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Thi s docunment defines a YANG data nodel and associ ated nmechanismto
enabl e adaptive subscriptions to YANG notifications. The publisher
can dynam cal ly adjust the periodic update interval based on the
eval uation of pre-configured conditions (e.g., thresholds or
expressions). This allows for finer-grained telenetry by increasing
updat e frequency when certain criteria are nmet, and reducing it
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I ntroduction

YANG- Push subscriptions [ RFC8641] all ow subscriber applications to
request a continuous custom zed stream of updates from a YANG
datastore without needing to poll. It defines a mechanism(i.e
update trigger) to determ ne when an update record needs to be
generated. Two types of subscription are introduced in [ RFC8641],
di stingui shed by how updates are triggered: periodic and on-change.

* Periodic subscription allows subscribed data to be streamed to the
destination at a configured fixed time interval;

* (On-change subscription allows update to be triggered whenever a
change in the subscribed information is detected.

However, in some depl oynents involving an increased data collection
rate or "on-change" subscription to push updates that change
frequently, it becones nore likely that both clients and servers
could be tenporarily overwhel ned with a burst of streaned data, and
networ k and comnputation resources could be excessively consuned.
Therefore, it nmay be expensive to continuously nonitor operationa
data at a high collection rate, and on-change subscriptions are only
suitable for data that changes infrequently and nay not be supported
by all inplenentations or every data object. Conversely, if a stream
of data is collected at a lower rate or sone low priority data is
all owed to be dropped, insufficient data m ght not be able to detect
and di agnose service probl ens.

A client mght choose to nmonitor the operational state and send a
request to nodify the data collection rate on the server as needed.
But how often the client evaluates if the nodification of the data
collection rate is required highly depends on the current collection
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rate, collecting a streamof data at a low rate prevents the

subscri ber fromcapturing sufficient data for tinely decision-making.
In addition, when tens of thousands of network devices need to be
managed, frequent foll ow up nodification requests are prone to
errors.

Thi s docunment defines a YANG data nodel and associ ated mechani smt hat
enabl e adaptive subscription to YANG notifications. Servers can be
configured with multiple different period intervals and correspondi ng
peri od update conditions which allow servers/publishers to
automatically switch to different period intervals according to the
networ k condition changes without the interaction with the client for
policy update instructions. Applying adaptive subscription allows
publishers to adjust the subscription period dynam cally based on
pre-defined threshold for finer-grained network telemetry data sent
to receivers

1.1. Term nol ogy
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

The following terns are defined in [ RFC5277], [RFC7950], [RFC8342],
[ RFC8639], [RFC8641] and are not redefined here:

*  Event

* Cdient

* Configuration

* Configured subscription
* Configuration datastore
* Notification nessage

*  Publ i sher

* Receiver

* Subscri ber

*  Subscription
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* (On-change subscription

* Periodic subscription

* Selection filter

Thi s docunent defines the following term

Adaptive Subscription: A subscription that specifies subscription
peri od update policy on the servers when the subscription is
initialized and all ows servers/publishers to automatically swtch
to different period intervals according to network condition
changes without interacting with the client for update policy
i nstructions.

Experi mental Considerations

The YANG data nodel and associ ated mechanismdetailed in this
docunent are designated as experinmental. The experinment ains to

expl ore the use of XPath condition expressions as defined in "eval -
expression" paraneter to determine the period interval with which to
report updates. Sonme RPC failures specified in Section 2.2 may serve
as saf eguards agai nst the experinent inadvertently "leaking out" into
t he unexpected operational environnent. Additional inplenentations
woul d be necessary in the future to assess the scalability,

stability, and effectiveness of the proposed solution in the
docunent. Feedback garnered from depl oynents will be crucial in
determ ning whether this specification nmerits progression from
Experinmental to the | ETF Standards Track.

Sol ution Overvi ew
Adaptive Subscription Paraneters

Adapti ve subscription can be inplenented through the use of either
dynani ¢ or configured subscription. Regardless of the type of
adaptive subscription, triggered updates always occur at the
boundaries of specified time intervals when the corresponding trigger
condition is evaluated to be satisfied. These boundaries can be
calculated fromthe foll owi ng paraneters

*  "pane": represents the uni que nane of each adaptive period.

* "eval -expression": represents a standard XPath eval uation
expression (Section 6.4 of [RFC7/950]) that is applied against the
targeted data node, which is used to trigger/control the update
interval switching within the server. It follows the rules
defined in Section 3.4 of [XPATHL.0] and contains a conparison of
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a targeted node instance to the specific threshold in the XPath
format. Different fromselection filter defined in [ RFC3641], it
monitors a specific data node instance change and eval uates the
trigger condition associated with the specified threshold value to
be true or false using XPath rul es and does not affect the event/
updat e record output generation froma publisher. The updates are
only pushed as the correspondi ng period interval when the XPath
expression is evaluated to "true"

The represented expression defined in "eval -expression" is
evaluated in the foll owing XPat h context:

- The set of nanmespace declarations is the set of prefix and
nanespace pairs for all YANG nodul es inplenented by the server
where the prefix is the YANG nodul e name and t he namespace is
as defined by the "nanespace" statenent in the YANG nodul e.

- |If the leaf is encoded in XM, all nanespace declarations in
scope on the "eval -expression" |eaf elenment are added to the
set of nanespace declarations. |If a prefix found in the XM is
al ready present in the set of nanespace decl arations, the
nanespace in the XM. i s used

- The set of variable bindings is enpty.

- The function library is the core function library defined in
[ XPATHL. 0] and the function defined in Section 10 of [RFC7950].

- The context node is the root node in the accessible tree which
is the operational state data in the server

When specified, nultiple XPath evaluation criteria inside

"adapti ve-periodi c" container MIJST be nutually exclusive. For the
cases where the "eval -expression" parameter refers to nultiple
list/leaf-list instances, XPath abbreviated syntax can be used to
identify a particular instance, e.g., to represent a conparison
for aleaf inalist entry:

[if:interfaces/if:interface[if:name="eth0"]/if:in-errors>1000.

The server MJUST convert the XPath eval uati on expression defined in
"eval -expression" to a boolean value and internally apply the
"bool ean" function defined in Section 4.3 in [XPATHL.0] if the
eval uated result is not a boolean value. It MJST evaluates to
"false" if the target node instance to be conpared is del eted.
Only if the XPath expression is evaluated to "true", does the
publisher switch to the correspondi ng period with which push
updat es are reported.
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* "eval-interval": defines how often the XPath condition expression
as defined in "eval -expression"” is evaluated to decide whether to
switch to another period interval. |If an "eval-interval" is not
provided, then the "eval-interval" is set with the mninumtine
interval that the server is able to detect wherever changes to the
target ed data node occur.

