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Abst ract

As YANG data nodel s evol ve over tine, nodel nodes are often
deprecated or nade obsolete. Current practices for docunenting

repl acenent paths for these nodes rely on unstructured externa
docunents, making it difficult to programmmatically identify and
mgrate to replacenment nodes. This docunment proposes a YANG

ext ensi on mechani smthat enbeds replacenment path information directly
wi t hi n YANG nodel s, enabling automation tools to identify repl acenent
nodes and assist users in mgrating fromdeprecated elenents to their
repl acenents.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://datatracker.ietf.org/doc/draft-rtv-netnod-yang-subtree-
replacenent/. Status information for this docunment may be found at
https://datatracker.ietf.org/doc/draft-rtv-netnod-yang-subtree-
repl acenent /.

Di scussion of this docunent takes place on the NETMOD Wor ki ng G oup
mailing list (mailto:netnmod@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/netnod/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/netnod/.

Source for this draft and an issue tracker can be found at
https://github. com rajesh-rtv/yang-repl acenent.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79
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Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 19 July 2026
Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD Li cense text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

YANG [ RFC7950] is a data nodeling | anguage used to define the
configuration and operational data of network devices. As network
technol ogi es evol ve, sonme nodes within YANG nodul es becone deprecated
or obsolete. Operators then need a reliable way to di scover which
schema nodes supersede the deprecated ones so they can mgrate
configuration and operational tooling.

The YANG | anguage provides the status statenent to nark nodes as
deprecated or obsolete, but it offers no standardi zed mechanismto
point to the successor node(s). Current practice relies on
unstructured docunents, spreadsheets, or ad-hoc emails. The goal of
this document is to enbed that know edge directly in the YANG nodul es
so that both humans and automati on can infer replacenents
programmatical ly.

The term “replacenent” in this document refers to guidance that
acconpani es deprecated or obsolete nodes. The intent is not to
redefi ne YANG status val ues, but to provide structured metadata that
hel ps operators and tooling identify where to migrate.
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2. Pr obl em St at enent

The reviewed material highlighted that today the only way to
conmuni cat e repl acenent paths for deprecated nodes is through
separate, unstructured docunents like CSV files or emails. This
approach suffers from several significant drawbacks

* *|nefficiency*: Network operators nust nmanually search through
external docunentation to find replacenent paths, often requiring
correlation between nultiple docunents.

* *Error-prone*: External docunentation can becone outdated or may
not accurately reflect the current node structure and paths
defined in the YANG files, leading to incorrect mgrations.

* *Lack of automation*: Wthout a standardized, nmchi ne-readabl e way
to express replacenent information, tools cannot programmatically
identify replacenment nodes or assist users in mgration

* *Docunentation fragnmentation*: Replacenment information becones
scattered across nultiple docunents, making it difficult to
mai ntain a conplete view of nbdel evolution

These chal l enges are particularly acute for |arge-scal e network
operators who nust nanage configurati on across numerous devices with
di verse YANG nodel s, and for vendors who need to support customers

t hrough nodel transitions.

It’'s worth noting that this functionality has been proposed as a
potential enhancenent to a future version of the YANG | anguage itself
([ YANG NEXT]). However, devel opi ng and standardi zi ng a new versi on
of YANG would likely take a I ong while. The solution proposed in
this document is designed to be standardized quickly and used with
exi sting YANG nodul es and infrastructure.

During | ETF 123, the NETMOD chairs polled the working group on
whet her the problem statenent in this docunent shoul d be pursued.
The response showed strong interest in solving the problem while
al so signalling that additional clarification and tooling guidance
are required before adoption. This revision keeps the probl em
statenent separate fromthe proposed solution so the working group
can iterate on each aspect independently.
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3. Solution

The reviewed copy initially described a new keyword named

repl acenent. During working group discussion we agreed that the sane
behavi our can be achieved with an extension, avoiding changes to the
base | anguage. W therefore define a reusabl e extension that can be
attached to any node marked status deprecated or status obsolete.
Thi s keeps the proposal backward conpatible and aligns with the

gui dance in [ RFC8407] for extending YANG functionality without

nmodi fyi ng the core | anguage

3.1. Proposed Extension Mechani sm

Specifically, we introduce two custom extensions, ietf-
ext:deprecation-info and ietf-ext:obsoletion-info. Authors use the
former while a node remmins status deprecated and the latter once it
transitions to status obsolete. Either extension can appear nultiple
times on the sanme node so that each occurrence represents a mgration
tuple. This satisfies the request fromthe NETMOD working group to
represent successor paths as structured tuples instead of opaque
strings and enabl es the expression of one-to-nmany or nany-to-one

rel ati onshi ps.

