the PTP
domai n nunber and is not used in PTP nessages.";
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}

cont ai ner default-ds {
description
"The default data set of the clock (see | EEE Std
1588- 2008 subcl ause 8.2.1). This data set represents
the configuration/state required for operation
of Precision Time Protocol (PTP) state machines.";
ref erence
"I EEE Std 1588-2008: 8.2.1";
| eaf two-step-flag {
type bool ean;
description
"When set to true, the clock is a two-step clock;
otherw se,the clock is a one-step clock.";

}
| eaf clock-identity {
type clock-identity-type;
config fal se;
description
"The clockldentity of the local clock.";

| eaf nunber-ports {
type uint 16;
description
"The nunber of PTP ports on the instance.";
}

contai ner clock-quality {
description
"The clockQality of the local clock.";
uses cl ock-quality-grouping;
}
| eaf priorityl {
type uint8;
description
"The priorityl attribute of the local clock.";
}

| eaf priority2 {
type uint8;
description
"The priority2 attribute of the local clock.";

| eaf domai n- nunber {
type uint8;
description
"The domai n nunber of the current syntonization
domain. ";

| eaf slave-only {
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type bool ean;
description
"When set to true, the clock is a slave-only clock.";
}
}

contai ner current-ds {
description
"The current data set of the clock (see | EEE Std
1588- 2008 subcl ause 8.2.2). This data set represents
| ocal states | earned fromthe exchange of
Precision Tinme Protocol (PTP) nessages.";
ref erence
"I EEE Std 1588-2008: 8.2.2";
| eaf steps-renoved {
type uint 16;
default "0";
description
"The nunber of conmunication paths traversed
bet ween the | ocal clock and the grandmaster clock.";
}
| eaf offset-frommaster {
type tinme-interval -type;
description
"The current value of the time difference between
a master and a slave clock as conputed by the slave.";
}
| eaf mean- pat h-del ay {
type tinme-interval -type;
description
"The current value of the nmean propagation tine between
a master and a slave clock as conputed by the slave.";
}
}
contai ner parent-ds {
description
"The parent data set of the clock (see |EEE Std 1588-2008
subcl ause 8.2.3).";
ref erence
"I EEE Std 1588-2008: 8.2.3";
contai ner parent-port-identity {
description
"The portldentity of the port on the naster, it
contains two menbers: clockldentity and port Nunber.";
ref erence
"I EEE Std 1588-2008: 5.3.5";
| eaf clock-identity {
type clock-identity-type;
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description
"ldentity of the clock.";

| eaf port-nunber {
type uint 16;
description
"Port nunber.";
}
}

| eaf parent-stats {

type bool ean;

default "fal se";

description
"When set to true, the val ues of
observedPar ent O f set Scal edLogVari ance and
obser vedPar ent O ockPhaseChangeRat e of parent DS

have been neasured and are valid.";

| eaf observed-parent-offset-scal ed-1o0g-variance {
type uint 16;
default "65535";
description
"An estimate of the parent clock’s PTP variance
as observed by the slave clock.";

| eaf observed- parent-cl ock-phase-change-rate {
type int32;
description
"An estimate of the parent clock’s phase change rate
as observed by the slave clock.";
}
| eaf grandmaster-identity {
type clock-identity-type;
description
"The clockldentity attribute of the grandmaster clock.";
}

cont ai ner grandmaster-clock-quality {
description
"The clockQuality of the grandmaster clock.";
uses cl ock-quality-grouping;

| eaf grandmaster-priorityl {
type uint8;
description
"The priorityl attribute of the grandmaster clock.";
}

| eaf grandmaster-priority2 {
type uint8;
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description
"The priority2 attribute of the grandmaster clock.";
}
}

container time-properties-ds {
description
"The timeProperties data set of the clock (see
| EEE Std 1588-2008 subcl ause 8.2.4).";
ref erence
"I EEE Std 1588-2008: 8.2.4";
| eaf current-utc-offset-valid {
type bool ean;
description
"When set to true, the current UTC offset is valid.";

}

| eaf current-utc-offset {
when "../current-utc-offset-valid="true ";
type intl6;

description
"The of fset between TAI and UTC when the epoch of the
PTP systemis the PTP epoch in units of seconds, i.e.,
when ptp-tinescale is TRUE, otherw se, the value has
no neaning.";

}
| eaf | eap59 {
type bool ean;
description
"When set to true, the last mnute of the current UTC
day contains 59 seconds.";