* "period": defines the duration between push updates, in units of
0.01 seconds. The "period" has the sane definition as the
yp: period for periodic subscription defined in [RFC8641], while it
must be present with the "eval - expression" paraneter so that
update interval can be sw tched based on trigger conditions
i ndi cated by the "eval -expressi on" paraneter;

* "anchor-tinme": update intervals fall on the points in time that
are a nultiple of a "period" froman "anchor-tine". |[If an
"anchor-tinme" is not provided, then the "anchor-tinme" MJST be set
with the creation tinme of the initial update record inside each
periodic timeframe. The "anchor-time" paraneter, together with
the "eval -interval " value, specifies when the initial update is to
be pushed within each adaptive periodic timefrane.

Note that the adaptive subscription nmay not be supported by every
YANG dat astore node. The solution presented in this docunent
augnments the "ietf-notification-capabilities" YANG nodul e defined in
[ RFC9196] to enable a subscriber to discover adaptive subscription
capabilities. A publisher MAY decide to sinply reject an adaptive
subscription with "adaptive-unsupported" (defined in Section 2.2) if
the subscription contains selected data nodes for which adaptive
subscription is not supported.

2. 2. RPC Fai l ures

RPC error responses fromthe publisher are used to indicate a
rejection of an RPC for any reason. |n addition to the RPC failures
defined in [ RFC8639] and [ RFC8641], this docunent introduces
following RPC errors for "establish-subscription" and "nodify-
subscri ption" RPCs.

Wi, et al. Expi res 22 Novenber 2025 [ Page 7]
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establ i sh-subscription
adapti ve- unsupport ed

xpat h- eval uati on- unsupport ed
eval uati on-i nterval -unsupported
mul ti-xpath-criteria-conflict

modi fy- subscri ption

xpat h- eval uati on- unsupport ed
eval uati on-i nterval -unsupported
mul ti-xpath-criteria-conflict

The "adaptive-unsupported" RPC error is used to indicate that the
adaptive subscription is not supported for the targeted set of data
nodes that are selected by the filter

The "xpat h-eval uati on-unsupported" RPC error is used to indicate that
a server failed to parse syntax defined in "eval -expression". The
failure can be caused by either a syntax error or sone XPath 1.0
syntax not supported against the specific data node.

The "eval uation-interval -unsupported” RPC error is used to indicate
that the requested XPath eval uation interval represented by "eval -
interval" is too short. Hints suggesting alternative intervals nmay
be returned as suppl emental infornmation.

The "nmul ti-xpath-criteria-conflict" error is used to indicate that
the multiple XPath evaluation criteria represented by "eval -
expression" are evaluated as conflicting, i.e., nore than one
condition expressions nmay be evaluated to "true" at the same tine.

For an exanple of how the above RPC errors can be returned, see the
"xpat h- eval uati on-unsupported" error response illustrated in
Appendi x C. 3.

Note that existing RPC errors defined in [ RFC8639] and [ RFC8641] are
still supported by this document. For exanple, if any configured
period for adaptive subscription is not supported by the publisher, a
"period-unsupported" error response could be used.

Subscription State Change Notifications
Thi s docunent reuses subscription state change notifications and
mechani sms from [ RFC8639] and [ RFC8641]. Notifications

"subscription-started" and "subscription-nodified" have been
augnented to include the adaptive subscription specific paraneters.
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2.4. Notifications for Adaptive Subscribed Content

Thi s docunent al so defines a new subscription state change
notification called "adaptive-period-update", to indicate that an
adaptive subscription period interval has been switched based on its
trigger condition. Similar to subscription state change
notifications defined in [ RFC8639], the adaptive period update
notification cannot be dropped or filtered out, it cannot be stored
in replay buffers, and it is delivered only to inpacted receivers of
a subscription. The identification of the adaptive update
notification is easy to separate fromother notification nmessages

t hrough the use of the YANG extension "subscription-state-
notification" defined in [ RFC8639]. This extension tags a
notification as a subscription state change notification

The el ements in the "adaptive-period-update” notification include:

* A subscription I D of the subscription for which the update record
was gener at ed.

* A "period" that defines the duration between push updates, the
peri od can be changed based on trigger conditions.

* A "period-update-tine" that designates a tinestanp when the server
starts to switch to another period interval because the eval uated
"eval - expression" result changed.

* A chunk of data defined as an anydata node called "satisfied-
criteria-data" to include the instance nodes and val ues specified
in "eval -expression" that satisfy the condition and thus trigger
the period interval switching within the server. This node could
be useful for troubl eshooting.

* A selection filter to identify YANG nodes of interest in a
datastore. Filter contents are specified via a reference to an
existing filter or via an in-line definition for only that
subscription based on XPath Section 6.4 of [RFC7950] eval uation
criteria. Referenced filters allow an inplenmentation to avoid
evaluating filter acceptability during a dynam c subscription
request. The "case" statenment differentiates the options. Note
that filter contents are not affected by the "eval - expression"
paraneter defined by the update trigger

Wi, et al. Expi res 22 Novenber 2025 [ Page 9]
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Adaptive Subscription Data Mde

Thi s docunent defines a YANG data nodel nanmed "ietf-adaptive-
subscription"” which augnents the "update-trigger" choice defined in
the "ietf-yang-push" nodul e [ RFC8641] with subscription configuration
paraneters that are specific to a subscriber’s adaptive subscription

In addition to subscription state notifications defined in [ RFC3639]
and notifications for subscribed content defined in [ RFC3641], "ietf-
adaptive-subscription" nodul e al so defines "adaptive-peri od-update”
notification to report the update interval change.

Additionally, it augnments the "ietf-notification-capabilities" data
model defined in [ RFC9196] so that the adaptive subscription
capabilities could be di scovered beforehand.

YANG Tree Di agram

The following tree diagrans [ RFC8340] provide an overview of the data
model for "ietf-adaptive-subscription" nodul e.

nmodul e: ietf-adaptive-subscription
augnment /sn:subscriptions/sn:subscription/yp:update-trigger
+--: (adaptive-periodic) {adaptive-subscription}?
+--rw adapti ve-periodic
+--rw periodic* [nane]

+--rw name string

+--rw eval - expression yang: xpat hl. 0
+--rw eval -interval ? yp: centi seconds
+--rw period yp: centi seconds
+--rw anchor-tine? yang: dat e-and-ti ne

augnment /sn:establish-subscription/sn:input/yp:update-trigger:
+--:(adaptive-periodic) {adaptive-subscription}?
+-- adaptive-periodic
+-- periodic* [nane]

+-- nane string

+-- eval - expression yang: xpat h1. 0

+-- eval -interval ? yp: centi seconds
+-- period yp: centi seconds
+-- anchor-tinme? yang: dat e-and-ti ne

augnment /sn: nodi fy-subscription/sn:input/yp:update-trigger
+--: (adaptive-periodic) {adaptive-subscription}?
+-- adaptive-periodic
+-- periodic* [nane]