Each extension statenment carries a tuple encoded as key/val ue pairs
that follow the ABNF in Figure 1. The tuple minimally identifies the
_path-type_ (absolute or relative) and the _path-target_ of the

repl acenent node. Optional qualifiers allow the publisher to flag
mgration hints (for exanple priority or free-formnotes) without

i nventing separate extensions.

lifecycle-entry = path-type ":" path-target *( ";" kv-pair )

pat h-type = "absolute" / "relative" / "none"
pat h-t ar get = 1*(%21- 7E)

kv-pair = key "=" val ue

key = ALPHA *( ALPHA/ DIG T/ "-" )
val ue = 1*(%20- 7E)

Figure 1: Lifecycle Tuple ABNF

When path-type is absolute, path-target is an absol ute-schema-nodeid
that resolves fromthe nodule root. Wen path-type is relative, the
tuple is interpreted relative to the schema node that instantiates
the groupi ng containing the deprecated node. Wen path-type is none,
the publisher MJUST set path-target to the literal none to indicate
that no direct replacenent exists.

The optional key/value qualifiers are intentionally open-ended so
tooling can evolve. Two keys are RECOMVENDED:
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3.

2

* *gtate=deprecated| obsolete*: Identifies whether the tuple

acconpani es a deprecated or obsolete node. |If omtted, consuners
SHOULD assune the tuple inherits the YANG status of the encl osing
node.

* *npote=.../priority=.../status=preferred*: Convey migration hints
such as preferred repl acenents, operational notes, or renoval
timelines.

The benefits of this approach incl ude:

*  *Backward compatibility*: The extension approach doesn't require
changes to the YANG | anguage itself and is conpatible with
exi sting tools.

*  *Se| f-docunenting nodel s*: Repl acenent information is enbedded
directly in the nodels, elimnating the need for externa
docunent ati on.

* *Automation enabl enent*: Tools can programmatically identify
repl acenent paths and assist with mgration

*  *]nproved devel oper experience*: YANG nodel devel opers and users
gain clear guidance for transitions between deprecated and
repl acenent nodes.

* *Support for conplex replacenents*: The tuple format and ability
to repeat ietf-ext:deprecation-info or ietf-ext:obsoletion-info
statenents all ow one-to-many and many-to-one repl acenents,

i ncludi ng cases that cross nodul e boundari es.

Al |l onwed Pl acenents

The ietf-ext:deprecation-info and ietf-ext:obsoletion-info extensions
MAY be applied to the follow ng YANG statenents: container, |ist,

|l eaf, leaf-list, choice, case, anydata, and anyxm . These extensions
MUST NOT appear on RPC, action, or notification statements.

VWhenever either extension is used, the enclosing schema node MJST
also carry the matching lifecycle state. Use status deprecated; with
i etf-ext:deprecation-info and status obsolete; with ietf-

ext:obsol etion-info. Tooling MIST treat the absence of a matching
status statenent as an error.

Publ i shers MAY repeat the extensions nmultiple times on the same
schenma node. Each occurrence conveys a distinct tuple and tooling
SHOULD process themin the order they appear if prioritisation is
required.

Venkat eswar an, et al. Expires 19 July 2026 [ Page 6]



I nternet-Draft YANG Subtree Repl acenents January 2026

Feedback from Kent Watsen noted that the earlier naming focused
heavily on the replacement node. Using |lifecycle-oriented extension
nanes and normatively tying themto the existing status statenents
makes the tuples an explicit conpanion to the |ifecycle netadata

i nstead of a standal one hint.

3.3. Design-Time Evaluation Rationale

During the I ETF 123 NETMOD di scussi on, inplenenters enphasi zed t hat
the ability to reason about replacenments at design tinme is critical
Enbeddi ng the tuples directly in the YANG source enabl es:

*  *Nbdel reviews*: Wrking group and vendor reviewers can confirm
that every deprecated node is paired with an up-to-date
repl acenent before publishing nodul es.