}
| eaf | eap6l {
type bool ean;
description
"When set to true, the last mnute of the current UTC
day contains 61 seconds.";

| eaf tine-traceable {
type bool ean;
description
"When set to true, the timescale and the
currentUtcOfset are traceable to a prinmary
reference. ";

| eaf frequency-traceable {
type bool ean;
description
"When set to true, the frequency determ ning the
timescale is traceable to a primary reference.";
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| eaf ptp-tinmescale {
type bool ean;
description
"When set to true, the clock timescale of the
grandnmaster clock is PTP; otherw se, the tinescale is
ARB (arbitrary).";

| eaf tine-source {
type uint8;
description
"The source of tine used by the grandmaster clock.";
}

}
list port-ds-list {
key "port-nunber”;
description
"List of port data sets of the clock (see | EEE Std
1588- 2008 subcl ause 8.2.5).";
ref erence
"I EEE Std 1588-2008: 8.2.5";
| eaf port-nunber {
type uint 16;
description
"Port nunber.
The data sets (i.e., information nodel) of |EEE Std
1588- 2008 specify a menber portDS. portldentity, which
uses a typed struct with nenbers clockldentity and
port Nunber .

In this YANG data nodel, portldentity is not nodel ed

in the port-ds-list. However, its nmenbers are provided
as foll ows:

portldentity.portNunber is provided as this

port-nunber |eaf in port-ds-list, and
portldentity.clockldentity is provided as the
clock-identity leaf in default-ds of the instance
(i.e., ../../default-ds/clock-identity).";

| eaf port-state {
type port-state-enuneration;
default "initializing";
description
"Current state associated with the port.";

| eaf underlying-interface {
type if:interface-ref;
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description
"Reference to the configured underlying interface that
is used by this PTP port (see RFC 8343).";
reference
"RFC 8343: A YANG Data Model for Interface Managenent";

}
| eaf | o0g-nin-delay-reqg-interval ({
type int8;
description
"The base-2 |l ogarithm of the m nDel ayReql nterva
(the mnimumpernitted nean tine interval between
successi ve Del ay_Req nessages).";
}

| eaf peer-nean-pat h-del ay {
type time-interval -type;
default "0";
description
"An estimate of the current one-way propagation del ay
on the link when the del ayMechanismis P2P; ot herwi se,
it is zero.";

| eaf | 0og-announce-interval {
type int8;
description
"The base-2 logarithm of the mean
announcel nterval (mean tine interval between
successi ve Announce nessages)."”;
}
| eaf announce-receipt-tinmeout {
type uint8;
description
"The nunber of announcelntervals that have to pass
wi t hout recei pt of an Announce nessage before the
occurrence of the event ANNOUNCE RECEI PT_TI MEQUT
EXPI RES. ";

| eaf |o0g-sync-interval ({
type int8;
description
"The base-2 |l ogarithm of the nean Synclnterva
for multicast nessages. The rates for unicast
transm ssions are negoti ated separately on a per-port
basis and are not constrained by this attribute.";

| eaf del ay- mechani sm {
type del ay- nechani sm enunerati on
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description
"The propagation del ay measuring option used by the
port in conputing meanPat hDel ay.";

| eaf | 0g-m n-pdel ay-req-interval {
type int8;
description
"The base-2 logarithm of the
m nPdel ayReql nterval (mnimum permtted nmean time
i nterval between successive Pdel ay Req nessages).";
}
| eaf version-nunber {
type uint8;
description
"The PTP version in use on the port.";
}

}
}
cont ai ner transparent-cl ock-default-ds {
description
"The menbers of the transparent Cl ockDefault data set (see
| EEE Std 1588-2008 subcl ause 8.3.2).";
reference
"I EEE Std 1588-2008: 8.3.2";
| eaf clock-identity {
type clock-identity-type;
config fal se;
description
"The clockldentity of the transparent clock.";

| eaf nunber-ports {
type uint 16;
description
"The nunber of PTP ports on the transparent clock.";
}