+-- nane string

+-- eval - expression yang: xpat hl. 0
+-- eval -interval ? yp: centi seconds
+-- period yp: centi seconds

et al. Expi res 22 Novenber 2025 [ Page 10]
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+-- anchor-time? yang: dat e-and-ti ne
augrment /sn:subscription-started/yp:update-trigger:
+--:(adaptive-periodic) {adaptive-subscription}?
+-- adaptive-periodic
+-- periodic* [nane]

+-- nane string

+-- eval - expression yang: xpat h1. 0

+-- eval -interval ? yp: centi seconds
+-- period yp: centi seconds
+-- anchor-tinme? yang: date-and-ti ne

augnment /sn:subscription-nodified/ yp:update-trigger
+--: (adaptive-periodic) {adaptive-subscription}?
+-- adaptive-periodic
+-- periodic* [nane]

+-- nane string

+-- eval - expression yang: xpat hl. 0

+-- eval -interval ? yp: centi seconds
+-- period yp: centi seconds
+-- anchor-time? yang: dat e-and-ti ne

augment /sysc:system capabilities/notc:subscription-capabilities:
+--ro adaptive-notifications-supported? notification-support
augnent /sysc:systemcapabilities/sysc:datastore-capabilities
/ sysc: per-node-capabilities
/ not c: subscri ption-capabilities:
+--ro0 adaptive-notifications-supported? notification-support

notifications:
+---n adaptive-period-update {adaptive-subscription}?

+--ro id?
| sn: subscription-id
+--ro0 period yp: centi seconds

+--ro period-update-time?
| yang: dat e-and-ti ne
+--ro0 satisfied-criteria-data? <anydat a>
+--ro0 datastore i dentityref
+--ro (selection-filter)?
+--:(by-reference)
| +--ro selection-filter-ref
| sel ection-filter-ref
+--:(w thin-subscription)
+--ro (filter-spec)?
+--:(datastore-subtree-filter)
| +--ro datastore-subtree-filter? <anydat a>
{sn:subtree}?
+--:(datastore-xpath-filter)
+--ro0 datastore-xpath-filter? yang: xpat hl. 0
{sn: xpat h}?

Wi, et al. Expi res 22 Novenber 2025 [ Page 11]
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3.2. The "ietf-adaptive-subscription" Mdule

Thi s YANG nodul e i nports nodul es from [ RFC6991], [ RFC8639], [ RFC8641],
and [ RFC9196] .

<CODE BEG NS> file "ietf-adaptive-subscripti on@025-05-21. yang"
nmodul e ietf-adaptive-subscription {
yang-version 1.1;
nanespace "urn:ietf:parans: xnm :ns:yang:ietf-adaptive-subscription”;
prefix as;

i mport ietf-subscribed-notifications {
prefix sn;
ref erence
"RFC 8639: Subscription to YANG Notifications";
}
i mport ietf-yang-push {
prefix yp;
reference
"RFC 8641: Subscription to YANG Notifications for Datastore
Updat es”;
}
import ietf-yang-types {
prefix yang;
reference
"RFC 6991: Common YANG Data Types";
}
inmport ietf-systemcapabilities {
prefix sysc;
ref erence
"RFC 9196: YANG Mbdul es Descri bing Capabilities for
Systens and Datastore Update Notifications";
}
import ietf-notification-capabilities {
prefix notc;
ref erence
"RFC 9196: YANG Mbdul es Descri bing Capabilities for
Systens and Datastore Update Notifications";

}

organi zati on

"I ETF NETCONF ( Networ k Configuration) Wrking G oup";
cont act

"WG Web: <http://tools.ietf.org/wy/ netconf>

W5 List: <netconf@etf.org>

Author: Qn Wi
<mai | to: bill.w@uawei.conpr

Wi, et al. Expi res 22 Novenber 2025 [ Page 12]
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Aut hor: Peng Liu

<mai |l to: |iupengyjy@hinanobile.conmr
Aut hor: Q ufang Ma

<mai | t o: magi uf angl@uawei . con®
Aut hor: Wei Wang

<mai |l to: wangw36@hi nat el ecom cn>
Aut hor: Zhi xiong N u

<mai | to: Zhi xi ong. Ni u@ri cr osoft. com";

description

"Thi s nodul e extends the YANG data nodul e defined in
YANG- push to enabl e the subscriber’s adaptive
subscriptions to a publisher’s event streanms with various
different period intervals to report updates.

Copyright (c) 2025 | ETF Trust and the persons identified
as authors of the code. Al rights reserved.

Redi stribution and use in source and binary forms, with
or without nodification, is permtted 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 Relating to | ETF Docunents
(https://trustee.ietf.org/license-info).

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

The key words ' MUST', ' MUST NOT', 'REQUI RED , 'SHALL’,

" SHALL NOT’, ’SHOULD , ' SHOULD NOT', ' RECOMVENDED ,

"NOT RECOMMENDED , ' MAY', and ' OPTIONAL' in this docunent
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 2025-05-21 {
description
"lInitial revision";
ref erence
"RFC XXXX: Adaptive Subscription to YANG Notification.";

}

feature adaptive-subscription {
description
"This feature indicates that adaptive-subscriptions are
supported.”;
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i dentity adaptive-unsupported {
base sn:establish-subscription-error;
description
"Adapti ve-subscription is not supported for the targeted set
of objects that are selectable by the filter.";

}

i dentity xpath-eval uati on-unsupported {
base sn:establish-subscription-error;
base sn: nodi fy-subscription-error
description
"Unabl e to parse the XPath evaluation criteria defined in
"eval - expressi on’ because of a syntax error or sone XPath
1.0 syntax not supported against the specific data node.";

}

identity evaluation-interval -unsupported {
base sn:establish-subscription-error;
base sn: nodi fy-subscription-error
description
"The requested XPath eval uation interval represented by
"eval -interval’ is too short. Hints suggesting alternative
intervals may be returned as suppl enental information.";

}

identity multi-xpath-criteria-conflict {
base sn:establish-subscription-error;
base sn: nodi fy-subscription-error
description
"Multiple XPath evaluation criteria represented by

"eval -expression’ are evaluated as a conflict. Il.e.,
nmore than one condition expression is evaluated to
"true’ . ",

}

groupi ng adapti ve-subscription-nodifiable {
description
"Thi s grouping describes the datastore-specific adaptive
subscription conditions that can be changed during the
lifetime of the subscription.”;
cont ai ner adaptive-periodic {
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The publisher supports
to switch to different period intervals adaptively based
on pre-defined condition expressions.";
list periodic {
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key "nane";
description
"A list of adaptive period which defines a push update
interval and trigger conditions to switch to the update
interval for sending an event record to the subscriber.";
| eaf nane {

type string {
length "1..64";
}

description
"The uni que nane of adaptive period.";

| eaf eval - expression {
type yang: xpat hl. 0;
mandat ory true;
description
"A standard XPath eval uati on expression that is applied
agai nst the targeted data node, which is used to
trigger/control the update interval switching within
the server. The updates are only pushed as the
correspondi ng period interval when the XPath expression
is evaluated to 'true’

The expression is evaluated in the foll owi ng XPath

cont ext :

- The set of namespace declarations is the set of
prefix and namespace pairs for all YANG nodul es
i mpl emented by the server, where the prefix is the
YANG nodul e nane and the nanespace is as defined by
the 'nanespace’ statenent in the YANG nodul e.