* *Tool chain validation*: Conpilers and Cl pipelines can flag
m ssing or nmal forned tuples while the nodul e is being authored
instead of deferring to depl oynent tine.

* *Automation planning*: Operators and orchestrators can eval uate
the inpact of upcomi ng deprecations w thout requiring device
connectivity.

This design-tine enphasis was hi ghlighted by Rob Wlton and ot hers,
and aligns with the guidance in [ RFC8407] on providing mgration help
i nside the nodel itself.

3. 4. Ext ensi on Versus | nstance Data

Sone participants asked why the information cannot be carried as
instance data. |nstance docunents are unsuitable for two reasons:

* *Portability*: Instance data is tied to a particular depl oynent,
whereas the tuples nust travel with the nodul e revisions that
i ntroduce the deprecation

* *Tool coverage*: Many downstreamtools (| DEs, code generators,
docunent ati on sites) consunme YANG nodules only. Requiring the
retrieval of separate instance docurments woul d excl ude those
wor kf | ows.

Enbeddi ng the tuples as a standard extension therefore provides a

single source of truth that can be validated and reasoned about
during nodul e desi gn.
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3.5. Handling Qobsol ete Nodes

Several YANG nmodul es deprecate nodes for one or nore rel eases before
ultimately marking them status obsolete. Authors SHOULD switch from
ietf-ext:deprecation-info to ietf-ext:obsoletion-info when the state
changes so the metadata continues to reflect the migration path. The
state qualifier remains available for tooling that prefers an
explicit flag (for exanpl e state=obsol ete).

When a node is marked obsolete with no successor, the tuple MJST use
pat h-type = none and path-target = none. Tooling can then surface a
preci se warning while recognising that there is no autonated

m gration target.

3. 6. Rel ated Work and Al ternatives

The NETMOD wor ki ng group al so noted ot her approaches under

di scussi on, including nodel -specific conventions, instance-data

cat al ogues, and proposals for future YANG | anguage revisions (often
referred to collectively as “YANG Next” ). This docunment positions
the extension as an i mredi ately depl oyabl e opti on that conpl enents
those efforts. Publishers can still provide suppl enental instance
data where useful, but the extension ensures there is a normative
poi nter avail able inside the nodule itself.

4. YANG Modul e

This section defines the normati ve YANG nodul e that inplenents the
i fecycle extensions described in this docunent.

4.1. ietf-lifecycle-ext.yang nodul e

The ietf-lifecycl e-ext nodul e defines the deprecation-info and
obsol etion-info extensions that enable authors to enbed repl acenent
information directly wthin YANG nodul es.

<CODE BEGA NS> file "ietf-1ifecycle-ext@026-01-15.yang"
modul e ietf-lifecycle-ext {
yang-version 1.1;
nanespace "urn:ietf:parans:xm:ns:yang:ietf-lifecycle-ext";
prefix ietf-ext;

organi zation "I ETF NETMOD Wir ki ng G oup";
cont act

"WG Web: <https://datatracker.ietf.org/wgy/ netnod/ >
WG List: <mailto:netnod@etf.org>
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Edi t or: Raj esh Tar akkad Venkat eswar an
<mai lto:rtv@i sco. conp";

description
"This nodul e defines |ifecycle extensions for recording mgration
met adat a for deprecated and obsol ete YANG nodes.

Copyright (c) 2026 | ETF Trust and the persons identified as
authors of the code. All rights reserved.

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

wi thout nodification, is pernmitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://ww. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.

The key words ' MUST', ' MUST 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 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

revision 2026-01-15 {
description
"Second revision. Added CODE BEG NS markers for YANG validation
Restructured sections to separate normative nodul e from exanpl es.";
ref erence "draft-rtv-net nod- yang-subtree-repl acenent-02";

}

revision 2025-12-28 {
description "lInitial revision.";
ref erence "draft-rtv-net nod- yang-subtree-repl acement-01";

}

ext ensi on deprecation-info {
argunent "tuple";
description
"Each use of this extension attaches a lifecycle-entry tuple as
defined in the main body of this docunent. This extension is intended
for nodes that remmin status deprecated."”;
}
ext ension obsoletion-info {
argument "tuple";
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description
"Each use of this extension attaches the sane lifecycle-entry tuple
but is intended for nodes that have beconme status obsolete.";