| eaf del ay- nechani sm {
type del ay- nechani sm enuner ati on
description
"The propagation del ay measuring option
used by the transparent clock.";
}
| eaf primary-domain {
type uint8;
default "0";
description
"The domai nNunber of the primary syntonization domain (see
| EEE Std 1588-2008 subcl ause 10.1).";
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reference
"I EEE Std 1588-2008: 10.1";
}
}
list transparent-clock-port-ds-list {
key "port-nunber”;
description
"Li st of transparentC ockPort data sets of the transparent
clock (see I EEE Std 1588-2008 subcl ause 8.3.3).";
ref erence
"I EEE Std 1588-2008: 8.3.3";
| eaf port-nunber {
type uint 16;
description
"Port nunber.
The data sets (i.e., information nodel) of |EEE Std
1588- 2008 specify a nenber
transparent C ockPort DS. portldentity, which uses a typed
struct with nmenbers cl ockldentity and port Number.
In this YANG data nodel, portldentity is not nodeled in
the transparent-cl ock-port-ds-list. However, its
menbers are provided as foll ows:
portldentity. portNunber is provided as this | eaf nenber
in transparent-clock-port-ds-list and
portldentity.clockldentity is provided as the
clock-identity leaf in transparent-clock-default-ds
(i.e., ../../transparent-cl ock-default-ds/cl ock-
identity).";
| eaf | o0g-nin-pdelay-reqg-interval {
type int8;
description
"The logarithmto the base 2 of the
m nPdel ayReql nterval (mnimumpernmtted nmean tine
i nterval between successive Pdel ay Req nessages).";
}
| eaf faulty-flag {
type bool ean;
default "fal se";
description
"When set to true, the port is faulty.";
}

| eaf peer-nean-pat h-del ay {
type tinme-interval -type;
default "0";
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4.

description
"An estimate of the current one-way propagation del ay
on the link when the del ayMechanismis P2P; otherw se,
it is zero.";
}
}
}
}

<CODE ENDS>
Security Considerations

The YANG nodul e specified in this docunent defines a schema for data
that is designed to be accessed via network managenent protocols such
as NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF | ayer
is the secure transport |ayer, and the mandatory-to-inpl ement secure
transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HITPS, and the mandatory-to-inpl enent secure transport is TLS

[ RFC8446]. Furthermore, general security considerations of tinme
protocol s are discussed in [ RFC7384].

The Network Configuration Access Control Mdel (NACM [RFC8341]
provides the nmeans to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

There are a nunber of data nodes defined in this YANG nodul e that are
witable, and the involved subtrees that are sensitive include:

/ptp/instance-list specifies an instance (i.e., PTP data sets) for an
OC or BC.

[ ptp/transparent-cl ock-default-ds specifies a default data set for a
TC.

[ ptp/transparent-cl ock-port-ds-list specifies a list of port data
sets for a TC

Wite operations (e.g., edit-config) to these data nodes without
proper protection can have a negative effect on network operations.
Specifically, an inappropriate configuration of them may adversely

i npact a PTP synchronization network. For exanple, |oss of
synchroni zati on on a clock, accuracy degradation on a set of clocks,
or even break down of a whole synchronization network
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5. | ANA Consi derati ons

Thi s docunent registers the followwng URI in the "I ETF XM. Regi stry"

[ RFC3688] :

URI: urn:ietf:parans:xm:ns:yang:ietf-ptp
Regi strant Contact: The | ESG

XMe: NA;

the requested URI is an XM namespace

Thi s docunent registers the follow ng YANG nodule in the "YANG Mdul e
Nanes" registry [ RFC6020]:

Nane:
Namespace:
Prefi x:
Ref er ence:

6. References

ietf-ptp
urn:ietf:params:xm:ns:yang:ietf-ptp
ptp

RFC 8575
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Appendi x A.  Transferring YANG Work to the | EEE 1588 W5
Thi s Appendi x is informational

Thi s appendi x describes a future plan to transition responsibility
for IEEE Std 1588 YANG nodul es fromthe I ETF TI CTOC Wir ki ng G oup
(WG to the | EEE 1588 W5 which devel ops the tine synchronization
technol ogy that the YANG nodul es are desi gned to manage.

This appendi x is forward-looking with regard to future

st andardi zati on roadmaps in the | ETF and | EEE. Since those roadnaps
cannot be predicted with significant accuracy, this appendix is
informational, and it does not specify inperatives or normative
speci fications of any kind.

The I EEE Std 1588-2008 YANG nodul e of this standard represents a
cooperation between the I ETF (for YANG and | EEE (for 1588). For the
initial standardization of |EEE-1588 YANG nodul es, the information
model is relatively clear (i.e., |IEEE Std 1588 data sets), but
expertise in YANG is required, making | ETF an appropriate |ocation
for the standards. The TICTOC WG has expertise with | EEE Std 1588,
making it the appropriate location within the | ETF.

The | EEE 1588 WG anti ci pates future changes to its standard on an
ongoi ng basis. As | EEE 1588 WG nenbers gain practical expertise with
YANG the | EEE 1588 WG wi || becone nore appropriate for

standardi zation of its YANG modules. As the | EEE 1588 standard is
revi sed and/ or anended, | EEE 1588 nenbers can nore effectively
synchroni ze the revision of this YANG nodule with future versions of
the | EEE 1588 st andard.