- If the leaf is encoded in XM, all nanespace
declarations in scope on the 'eval -expression’ |eaf
el ement are added to the set of nanespace
declarations. |If a prefix found in the XML is
al ready present in the set of namespace
decl arations, the nanmespace in the XM_ i s used

- The set of variable bindings is enpty.

- The function library is the core function library
defined in XPathl.0 and the functions defined in
Section 10 in RFC 7950.

- The context node is the root node in the accessible
tree which is the operational state data in the
server.";

ref erence
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"XM. Pat h Language (XPath) Version 1.0
(https://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116)
RFC 7950: The YANG 1.1 Data Mddel i ng Language,

Section 10";

| eaf eval -interval {
type yp: centi seconds;
description
"How often the Xpath condition expression is eval uated
to decide whether to switch to another period
interval .";

| eaf period {
type yp: centi seconds;
mandat ory true;
description
"Duration of tinme that should occur between periodic
push updates, in units of 0.01 seconds.";

| eaf anchor-time {
type yang: date-and-ti ne;
description
"Designhates a tinestanp before or after which a series
of periodic push updates is determ ned. The next
update will take place at a point in time that is a
multiple of a period fromthe *anchor-tine’.
For exanple, for an ’anchor-tinme’ that is set for the
top of a particular mnute and a period interval of a
m nute, updates will be sent at the top of every
m nute that this subscription is active.";
}
}
}
}

augnment "/sn:subscriptions/sn:subscription/yp:update-trigger" {
description
"Thi s augnentati on adds additional subscription parameters
that apply specifically to adaptive subscription.”;
case adaptive-periodic {
i f-feature "adaptive-subscription";
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The periodicity of
these notifications is determ ned by adaptive criteria.";
uses adaptive-subscription-nodifiabl e;

}
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}

augnment "/sn:establish-subscription/sn:input/yp:update-trigger"” {
description
"Thi s augnentati on adds additional establish-subscription
paraneters that apply specifically to datastore updates to
RPC i nput.";
case adaptive-periodic {
if-feature "adaptive-subscription”;
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The periodicity of
these notifications is determ ned by adaptive criteria.";
uses adaptive-subscription-nodifiable;
}
}

augrment "/sn:nodi fy-subscription/sn:input/yp:update-trigger" {
description
"Thi s augnentati on adds additi onal nodify-subscription
paraneters that apply specifically to datastore updates to
RPC i nput.";
case adaptive-periodic {
i f-feature "adaptive-subscription”;
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The periodicity of
these notifications is determ ned by adaptive criteria.";
uses adaptive-subscription-nodifiabl e;
}
}

augnment "/sn:subscription-started/yp:update-trigger" {
description
"Thi s augnentati on adds additional adaptive subscription
paraneters to the notification that a subscription has
started.”;
case adaptive-periodic {
i f-feature "adaptive-subscription";
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The periodicity of
these notifications is determ ned by adaptive criteria.";
uses adaptive-subscription-nodifiabl e;

}
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}

augrment "/sn:subscription-nodified/ yp:update-trigger"” {
description
"Thi s augnentati on adds additional adaptive subscription
parameters to the notification that a subscription has been
nodi fied.";
case adaptive-periodic {
if-feature "adaptive-subscription”;
description
"The publisher is requested to periodically notify the
recei ver regarding the current values of the datastore
as defined by the selection filter. The periodicity of
these notifications is determ ned by adaptive criteria.";
uses adaptive-subscription-nodifiable;

}
}

notification adaptive-period-update {
i f-feature "adaptive-subscription”;
sn: subscription-state-notification;
description
"This notification is sent to indicate that an adaptive
subscription period interval has been switched based its
triggered condition.";
leaf id {
type sn:subscription-id;
description
"This references the subscription that drove the
notification to be sent.";
}
| eaf period {
type yp: centi seconds;
mandat ory true;
description
"New duration of time that shoul d occur between periodic
push updates, in units of 0.01 seconds.";
}
| eaf period-update-time {
type yang: dat e-and-ti ne;
description
"Desighates a tinmestanp when the server starts to switch
to anot her period interval because the eval uated
"eval - expressi on’ expression result changed.";
}
anydata satisfied-criteria-data {
description
"The correspondi ng i nstance nodes and val ues specified in
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"eval -expression’ that satisfy the condition and thus
trigger the update interval switching within the server.";
}
uses yp:datastore-criteria {
refine "selection-filter/within-subscription" {
description
"Specifies the selection filter and where it originated
from |If the 'selection-filter-ref’ is popul ated, the
filter in the subscription cane fromthe "filters
container. Oherwise, it is populated in-line as part
of the subscription itself.";

}
}
}

groupi ng adapti ve-subscription-capabilities {
description
"Capabilities related to adaptive subscription and
notification.";
typedef notification-support {
type bits {
bit config-changes {
description
"The publisher is capable of sending
notifications for 'config true’ nodes for the
rel evant scope and subscription type.";
}
bit state-changes {
description
"The publisher is capable of sending
notifications for 'config false’ nodes for the
rel evant scope and subscription type.";
}
}
description
"Type for defining whether 'on-change’ or
"periodic’ notifications are supported for all data nodes,
"config false’ data nodes, 'config true’ data nodes, or
no data nodes.