}
}
<CODE ENDS>
5. Inplenentation of the Lifecycle Tuples Across Various Scenari os

The foll owi ng sections denonstrate how the |ifecycle extensions can
be applied across different replacenent scenarios. The exanples

illustrate common patterns encountered when evol ving YANG nodel s and
show how the tuples provide clear migration paths for each situation

5.1. Path Reference Types

To accommpdat e di fferent structural relationships between deprecated
nodes and their replacenents, the reviewed copy distingui shed between
absolute and rel ative XPath expressions. The tuple grammar in this
docunent encodes the same information in the path-type field:

* *absol ute*: Used when the replacenent node can be directly
referenced with an absol ute schema path fromthe YANG nodul e root.
This is the nost common case for nodes inside standard contai ners
and lists.

* *relative*: Used when the replacement node appears in multiple
pl aces, such as w thin groupings or augnents. The path is
resolved relative to the instantiation of the grouping that
contains the deprecated node.

* *none*: Used to signal that no direct replacement exists. Tooling
can still present the tuple together with human-readabl e notes
suppl i ed through key/val ue qualifiers.

Each path reference type has specific syntax requirenents and use
cases, which are illustrated in the scenarios that follow \Wen a
node i s deprecated without a direct successor, the tuple uses path-
type = none with path-target = none, matching the revi ewed copy’ s
None t oken

5.2. Case 1: Sinple Node with Repl acenent

Description: a node is deprecated and has a replacenment node in the
sanme cont ai ner.

YANG Exanpl e:
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ietf-ext:deprecation-info "absolute:/{File_nane}:{abs_path}";
5.3. Case 2: Node Deprecated with No Repl acenent

Description: a node is deprecated and there is no direct replacenent
node.

YANG Exanpl e:
i etf-ext:deprecation-info "none:none; note=nmanual -m gration";
5.4. Case 3. G ouping Cases

I dentifying XPath nodes within YANG nodels, particularly when dealing
wi th groupings, presents a challenge. Nodes that are inported

t hrough groupi ng may not be easily pinpointed using absol ute XPath.
The solution is to uniquely identify the grouping using the file nane
and grouping name, then provide a relative XPath fromthe top | eve

of the grouping. In all other cases, an absolute XPath can be

provi ded.

Utilize the file name and grouping name to uniquely identify the
grouping within the YANG nodel. Provide a relative XPath fromthe
top level of the grouping to pinpoint the node.

Thi s approach ensures that nodes w thin groupings can be accurately
identified and referenced, while maintaining clarity and precision
for nodes outside of groupings.

5.4.1. Sub-Case 1: Node Deprecated Qutside G ouping, Replacenent I|nside
Groupi ng

Description: a node that is deprecated outside a grouping structure
but has a repl acenent node within a specific grouping.

YANG Exanpl e:

ietf-ext:deprecation-info "relative:/{File_nane}:{grouping_nane}/{rel _path_inside_grou
pi ng}";

5.4.2. Sub-Case 2: Node Deprecated |Inside G ouping, Replacenent Qutside
in a non-group

Description: a node that is deprecated within a grouping structure
but has a repl acenent node outside any groupi ng.

YANG Exanpl e:

i etf-ext:deprecation-info "absolute:/{File_nane}:{abs_path}";
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5.4.3. Sub-Case 3: Node Deprecated |Inside G ouping, Replacenent |nside
Exi sting/ New G oupi ng

Description: a node that is deprecated within a grouping structure
and has a replacenent node within the sane or a new grouping
structure.

YANG Exanpl e:

~ ietf-ext:deprecation-info "relative:/{File_nane}:{grouping_nane}/{rel _path_inside_grou
ping}";
5.4.4. Sub-Case 4: Node Deprecated Qutside G ouping, Replacenent
Qut si de Groupi ng

Description: a node that is deprecated outside a grouping structure
and has a replacenent node al so outside any grouping.

YANG Exanpl e:
ietf-ext:deprecation-info "absolute:/{File_nane}:{abs_path}";
5.5. Summary of Syntax Notations
The foll owi ng syntax notations are used for replacenent paths:
* relative:/{File_nane}:{groupi ng_nane}/{rel path_inside_grouping}:
Indicates the relative path of the replacenent node within a
specified grouping in a file.