This appendi x is neant to establish some cl ear expectations between
| ETF and | EEE about the future transfer of | EEE 1588 YANG nodul es to
the IEEE 1588 WG, The goal is to assist in making the future
transfer as snooth as possible. As the transfer takes place, sone
case-by-case situations are likely to arise, which can be handl ed by
di scussion on the IETF TICTOC W mailing |ists and/or appropriate
|'iaisons.

Thi s appendi x obtai ned insight from|[RFC4663], an informational neno

that described a sinmlar transfer of MB work fromthe | ETF Bridge
MB W to the | EEE 802. 1 WG
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A. 1. Assumptions for the Transfer

For the purposes of discussion in this appendi x, assume that the | ESG
has approved the publication of an RFC containing a YANG nodule for a
publi shed | EEE 1588 standard. As of this witing, this is |EEE Std

1588-2008, but it is possible that YANG nodul es for subsequent 1588

revisions could be published fromthe I ETF TICTOC W5 For di scussi on
in this appendi x, we use the phrase "last | ETF 1588 YANG' to refer to
the nmost recently published 1588 YANG nmodule fromthe | ETF TI CTOC WG

The | EEE- SA St andards Board New Standards Committee (NesCon) handl es
new Project Authorization Requests (PARs) (see
<http://standards.ieee.org/board/ nes/>). PARs are roughly the
equi val ent of | ETF Working G oup Charters and include information
concerning the scope, purpose, and justification for standardization
proj ects.

Assune that | EEE 1588 has an approved PAR that explicitly specifies
devel opment of a YANG nodule. The transfer of YANG work will occur
in the context of this | EEE 1588 PAR  For discussion in this
appendi x, we use the phrase "first | EEE 1588 YANG' to refer to the
first | EEE 1588 standard for YANG

Assunme that as part of the transfer of YANG work, the | ETF TI CTOC WG
agrees to cease all work on standard YANG nodul es for | EEE 1588.

Assume that the | EEE 1588 W5 has participated in the devel opment of
the last | ETF 1588 YANG nodul e, such that the first | EEE 1588 YANG
module will effectively be a revision of it. In other words, the
transfer of YANG work will be relatively clean

The actual conditions for the future transfer can be such that the
precedi ng assunptions do not hold. Exceptions to the assunptions
will need to be addressed on a case-by-case basis at the tinme of the
transfer. This appendi x describes topics that can be addressed based
on the precedi ng assunpti ons.

A. 2. Intellectual Property Considerations

During review of the legal issues associated with transferring Bridge
M B WG docunents to the I EEE 802.1 WG (Sections 3.1 and 9 of

[ RFC4663]), it was concluded that the | ETF does not have sufficient

| egal authority to nake the transfer to the | EEE wi thout the consent
of the docunent authors.

If the last | ETF 1588 YANG i s published as an RFC, the work is

required to be transferred fromthe IETF to the | EEE, so that |EEE
1588 WG can begin working on the first | EEE 1588 YANG
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When work on the first | EEE YANG nodul e begins in the | EEE 1588 WG
that work derives fromthe last | ETF YANG nodul e of this RFC
requiring a transfer of that work fromthe IETF to the IEEE. In
order to avoid having the transfer of that work be dependent on the
availability of this RFC s authors at the tinme of its publication,
the | EEE St andards Associ ation departnent of Ri sk Managenment and

Li censi ng provi ded the appropriate forms and mechani sms for this
docunent’s authors to assign a non-exclusive license for IEEE to
create derivative works fromthis docunent. Those | EEE forns and
mechani sns will be updated as needed for any future | ETF YANG nodul es
for | EEE 1588 (the signed forns are held by the | EEE Standards

Associ ation department of Ri sk Managenent and Licensing.). This wll
help to nmake the future transfer of work fromthe IETF to the | EEE
occur as smoothly as possi bl e.

As stated in the initial "Status of this Meno", the YANG nodule in
this docunment conforns to the provisions of BCP 78. The | ETF will
retain all the rights granted at the time of publication in the
publ i shed RFCs.

A. 3. Nanespace and Mdul e Nane

As specified in Section 5 "I ANA Consi derations”, the YANG nodule in
thi s docunent uses |ETF as the root of its URN nanespace and YANG
nodul e nane.