The bits config-changes or state-changes have no effect
when they are set for a datastore or for a set of nodes
that does not contain nodes with the indicated config
value. In those cases, the effect is the same as if no
support was declared. One exanple of this is indicating
support for state-changes for a candi date datastore that
has no effect.";
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| eaf adaptive-notifications-supported {
type notification-support;
description
"Speci fi es whether the publisher is capable of sending
"adaptive’ notifications for the sel ected data nodes,
i ncluding any subtrees that may exist below them";
}
}

augnment "/sysc:systemcapabilities"
+ "/ notc:subscription-capabilities" {
description
"Add system | evel capabilities of adaptive subscription.";
uses adaptive-subscription-capabilities;

}

augment
"/ sysc:system capabilities/sysc: datastore-capabilities/"
+ "sysc: per-node-capabilities/notc:subscription-capabilities" {
description
"Add node-level capabilities of adaptive subscription.”;
uses adaptive-subscription-capabilities;

}
}
<CODE ENDS>

4. | ANA Consi derations
4.1. Updates to the | ETF XM. Registry

Thi s docunent registers one URI in the |ETF XM registry [ RFC3688].
Following the format in [RFC3688], the followi ng registration is
requested to be nade:

URI: urn:ietf:parans:xm:ns:yang:ietf-adaptive-subscription
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace

4.2. Updates to the YANG Modul e Nanes Regi stry
Thi s docunment registers one YANG nodule in the YANG Mddul e Nanes

registry [RFC7950]. Following the format in [RFC6020], the foll ow ng
registration is requested to be nade:
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Nane: i etf-adaptive-subscription
Nanespace: urn:ietf:paranms: xm:ns:yang:ietf-adaptive-subscription
Prefix: as

Ref erence: RFC XXXX

Oper ational Considerations
XPat h Conpl exity Eval uation

YANG- Push subscriptions [ RFC8641] specify selection filters to
identify targeted YANG datastore nodes and/ or datastore subtrees for
whi ch updates are to be pushed. |In addition, it specifies update
policies which contain conditions that trigger generation and pushing
of new update records. To support a subscriber’s adaptive
subscription defined in this docunment, the trigger condition also
uses simlar selection filters to express a standard XPath eval uation
criterion that is applied against the targeted data node(s).

The subscriber must take care about the follow ng conpl ex XPath
eval uation criteria design and usage, although they have al ready been
wel | supported by the Section 3.4 of [XPATHL. 0]:

* Apply XPath evaluation criteria on any arbitrary "config true" and
"config fal se" data nodes;

* Have nore than one target data node sel ection and operation (e.g.,
addition, subtraction, division and nultiplication) in a single
XPat h eval uation criterion;

* Target any type of node value in the XPath eval uation criterion,
e.g., string, int64, uint64, and deci nal 64 types;

* Both objects in the XPath evaluation criterion to be conpared are
node- set s;

* Targeted data to be conmpared are in different data types, e.g.
one is an integer, the other is a string.

As described in Section 6.4 of [RFC7950], Nunbers in XPath 1.0 are

| EEE 754 [| EEE754-2008] doubl e-precision floating-point val ues; sone
val ues of int64, uint64, and decinmal 64 types cannot be exactly
represented in XPath expressions.

If targeted data to be conpared are in different data types, a

conversion function is needed to convert different data types into
nunbers.
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If both objects in XPath evaluation criteria to be compared are node-
sets, nore conputation resources are required which add conplexity.

To reduce these conplexities, the follow ng inplenmentation and use
princi pl es are RECOMVENDED:

* XPath evaluation criteria are applied against a mninmal set of
data nodes in the data nmodel, the mininml set of data nodes can be
advertised using "ietf-notification-capabilities” nodul e defined
in [ RFCO196];

* Both targets in the XPath evaluation criterion to be conpared are
in the sane data type;

* One target to be conpared in the XPath evaluation criterionis a
| eaf/leaf-1ist data node with nunerical data type (e.g., signed/
unsi gned integer) and the other is a numerical threshold val ue.

If a server receives an XPath evaluation criterion with some XPath
syntax unsupported agai nst the specific targeted data node, an RPC
error with "xpath-eval uation-unsupported” MJST be returned.

Threshol d Sel ection for XPath Eval uation

Deternmining the threshold used in an XPath expression criterion can
be chal l enging for subscribers sonetinmes. GCenerally, the selection
of a threshold should be based on the inpact of the targeted node on
nmoni tored service/application and experience fromdepl oynents. In
extrene cases, setting a too high or low threshold nay nake adaptive
subscription degenerated to periodic subscription. Sonetines the
threshol d needs to be adjusted during the lifecycle of an adaptive
subscription, depending on factors |like historical fluctuation range,
how rapid the targeted val ue of the node changes, distribution
characteristics of the targeted node val ue and even the generated
vol une of telenmetry traffic.

I mpl ement ati on Status

Note to the RFC Editor: Please renpove this section before
publication, as well as the reference to [ RFC7942].

This section records the status of known inplenmentations of the
mechani sm defined by this specification at the tinme of posting of
this Internet-Draft, and is based on a proposal described in

[ RFC7942]. The description of inmplenentations in this section is
intended to assist the IETF in its decision processes in progressing
drafts to RFCs. Please note that the listing of any individua

i npl ementation here does not inply endorsenent by the |ETF.
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Furthernmore, no effort has been spent to verify the information
presented here that was supplied by IETF contributors. This is not

i ntended as, and nust not be construed to be, a catal og of available
i npl ementations or their features. Readers are advised to note that
other inplenentations nmay exi st.

According to [ RFC7942], "this will allow reviewers and worki ng groups
to assign due consideration to docunents that have the benefit of
runni ng code, which may serve as evidence of val uabl e experinmentation
and feedback that have nmamde the inplenmented protocols nore nature.

It is up to the individual working groups to use this information as
they see fit".

There is at | east one known inplenentation, the details of which are
as foll ows.

* (Organi zation: Huawei Technol ogi es Co., Ltd.

* Implenentation: https://github. com | ETF- Hackat hon/i etf113-project-
present ati ons/ bl ob/ mai n/i et f-hackat hon- adapti ve-subscri pti on. pdf

* Description: gRPC based adaptive telenetry to collect data from
Access Points (APs) in a canpus network

* Level of maturity: prototype.

* Coverage: The "ietf-adaptive-subscription" nmodule with the
eval uation criteria supporting a conparison of a linmted set of
targeted node instances to the threshold in the XPath fornat.

* Contact: maqi uf angl@uawei.com

* Test Scenario: The radio signals of an AP can cover only a limted
area, W-Fi roamng is what happens when a wireless client
di sconnects fromone AP because it receives weak signals (i.e.,
the Received Signal Strength Indicator (RSSI) |ower than the
threshol d) and connects to another as the client noves fromthe
coverage area of an AP to that of another AP. One objective of
telemetry in this scenario is to collect the RSSI values of a
specific client as it noves and detect real-time W-Fi roam ng
events. W also collect the bytes sent fromthe AP uplink so as
to detect the possible uplink congestion. Three data collection
ways are eval uated

- Periodic subscriptions with periods of 2 seconds for RSS
collection and 1 mnute for upbytes collection.

Wi, et al. Expi res 22 Novenber 2025 [ Page 23]



I nt

7

\M,

ernet-Draft Adaptive Subscription May 2025

- Periodic subscriptions with periods of 30 seconds for RSS
collection and 10 minutes for upbytes collection.