* absolute:/{File_nane}:{path}: Indicates the absolute path of the
repl acenent node in a file.

* none:none: Indicates that there is no replacenent for the
deprecat ed node; publishers can append notes (for exanple
none: none; not e=l egacy).

5.6. Replacement Quidelines for Non-Leaf |evel Deprecation

When deprecating structures like container or list at their
respective levels, it is essential to ensure that the replacenent is
explicitly mentioned at all sub-levels, including child el enents such
as leaf, leaf-list, or nested structures. This approach ensures
clarity and provides a conpl ete mappi ng of deprecated el ements to
their replacenents, making it easier for users to transition to the
new structure

YANG Exanpl e:
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cont ai ner ol d-contai ner {
status deprecat ed;
ietf-ext:deprecation-info "absolute:/{File_nane}: {repl acenent_contai ner_path}";

| eaf ol d-leaf {
st atus deprecated;
i etf-ext:deprecation-info "absolute:/{File_nane}:{replacenent_| eaf _path}";
}
}

6. Exanple |Inplenentation

The foll owi ng exanpl es denonstrate how the |ifecycle extensions can
be used in practice. These are vendor-neutral exanples created
specifically for this docunent to illustrate the functionality and
are not intended to be actual YANG nodul es used in production

envi ronments.

6.1. ietf-deprecation-regression-test-17131.yang nodul e
YANG Exanpl e:

nmodul e ietf-deprecation-regression-test-17131 {
yang-version 1.1;
nanespace "urn:ietf:paranms:xm :ns:yang:ietf-deprecation-regression-test";
prefix depr-reg-test;

inmport ietf-depr-reg-test-hel per-17131 {
prefix depr-reg-test-hel per;

}

inmport ietf-lifecycle-ext {
prefix ietf-ext;

}

cont ai ner deprecation-regression-test {
cont ai ner configurations {
cont ai ner config {

/1 Case 1. Replacenent in sanme container
| eaf casel {
type uint8;
st atus deprecat ed;
description
"Case 1 - Replacenent in sane container
"| eaf casel (DEPRECATED)";
i etf-ext:deprecation-info
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"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"casel-repl acenent; status=preferred”;

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"casel-| egacy; not e=l egacy- support";

| eaf casel-repl acenment {
type uint 16;
description
"Case 1 - Replacenent in sane container
"l eaf casel-replacement (NEW";

}

/1l Case 2: Replacenent in different container
| eaf case2 {

type uint8;

st atus deprecated,;

description
"Case 2 - Leaf deprecated with a replacenent in a different
"container, leaf i (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/"

"repl acenment Cont ai ner Case2/ case2-repl acenent ";

}

/1 Case 3: Replacenent |ocated in anot her nodul e.
| eaf case3 {

type uint8;

st atus deprecat ed;

description
"Case 3 - Replacenent |ocated in another nodul e,
"| eaf case3 (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-file-2-17131:"
"deprecation-regression-test-2/configurations/config/"
"case3-repl acenent ; not e=ext er nal - nodul e";

}

/] Case 4: List |eaf replaced el sewhere.
list |istCased {
key "key-cased";
| eaf key-cased {
type string;

| eaf cased {
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type uint8;

status deprecat ed;

description
"Case 4 - List |leaf replaced in another list, "

"| eaf case4 (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/"

"repl acenment Cont ai ner Case4/ case4-repl acenent ";

}

Iist replacementListCased {
key "key-case4-repl acenent”;
| eaf key-cased-repl acenent {

type string;

| eaf case4-repl acenment {
type uint8;
description
"Case 4 - List |eaf replacenent, "
"cased-repl acenent (NEW";
}
}

/] Case 5: Grouping |eaf replaced inside grouping.
groupi ng groupCase5 {
| eaf case5 {

type uint8;

st at us deprecat ed;

description
"Case 5 - Grouping | eaf deprecated and reused via the sane "
"grouping, |eaf case5 (DEPRECATED)";

ietf-ext:deprecation-info
"relative:/ietf-deprecation-regression-test-17131:"
"groupCaseb/ case5-repl acenent ; st at us=preferred";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"caseb-repl acenent-al t; note=alternate-path”;

| eaf caseb5-replacenent {
type uint 16;
description
"Case 5 - Replacenent |eaf reused via grouping, "
"caseb5-repl acenent (NEW";
}
}

cont ai ner contai nerPl {
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uses groupCase5;
description
"Case 5 - Grouping usage via containerP1 (NEW";
}
cont ai ner contai nerpP2 {
uses groupCaseb5;
description
"Case 5 - Grouping usage via containerP2 (NEW";
}