Use of IETF as the root of these nanes inplies that the YANG nodul e
is standardi zed in a Working Group of I ETF, using the | ETF processes
If the | EEE 1588 Working Group were to continue using these nanes
rooted in | ETF, the | EEE 1588 YANG st andardi zati on woul d need to
continue in the | ETF. The goal of transferring the YANG work is to
avoid this sort of dependency between standards organizations.

| EEE 802 has an active PAR (I EEE P802d) for creating a URN nanespace
for | EEE use (see <http://standards.ieee. org/ devel op/
project/802d.htm >). It is likely that this | EEE 802 PAR wi |l be
approved and published prior to the transfer of YANG work to the | EEE
1588 Wa If so, the | EEE 1588 W5 can use the | EEE URN nanespace for
the first | EEE 1588 YANG nmodul e, such as:

urn:ieee: Std: 1588: yang: i eeel588-ptp
where "ieeel588-ptp" is the registered YANG nodul e nane in the | EEE
Under the assunptions of Appendix A 1, the first | EEE 1588 YANG

nmodul e’s prefix will be the sane as the last | ETF 1588 YANG nodul e’ s
prefix (i.e., "ptp"). Consequently, other YANG nodul es can preserve
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the sane inmport prefix "ptp" to access PTP nodes during the mgration
fromthe last | ETF 1588 YANG nodule to the first | EEE 1588 YANG
nmodul e.

The result of these nane changes are that for conplete conpatibility,
a server (i.e., |EEE 1588 node) can choose to inplenment a YANG nodul e
for the last | ETF 1588 YANG nodule (with | ETF root) as well as the
first I EEE 1588 YANG nodule (with IEEE root). Since the content of
the YANG nodul e transferred are the same, the server inplenentation
is effectively comon for both.

Froma client’s perspective, a client of the last | ETF 1588 YANG
modul e (or earlier) looks for the | ETF-rooted nodul e nane; and a
client of the first | EEE 1588 YANG nodule (or later) |ooks for the
| EEE-r oot ed nodul e nane.

A 4. | EEE 1588 YANG Modul es in ASCI | For mat

Al t hough | EEE 1588 can certainly decide to publish YANG nodul es only
in the PDF format that they use for their standard documents, w thout
publi shing an ASCI| version, nost network managenment systens cannot
import the YANG nodul e directly fromthe PDF. Thus, not publishing
an ASCI| version of the YANG nodul e woul d negatively inpact

i mpl ementers and depl oyers of YANG nodul es and woul d make potenti al

| ETF reviews of YANG nodules nore difficult.

Thi s appendi x recommends that the | EEE 1588 WG consi der future plans
for:

- Public availability of the ASCI| YANG nodul es during project
devel opment. These ASCI| files allow | ETF participants to access
these docurments for pre-standard revi ew purposes.

- Public availability of the YANG portion of published | EEE 1588
standards, provided as an ASCII file for each YANG nodule. These
ASCI| files are intended for use of the published | EEE 1588
st andar d.

As an exampl e of public availability during project devel opment, |EEE
802 uses the same repository that | ETF uses for YANG nodul e

devel opnment (see <https://github.conl Yanghodel s/yang>). | EEE
branches are provided for experinmental work (i.e., pre-PAR) as well
as standard work (post-PAR drafts). |EEE-SA has approved use of this

repository for project devel opnent, but not for published standards.
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As an exanpl e of public availability of YANG nodul es for published
standards, |EEE 802.1 provides a public list of ASCII files for MB
(see <http://ww.ieee802.org/1/files/public/MBs/> and
<http://ww.ieee802. org/ 1/ pages/ M BS. htl >), and anal ogous |ists are
pl anned for | EEE 802.1 YANG fil es.

Acknowl edgrent s

The authors would like to thank Tom Pet ch, Radek Krejci, Mhesh

Jet hanandani, Tal M zrahi, Opher Ronen, Liang Geng, Al ex Canpbell,
Joe Gwinn, John Fletcher, WIIliam zZhao, and Dave Thaler for their
val uabl e revi ews and suggestions. They would like to thank Benoit
Clai se and Radek Krejci for their validation of the YANG nodul e, and
thank Jingfei Lv and Zitao Wang for their discussions on | EEE 1588
and YANG respectively.

Jiang, et al. St andards Track [ Page 29]



RFC 8575 YANG Data Model for PTP May 2019

Aut hors’ Addresses

Yuanl ong Ji ang (editor)
Huawei

Banti an, Longgang district
Shenzhen 518129

Chi na

Emai | : jiangyuanl ong@uawei . com
Xian Liu

I ndependent

Shenzhen 518129

Chi na

Email: lene.liuxian@oxmil.com

Jinchun Xu

Huawei

Banti an, Longgang district
Shenzhen 518129

Chi na

Emai | : xuj i nchun@uawei . com
Rodney Cumm ngs (editor)

Nati onal |nstrunents

11500 N. Mopac Expwy Bldg. C
Austin, TX 78759-3504
United States of Anerica

Enmai | : Rodney. Cummi ngs@i . com

Jiang, et al. St andards Track [ Page 30]