- Adaptive subscriptions:

o0 For the RSSI collection, if the RSSI value is greater than
or equal to -65 dB, switch to 30 seconds for publication
otherw se, switch to 2 seconds for publication; threshold
detection occurs every 2 seconds.

0 For the upbytes collection, if the upbytes value is greater
than or equal to 60000 bytes, switch to 1 mnute for
publication; otherwi se, switch to 10 minutes for
publication; threshold detection occurs every m nute.

* | nplenmentation experience: The results show adaptive telenetry can
greatly reduce the data volume but still ensure network events can

be captured at the same tinme. Wen the specific val ue does not
reach the threshold, a | ower frequency data publication can
greatly reduce the amount of collected data; when it does exceed
the threshold, the device detects the change and switches to a
hi gher frequency data publication so that sufficient data will not
be missed to diagnose network events. Adaptive subscription can
be served as a conpromn se between data nmanagenent resource cost
and data fidelity for network diagnosis. However, the selection
of threshold is crucial to adaptive subscription and should be
based on operational experience and adjusted as needed.

Security Considerations

This section is nodeled after the tenplate described in Section 3.7
of [I-D.ietf-netnod-rfc8407his].

The "ietf-adaptive-subscription” YANG nodul e defines a data nodel

that is designed to be accessed via YANG based nmanagenent protocols,
such as NETCONF [ RFC6241] and RESTCONF [ RFC8040]. These YANG based
managenment protocols (1) have to use a secure transport |ayer (e.qg.

SSH [ RFC4252], TLS [RFCB446], and QU C [ RFC9000]) and (2) have to use

mut ual aut henti cation

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/creatable/deletable (i.e., "config true", which is the
default). Al witable data nodes are likely to be reasonably
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sensitive or vulnerable in some network environnents. Wite
operations (e.g., edit-config) and del ete operations to these nodes
wi t hout proper protection or authentication can have a negative
effect on network operations. The follow ng subtrees and data nodes
have particular sensitivities/vulnerabilities:

* "periodic": By nodifying this list, an attacker might alter the
updates that are being sent in order to confuse a receiver,
wi t hhol d certain updates to be sent to the receiver, and/or
overwhel ma receiver. For exanple, an attacker m ght nodify the
period with which updates are reported and/or the XPath eval uation
expression, resulting in certain updates not being published or a
hi gh vol ume of updates being published to exhaust receiver
resour ces.

Thi s YANG nodul e uses groupings from ot her YANG nodul es that define
nodes that nmay be considered sensitive or vulnerable in network
environments. Refer to the Security Considerations of [RFC8641] for
informati on as to which nodes may be consi dered sensitive or

vul nerabl e in network environnents.
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Appendi x A. Use Cases

A.1l. Wreless Network Performance Monitoring
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Wreless signal strength is a critical factor in determning the
quality and reliability of a wireless network connection. 1In
practical scenarios, when the wireless signal strength drops bel ow a
specific threshold, the network may experience issues such as

i ncreased | atency, packet |oss, or even disconnections, which would
require nore frequent nonitoring of network and service perfornmance
metrics to detect anomalies in a tinely manner. Conversely, when the
Wi rel ess signal strength exceeds a specific threshold, indicating a
stabl e and strong connection, the data streamng rate can be reduced
to a reasonabl e value to hel p conserve network bandw dth and
conput ati onal resources

To optim ze the process, adaptive subscription can be enployed. Wen
the wireless signal strength falls below a configured threshold, the
subscri bed data can be streamed at a higher rate to capture
potentially inportant data and events that m ght indicate continuous
service degeneration or anonualies; while when the wireless signa
strength crosses a configured threshold, the subscribed data can be
streamed at a lower rate to maintain efficient resource utilization

Reduci ng I npact on High CPU Utilization

Conti nuous nonitoring of sonme netrics is essential for nmintaining
network and service health, however, this can place a significant
burden on the device’'s CPU utilization, especially when the device is
runni ng resource-intensive tasks and is overl oaded. When the CPU
utilization on the device exceeds a certain high-level value, it is
crucial to manage the network nonitoring process in a way that
mnimzes its inpact on overall system perfornmance.

In such cases, adaptive subscription can dynam cally adjust the
period interval with which to report stream ng update and hel p

bal ance monitoring needs with conputational demands. Wen the CPU
utilization on the device exceeds a certain high-level value, the
subscri ber can specify a longer period interval for some |ess
critical statistics to make room and save npbre resources.
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Conversely, Wen the CPU utilization falls bel ow a specified
threshold, indicating the device has sufficient idle resources, the
subscriber can revert to a shorter period interval for stream ng data
wi t hout exhausting the CPU resources at the sanme tine.

endi x B. Exanpl e YANG Modul e

This section presents an exampl e YANG nodul e so that Appendi x C can
gi ve exanpl es of how the YANG nodul e defined in Section 3.2 is used
to perform adaptive subscription. The exanple YANG nodul e used in
this section represents a W-Fi Network Diagnhostics data specified in
[CHI P] which can be used by a Node to assist a user or Adm nistrative
Node in di agnosi ng potential problens.

YANG tree diagram for the "exanpl e-w fi-network-diagnostic" nodul e:

nmodul e: exanpl e-w fi-network-di agnostic
+--r0 server

| +--ro bssid? yang: mac- addr ess
| +--ro security-type? enumer ati on
| +--ro wifi-version? enumer ati on
| +--ro channel - nun? int8

| +--ro rssi? nt 8

| +--ro beacon-Ilost-count? nt8

| +--ro beacon-rx-count? nt8

| +--ro packet-mnulticast-rx-count? nt 8

I

I

I

I

I

i
i
i
i
i
+--ro packet-multicast-tx-count? int8
i
i
i
i

+--r0 packet-unicast-rx-count? nt 8
+--ro0 packet-unicast-tx-count? nt 8
+--ro current-nax-rate? nt 8
+--ro0 overrun-count? nt 8
+--ro events
+--ro event* [name]
+--r0 nane string
+--ro di sconnection? enuner ati on
+--ro associ ation-failure? enuner ati on
+--ro connection-status? enuner ati on

"exanpl e-wi fi-network-di agnostic” YANG Mdul e

nmodul e exanpl e-wi fi-network-di agnostic {
yang- version 1;
nanespace "http://exanpl e.confyang/wi fi-network-di agnostic";
prefix wnd;

import ietf-yang-types {
prefi x yang;
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cont ai ner server {

config fal se;
description

"Configuration of the W-Fi Server logical entity.";
| eaf bssid {

type yang: nmac- addr ess;

description

"The MAC address of a wireless access point.";