/1 Case 6: Grouping |leaf replaced via inported hel per
cont ai ner contai nerP3 {
uses depr-reg-test-hel per:groupCase6;
description
"Case 6 - Grouping reuse via hel per nodul e, containerP3 (NEW";
}
cont ai ner contai nerP4 {
uses depr-reg-test-hel per:groupCase6;
description
"Case 6 - Grouping reuse via hel per nodul e, containerP4 (NEW";
}

/1 Case 7: Replacenent |eaf shares nane.
| eaf case7 {

type uint8;

st atus deprecat ed,;

description
"Case 7 - Leaf replaced by another |eaf with the sane nane "
"el sewhere, |eaf case7 (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/"

"repl acenment Cont ai ner Case7/ case7";
}
cont ai ner repl acenment Cont ai ner Case7 {

presence "true";

description
"Case 7 - Replacenent container holding | eaf case7 (NEW";

| eaf case7 {
type uint8;
description

"Case 7 - New | eaf case7 at alternate location (NEW";
}
}

/1l Case 8 : Leaf-list deprecated, replaced by another leaf-1list
| eaf-1ist case8 {
type uint8;
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status deprecated,;

description
"Case 8 - Leaf-list case8 replaced by new |ist (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"case8-repl acenent";

| eaf-1ist case8-repl acenment {
type uint8;
description
"Case 8 - Replacenment |eaf-list case8-replacement (NEW";

}

/]l Case 9 : Enpty | eaf deprecated, replaced by another empty I eaf
| eaf case9 {

type enpty;

st atus deprecated;

description
"Case 9 - Enpty |l eaf case9 replaced by new enpty | eaf
" ( DEPRECATED) " ;

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"case9-repl acenent";

| eaf case9-repl acenment {
type enpty;
description
"Case 9 - Replacenent enpty | eaf case9-replacenment (NEW";

}

/] Case 10 : A container is deprecated with a repl acenent contai ner
cont ai ner contai ner Casel0 {
| eaf caselO {
type uint8;
status deprecated,;
description
"Case 10 - Leaf caselO in deprecated contai ner (DEPRECATED)";
i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"repl acenment Cont ai ner Casel0/ caselO-repl acenment ";

status deprecat ed;

description
"Case 10 - Contai nerCaselO replaced by successor (DEPRECATED)";

i etf-ext:deprecation-info
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"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"repl acenment Cont ai ner Casel0";
}
cont ai ner repl acenent Cont ai ner Casel0 {
| eaf caselO-repl acenent {
type uint8;
description
"Case 10 - Repl acement |eaf caselO-replacenment (NEW";
}

description
"Case 10 - Repl acenent contai ner repl acenent Contai ner CaselO "
} II(NEWII;

/1l Case 11: Multiple itens napped to one |eaf.
| eaf casella {
type uint8;
st atus deprecated,;
description
"Case 11 - Itens nerged into | eaf casella (DEPRECATED)";
i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"casell-repl acenent”;

| eaf casellb {

type uint8;

st at us deprecat ed;

description
"Case 11 - Itens nerged into | eaf casellb (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"casell-repl acenent”;

| eaf casell-repl acenment {
type uint 16;
description
"Case 11 - Repl acenent |eaf casell-replacenent (NEW";
}

/] Case 12: List itemreplaced by different list type.
list IistCasel2 {
key "key-casel2";
st at us deprecat ed;
| eaf key-casel2 {
type string;
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status deprecated,;

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"repl acenent Li st Casel2/ key-casel2-repl acenent”;

}
| eaf casel2 {

type uint8;

status deprecat ed;

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"repl acenment Li st Casel2/ casel2-repl acenent”;

}

list replacenentlListCasel2 {
key "key-casel2-repl acenent”;
| eaf key-casel2-repl acenent {
type string;

| eaf casel2-repl acenment {
type uint8;