}

| eaf security-type {
type enuneration {
enum unspeci fied {
val ue 0;
}

enum none {
val ue 1;
}

enum wep {
val ue 2;
}

enum wpa {
val ue 3;

enum wpa2 {
val ue 4;

enum wpa3 {
val ue 5;
}

}

description
"The type of W-Fi security used. A value of O
indicate that the interface is not currently
configured or operational.";

}

| eaf wfi-version {
type enuneration {
enum 80211a {
val ue O;

}
enum 80211b {
val ue 1;

}
enum 802119 {
val ue 2;

}
enum 80211n {
val ue 3;
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}
enum 80211ac {
val ue 4;

}
enum 8021l1lax {
val ue 5;
}
}
description

"The hi ghest 802.11 standard version usabl e
by the Node.";

| eaf channel - num {
type int8;
description
"The channel that W-Fi comunication is currently
operating on. A value of 0 indicates that the interface
is not currently configured or operational.";

| eaf rssi {
type int8;
description
"The RSSI of the Node’s W-Fi radio in dBm";
}

| eaf beacon-| ost-count {
type int8;
description
"The count of the nunber of m ssed beacons the
Node has detected.";

| eaf beacon-rx-count {
type int8;
description
"The count of the nunber of received beacons. The
total nunber of expected beacons that could have been
received during the interval since association matches

the sum of BeaconRxCount and BeaconLost Count. ";
}
| eaf packet-nulticast-rx-count {
type int8;
description
"The nunber of multicast packets received by
the Node.";

| eaf packet-nulticast-tx-count {
type int8;
description
"The nunmber of nulticast packets transmtted by
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t he Node.";
}
| eaf packet-uni cast-rx-count {
type int8;
description
"The nunber of multicast packets received by
t he Node.";

| eaf packet-uni cast-tx-count {
type int8;
description
"The nunmber of nulticast packets transmtted by
t he Node.";
}
| eaf current-max-rate {
type int8;
description
"The current maxi mum PHY rate of transfer of
data in bytes-per-second.";
}
| eaf overrun-count {
type int8;
description
"The nunber of packets dropped either at ingress or
egress, due to lack of buffer nenory to retain al
packets on the ethernet network interface. The
OverrunCount attribute is reset to O upon a
reboot of the Node.";

}
}

cont ai ner events {
config fal se;
description
"Configuration of W-FI Network Di agnostic events.";
list event {
key "nane";
description
"The list of event sources configured on the
server.";
| eaf nane {
type string;
description
"The uni que nane of an event source.";

| eaf di sconnection {
type enuneration {
enum de- aut henti cated {
val ue 1;
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}

enum di s-associ ation {
val ue 2;
}
}
description
"A Node's W-Fi connection has been disconnected as a
result of de-authenticated or dis-association and
indi cates the reason."”;
}
| eaf association-failure {
type enuneration {
enum unknown {
val ue 0;
}
enum associ ation-failed {
val ue 1;

enum aut hentication-failed {
val ue 2;
}
enum ssi d-not - found {
val ue 3;
}
}
description
"A Node has attenpted to connect, or reconnect, to
a W-Fi access point, but is unable to successfully
associ ate or authenticate, after exhausting all
internal retries of its supplicant.";
}
| eaf connection-status {
type enuneration {
enum connect ed {
val ue 1;
}
enum not connect ed {
val ue 2;
}
}
description
"A Node’'s connection status to a W-Fi network has
changed. Connected, in this context, means that
a Node acting as a W-Fi station is successfully
associated to a W-Fi Access Point.";
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}

Appendi x C. Adaptive Subscription and Notificati on Exanple

C 1.

The exanples within this docunent use the normative YANG nodul e
"ietf-adaptive-subscription" defined in Section 3.2 and the non-
normati ve exanpl e YANG nodul e "exanpl e-wi fi - net wor k- di agnosti c"
defined in Appendix B. 1.

Thi s section shows sone typical adaptive subscription and
notification message exchanges.

Confi gured Subscription Exanpl e

The client configures adaptive subscription policy paranmeters on the
server. The adaptive subscription configuration paraneters require
the server to support two update intervals (i.e., 5 seconds, 20
seconds) and report updates every 20 seconds if the RSSI value is
greater than or equal to -65 dB; If the RSSI value is | ess than -65
dB, switch to 5 seconds period value to report updates. The server
compares the rssi value with -65 dB every 2 seconds. Figure 1
specifies an exanple of configured subscription with the <edit-
config> operation.

<rpc xm ns="urn:ietf:parans: xm : ns: netconf: base: 1. 0" message-i d="101">
<edit-config>

\M,

<t ar get >
<runni ng/ >
</target>
<confi g>
<subscri ptions
xm ns="urn:ietf:paranms: xnm : ns:yang:ietf-subscribed-notifications"
xm ns:yp="urn:ietf:paranms: xm : ns:yang:ietf-yang-push">
<subscri ption>
<i d>1011</id>
<yp: dat astore
xm ns:ds="urn:ietf:paranms: xm :ns:yang:ietf-datastores">
ds: operationa
</ yp: dat ast or e>
<yp: dat astore-xpath-filter
xm ns: wnd="http://exanpl e. conf yang/ wi fi - net wor k- di agnostic">
/wnd: server
</ yp: datastore-xpath-filter>
<as: adapti ve-periodic
xm ns:as="urn:ietf:params: xm : ns:yang:ietf-adaptive-subscription">
<as: peri odi c>
<as: nanme>adapti ve- peri od- 1</ as: nane>
<as: eval - expressi on>
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/wnd: server/wnd: rssi & t;-65
</ as: eval - expr essi on>
<as: eval -i nterval >200</ as: eval -i nterval >
<as: peri 0d>500</ as: peri od>
<as:anchor-ti me>2025- 04- 11T08: 00: 00Z</ as: anchor-ti me>
</ as: peri odi c>
<as: peri odi c>
<as: name>adapti ve- peri od- 2</ as: nane>
<as: eval - expressi on>
/wnd: server/wnd: r ssi &gt ; =- 65
</ as: eval - expr essi on>
<as: eval -i nterval >200</ as: eval -i nterval >
<as: peri 0d>2000</ as: peri od>
<as: anchor-ti ne>2025-04- 11T08: 00: 00Z</ as: anchor -ti me>
</ as: peri odi c>
</ as: adapti ve-peri odi c>
<recei vers>
<recei ver>
<name>host . exanpl e. conx/ name>
</receiver>
</receivers>
</ subscri ption>
</ subscri ptions>

</ config>
</ edit-config>
</rpc>

Figure 1: An Exanpl e of Configured Subscription
C. 2. Dynam c Subscription Exanple

Al ternatively, the subscriber may send an "establish-subscription”