}

/] Case 13: Choice case provides alternate |eaf.
choi ce choi cel3 {
case caseCasel3 {
| eaf casel3 {

type uint8;

status deprecated,;

description
"Case 13 - Choice branch | eaf casel3 (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"choi cel3/ casel3-repl acenent ™"

}

}

case caseCasel3Repl acenent {
| eaf casel3-repl acenent {

type uint8;

description
"Case 13 - Alternate choice | eaf casel3-replacement (NEW";
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/] Case 14: One |eaf replaced by multiple new | eaves.
| eaf casel4d {

type uint 16;

st at us deprecat ed;

description
"Case 14 - Single |eaf replaced by many, casel4 (DEPRECATED)";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"caselda-repl acenment™”

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regressi on-test/configurations/config/"
"caseldb-repl acenent”;

| eaf caselda-repl acenent {
type uint8;
description
"Case 14 - Repl acenent |eaf caselda-replacement (NEW";

}
| eaf casel4db-repl acenent {
type uint8;
description
"Case 14 - Repl acenent |eaf casel4db-replacement (NEW";
}

/] Case 15: Leaf obsoleted with no repl acenent.
| eaf caselb {
type uint8;
stat us obsol et e;
description
"Case 15 - Feature retired; no replacenment (OBSCLETE)";
ietf-ext:obsoletion-info
"none: none; not e=rmanual - m gration";

}

/] Case 16: Container replacenent annotated per |evel
cont ai ner cont ai ner Casel6 {

presence "true";

st at us deprecat ed;

description
"Case 16 - ContainerCasel6 replaced by successor container "
" ( DEPRECATED) ";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"
"repl acenment Cont ai ner Casel6";
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| eaf casel6-leafl {

type string;

status deprecat ed;

description
"Case 16 - Leaf casel6-leafl deprecated in containerCasel6 "
" ( DEPRECATED) ";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"

"repl acenment Cont ai ner Casel6/ casel6a";

}

| eaf casel6-1eaf2 {

type uint8;

status deprecat ed;

description
"Case 16 - Leaf casel6-1eaf2 deprecated in containerCasel6
" ( DEPRECATED) ";

i etf-ext:deprecation-info
"absolute:/ietf-deprecation-regression-test-17131:"
"deprecation-regression-test/configurations/config/"

"repl acenment Cont ai ner Casel6/ casel6b";

}
}

cont ai ner repl acenent Cont ai ner Casel6 {
presence "true";
description
"Case 16 - Repl acenent container replacenent Contai ner Casel6 "

"(NEW "

| eaf casel6a {
type string;
description
"Case 16 - Replacenent for casel6-leafl (NEW";
}

| eaf casel6b {
type uint8;
description
"Case 16 - Replacenent for casel6-leaf2 (NEW";
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6.2. ietf-deprecation-regression-test-hel per-nodul e-17131. yang nodul e
YANG Exanpl e:

nmodul e ietf-depr-reg-test-hel per-17131 {
yang-version 1.1;

nanespace "urn:ietf:paranms:xm :ns:yang:ietf-depr-reg-test-hel per”;
prefix depr-reg-test-hel per;

organi zation "I ETF NETMOD Wor ki ng G oup”;

contact "I ETF NETMOD Wor ki ng Group <netnod@etf.org>";

import ietf-lifecycle-ext {
prefix ietf-ext;
}

/]l Case 6 : Leaf inside a grouping deprecated, replaced in the sane grouping but imnpor
ted through
/1 a different nodul e and used in various nodul es.
groupi ng groupCaseb6 {
| eaf caseb {
type uint8;
default 10;
status deprecat ed;
description
"Case 6 - Leaf inside a grouping
deprecated, replaced in the sane groupi ng but inmported through
a different nodul e and used in various nodul es,
| eaf case-6 (DEPRECATED)";
ietf-ext:deprecation-info
"relative:/ietf-depr-reg-test-hel per-17131:"
"groupCaseb/ case6-repl acenent ; st at us=preferred";

| eaf case6-repl acenment {

type uint8;

default 11;

description

"Case 6 - Leaf inside a grouping

deprecated, replaced in the sane groupi ng but inported
through a different nodul e and used in various nodul es,
| eaf case6-repl acenment (NEW";
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6.3. ietf-deprecation-regression-test-file-2-17131.yang nodul e
YANG Exanpl e:

nmodul e ietf-deprecation-regression-test-file-2-17131 {
yang-version 1.1;
nanespace "urn:ietf:paranms:xm :ns:yang:ietf-deprecation-regression-test-file-2";
prefix depr-reg-test-2;

import ietf-lifecycle-ext {
prefix ietf-ext;