RPC with the paraneters listed in Section 2.1 to request the creation
of an adaptive subscription. The adaptive subscription configuration

paraneters require the server to report updates every 5 seconds if

the RSSI value is less than -65 dB; If the RSSI value is greater than

or equal to -65 dB, switch to 20 seconds period value. The server
compares the RSSI value with -65 dB every 2 seconds. Figure 2
specifies an exanple of the "establish-subscription” RPC request.
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<net conf:rpc message-i d="101"
xm ns: netconf="urn:ietf:parans: xnm : ns: net conf : base: 1. 0" >
<est abl i sh-subscri pti on
xm ns="urn:ietf:parans: xm :ns:yang:ietf-subscribed-notifications"
xm ns:yp="urn:ietf:parans: xm :ns:yang:ietf-yang-push">
<yp: dat astore
xm ns:ds="urn:ietf:paranms: xm :ns:yang:ietf-datastores">
ds: operationa
</ yp: dat ast or e>
<yp: dat astore-xpath-filter
xm ns: wnd="http://exanpl e. conf yang/ wi fi - net wor k- di agnostic">
/wnd: server
</ yp: datastore-xpath-filter>
<as: adapti ve-periodic
xm ns:as="urn:ietf:params: xm : ns:yang:ietf-adaptive-subscription">
<as: peri odi c>
<as: nanme>adapti ve- peri od- 1</ as: nane>
<as: eval - expressi on>
/wnd: server/wnd: rssi & t;-65
</ as: eval - expr essi on>
<as: eval -i nterval >200</ as: eval -i nterval >
<as: peri 0d>500</ as: peri od>
<as:anchor-ti me>2025- 04- 11T08: 00: 00Z</ as: anchor-ti me>
</ as: peri odi c>
<as: peri odi c>
<as: name>adapti ve- peri od- 2</ as: nane>
<as: eval - expressi on>
/wnd: server/wnd: r ssi &gt ; =- 65
</ as: eval - expr essi on>
<as:eval -interval >200</ as: eval -i nterval >
<as: peri 0d>2000</ as: peri od>
<as: anchor-ti me>2025-04-11T08: 00: 00Z</ as: anchor-ti me>
</ as: peri odi c>
</ as: adapti ve- peri odi c>
</ establ i sh-subscripti on>
</ netconf:rpc>

Figure 2: An Exanpl e of Dynam c Subscription
"xpat h- eval uati on-unsupported" error response exanpl e
If the subscriber has authorization to establish the subscription
with a server, but the server had not been able to fully satisfy the

request fromthe subscriber, the server should send an RPC error
response.

et al. Expi res 22 Novenber 2025 [ Page 36]



I nternet-Draft Adaptive Subscription May 2025

C 4.

\M,

For instance, if the XPATH 1.0 syntax against the targeted data node
defined in "eval -expression” is not supported by the server’ s

i npl ementation, the server returns a reply indicating a failure.
Figure 3 illustrates an exanple of RPC error response with this.

<?xm version="1.0" encodi ng="utf-8"?>
<rpc-reply nmessage-i d="101"
xm ns="urn:ietf:parans: xm : ns: net conf: base: 1. 0" >
<rpc-error>
<error-type>application</error-type>
<error-tag>invalid-val ue</error-tag>
<error-severity>error</error-severity>
<error-app-tag>
i etf-adaptive-subscription: xpat h-eval uati on-unsupported
</ error-app-tag>
<error-path
xm ns: wnd="http://exanpl e. conf yang/ wi fi - net wor k- di agnostic">
/wnd: server/wnd: r ssi
</ error-path>
</rpc-error>
</rpc-reply>

Figure 3: An Exanpl e of RPC Error Response

Si nce adaptive subscription allows a server to be configured with
multiple different period intervals and correspondi ng XPath
evaluation criteria to trigger update interval switch in the server
it may be possible for the server to return nultiple <rpc-error>

el ements wi th "xpat h-eval uati on-unsupported" failure specified by
different error paths. The subscriber can use this information in
future attenpts to establish a subscription

"adapti ve-period-update” notification exanmple

Suppose initially the RSSI value is bel ow -65dB, the server pushes
updates every 5 seconds starting at 2025-04-11T08: 00: 00Z and
continui ng through 2025-04-11T08: 02: 05Z. The server evaluates the
RSSI val ue against -65 dB every 2 seconds and from
2025-04-11T08: 02: 06Z it detects that the RSSI val ue exceeds -65 dB
continuously. As the "anchor-tine" is set to 2025-04-11T08: 00: 00Z
for adaptive-period-2, which neans updates can only be sent at the
top of every 00, 20, 40 second, the server sends the next update
record at 2025-04-11T08: 02: 20Z and adj ust the update interval to 20
seconds. Before this, the server generates and sends an "adaptive-
peri od-update” notification to informreceivers of the new period
interval value. An exanple of "adaptive-period-update" notification
is indicated in Figure 4.
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<notification
xm ns="urn:ietf:paranms: xm :ns:netconf:notification:1. 0"
xm ns:yp="urn:ietf:paranms: xm : ns:yang:ietf-yang-push">
<event Ti me>2025-04- 11T08: 02: 19. 33Z</ event Ti ne>
<adapti ve- peri od- updat e
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-adaptive-subscription">
<i d>1011</id>
<peri 0d>2000</ peri od>
<peri od-updat e-ti ne>2025- 04- 11T08: 02: 20Z</ peri od- updat e-ti me>
<satisfied-criteria-data>
<pat h>/ wnd: server/wnd: r ssi </ pat h>
<val ue>- 40</ val ue>
</satisfied-criteria-data>
<yp: dat astore
xm ns: ds="urn:ietf:paranms: xnm : ns:yang:i etf-datastores">
ds: operationa
</ yp: dat ast or e>
<yp: dat astore-xpath-filter
xm ns: wnd="http://exanpl e. com yang/ wi fi - net wor k- di agnostic">
/wnd: server
</ yp: datastore-xpath-filter>
</ adapti ve- peri od- updat e>
</notification>

Figure 4: An Exanpl e of "adaptive-period-update” Notification
Aut hors’ Addresses

Qn W

Huawei

101 Software Avenue, Yuhua District
Nanj i ng

Ji angsu, 210012

Chi na

Email: bill.w@uawei.com

Peng Liu

Chi na Mobile

32 Xuanwunen West St, Xicheng District
Bei jing

Emai | : |iupengyj y@hi nanpbil e. com
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Q ufang Ma

Huawei

101 Software Avenue, Yuhua District
Nanj i ng

Ji angsu, 210012

Chi na

Emai | : magi uf angl@uawei . com

Wei Wang

Chi na Tel ecom

32 Xuanwunen West St, Xicheng District
Beijing

Emai | : wangw36@hi nat el ecom cn

Zhi xi ong N u

M crosoft
Emai | :  Zhi xi ong. Nl u@n crosoft.com
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