}

cont ai ner deprecation-regression-test-2 {
cont ai ner configurations {
container config {
/1 Case 3: Replacenent |ocated in anot her nodul e.
| eaf case3-repl acenent {
type uint8;
defaul t 15;

7. 1 ETF 123 NETMOD Feedback

Thi s docunent incorporates feedback received during the NETMOD
wor ki ng group neeting at |ETF 123 (https://notes.ietf.org/notes-ietf-
123- net nod?bot h) .  Key di scussi on points included:

*  *Kent Watsen*: Requested that replacenment netadata be nodell ed as
a tuple rather than an opaque string and questioned the nam ng.
The current revision satisfies this by defining a structured tuple
and restricting usage to deprecated/ obsol ete nodes.

* *lou Berger*: Asked that the working group agree on the probl em
statenment before nerging solution details. This draft keeps a
dedi cat ed probl em statenent section and clearly |abels solution
content.

* *Bal azs Lengyel *: Noted that other approaches may exist.

Section Section 3.6 summarises related efforts and how t hey
compl enent this proposal
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* *Reshad Rahman*: Asked whether the extension applies beyond | eaf
nodes. Section Section 3.2 now defines the permtted statenent

types.

* *Deepak Rajarant: Questioned why an extension is needed instead of
instance data. Section Section 3.4 provides the rationale.

* *Rob WIlton*: H ghlighted the inportance of design-time
eval uati on, addressed in Section Section 3.3.

The chair poll ( “Should the problemon slide 2 be addressed by the
WG?” ) indicated broad interest, with several participants asking for
nmore detail and none objecting. This revision docunents the pol

out come and adds gui dance for follow on tooling work.

8. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB8174] when, and only when, they appear in all
capitals, as shown here

9. Operational Considerations

Net wor k operators and YANG nodel consumers can | everage the
informati on provided by the ietf-ext:deprecation-info extension in
several ways

* *Automated M gration Tool s*: Software tools can be devel oped to
scan configurations using deprecated nodes and autonatically
suggest or inplenment replacements.

* *Docunentation Generation*: Mdel docunentation tools can
hi ghl i ght deprecated nodes and their replacenents, making it
easier for network operators to understand m gration paths.

* *Configuration Validation*: Validation tools can warn about the
use of deprecated nodes and suggest alternatives based on the
ext ensi on data.

*  *Training and Know edge Transfer*: The explicit docunentation of

repl acenents can help in training and know edge transfer as teans
adopt newer nodel versions.
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10.

11.

12.

12.

Security Considerations

The extension defined in this docunent does not introduce new
protocol behaviour or data plane interactions. The tuples are

met adat a t hat acconpany YANG nodul es and are eval uated at design
time. Consequently, the security considerations of [RFC7950] apply.

Incorrect or stale tuples could mslead autonmation systens or
operators during migrations. Publishers SHOULD validate tuples
during nodule reviews and Cl testing, and consuners SHOULD treat the
tuples as advisory rather than authoritative until verified in their
envi ronnent s.

The tuples do not carry sensitive information beyond schema pat hs.
They neither relax access control nor expose configuration data.

I mpl enent ati ons SHOULD ensure that tuple parsing failures are handl ed
gracefully (for exanple by |ogging warnings) to avoid denial -of -
service conditions caused by mal forned netadat a.

| ANA Consi der ati ons

IANA is requested to add a new entry to the “IETF XML Registry” for
the nanespace urn:ietf:parans:xm:ns:yang:ietf-lifecycle-ext with
reference to this docunent.

IANA is also requested to add a new entry to the “YANG Modul e Nanes”
registry with the follow ng values: nane ietf-lifecycle-ext,
nanespace urn:ietf:parans:xm:ns:yang:ietf-lifecycle-ext, prefix
ietf-ext, reference this docunent.

No other | ANA actions are required.
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