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Abst ract

Thi s docunent defines a YANG data nodel to report an | SAC Utilization
Score (US) in Integrated Sensing and Communi cation (1 SAC) systens.
The US is an abstract, nornalized score (0..100) that summarizes the
relative resource cost of executing a sensing operation on a device.

The nodel supports a mandatory overall US and optional explanatory
component inpact scores (conpute, nmenory, energy, storage, |atency).
The nodel al so supports optional netadata (e.g., tinestanp,
aggregation wi ndow, and scoring nethod identification) describing how
a reported score was derived.

This revision aligns term nol ogy and | eaf names to reduce ambiguity
bet ween normalized inpact scores and raw resource telenetry, renoves
per - neasurenent -rel ated objects to keep the nodel focused on an
overal |l score, and specifies a conpani on augnentation nodule (Path 1)
that attaches I SAC utilization telemetry to a GREEN Energy Object (as
defined by the GREEN Power and Energy YANG Mbdule) for correlation
with power/energy telemetry.

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents 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 3 Septenber 2026.
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1. Introduction

I ntegrated Sensing and Comuni cation (I SAC) introduces a paradi gm
wher e network nodes perform both communi cati on and sensing tasks.
Several use cases and their requirenents for | SAC have been defined
in 3GPP (e.g., TR 22.837) and ETSI (e.g., GR 1SC001) and it is one of
the use cases defined for GREEN WG preparations
[1-D.ietf-green-use-cases].
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I SAC i nvol ves col l ection of sensing data including RF (radar-1ike)
sensi ng and non RF sensing. The collection of sensing data for
different use cases can consune different anpunts of system resources
such as conpute, nmenory, energy, storage, and can al so constrain

| at ency.

To enabl e energy-aware orchestration, it is useful to report an
abstract utilization score that sumari zes the resource imnpact of
executing an | SAC sensing task

Thi s docunent defines an I SAC Utilization Score (US): an

i npl ement ati on-defined, normalized value in the range 0..100 where
hi gher nmeans "nore costly" in the given depl oynent.

The nodel all ows | SAC-enabl ed devices to report:

* a mandatory overall US

* optional explanatory conponent inpact scores (compute, nenory,
energy, storage, latency); and

* optional netadata describing how the score was derived.
2. Mbdel Scope

The nodel is intended for systens that support |SAC and want to
participate in energy-aware operations.

The nodel is telenetry-only, nmeaning all data nodes defined here are

operational state. Standard YANG tel enetry mechani sns (polling and/

or subscriptions such as YANG Push) can be used to collect the data.
3. Integration with GREEN Power and Energy (Informative)

The GREEN Working Group is defining a base YANG nodul e for Power and

Energy nonitoring and control of Energy Objects

[1-D. bcnj-green-power-and-energy-yang]. Wen | SAC sensing operations

run on the same physical conmponent(s) that are represented as Energy

hjects, it is beneficial to be able to correl ate:

* energy and power telenetry; and

* |SAC utilization telenetry (scores and breakdown)

for the same scope.

Thi s docunent describes two integration paths.
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* Path 1 is inplemented in this revision via a conpani on
augnment ati on nodul e that binds | SAC utilization to an existing
Energy Object.

* Path 2 is described as a consideration for future revisions and
may require extensions to the GREEN base nodel .

Path 1: Augment Energy Objects (This Revision)

Path 1 introduces an augnmentation nodule ietf-isac-utilization-power-
and- ener gy.

It augments the Energy Object list entry (energy-entry) defined in
the GREEN Power and Energy YANG nodule with an isac-utilization
contai ner that reuses the subtree defined by ietf-isac-utilization.

This path all ows:
* Mninmal disruption: it does not change the GREEN base nodel.

* Correlation by construction: the I SAC utilization score is
attached to the sane energy-entry instance that exposes power/
energy netrics.

* Conpatibility with standal one depl oynents that do not use the
GREEN base nodel s.

I nterpretation gui dance:

* I nplenmentations SHOULD publish the I SAC Uilization Score (US) on
a single Energy hject that best represents the | SAC execution
scope (e.dg., chassis/ device, baseband unit, or dedicated
accel erator).

* |f the sensing pipeline spans multiple Energy hjects, one Energy
oj ect SHOULD be designated as the primary anchor for the
consolidated US (typically where scheduling or adm ssion-control
deci si ons are nade).

* Additional scope-specific US val ues MAY be reported on other
Energy Objects only when they represent materially different
execution scopes.

Thi s gui dance is operational in nature and does not inpose schemna-
| evel constraints.
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3.2. Considerations for Path 2: Software/ Service Scopes

I'n many depl oyments, sensing functions are inplenmented as software
conponents runni ng on shared hardware. Operators may therefore want
to reason about utilization and energy at a software/service scope,
not only at a hardware conponent scope.

The current GREEN Power and Energy YANG nodul e associ ates each
energy-entry primarily with a physical component (e.g., via a
har dwar e conponent reference). Path 1 works well when the | SAC
execution scope maps cleanly to such a physical conponent.

A future "Path 2" could be enabled if the GREEN base nodel (or a
compani on nodul e) adds a way to represent software/service/workl oad
scopes and link themto the underlying hardware scope(s). This draft
does not require such support and does not define it.

4. YANG Trees

The followi ng tree diagrans sunmarize the YANG nodules in this
docunent .

4.1. ietf-isac-utilization

nmodul e: ietf-isac-utilization

+--ro isac-utilization
+--ro overall-utilization-score score-0-100
+--ro tinestanp? yang: dat e-and-ti ne
+--r0 aggregation-w ndow? duration-nmlliseconds
+--r0 conponent-scores? (i f-feature conponent-breakdown)
| +--ro conpute-inpact-score? score-0-100
| +--ro menory-inpact-score? score-0-100
| +--ro energy-consunption-inpact-score? score-0-100
| +--ro storage-inpact-score? scor e-0-100
| +--ro latency-inpact-score? score-0-100
+--ro netadata?
+--ro0 score-nethod? i dentityref
+--ro score-net hod-versi on? string
+--r0 score-provenance? enuner ati on
+--ro sanpl e-count? ui nt 32
+--ro confidence-|evel ? score-0-100
4.2. ietf-isac-utilization-power-and-energy
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modul e: ietf-isac-utilization-power-and-energy
augnment /eo: energy-objects/eo: energy-entry:
+--ro isac-utilization
(uses ietf-isac-utilization:isac-utilization-body)

5. YANG Mbodul es
5.1. ietf-isac-utilization
nmodul e ietf-isac-utilization {

yang-version 1.1;

namespace "urn:ietf:paranms: xm:ns:yang:ietf-isac-utilization";

prefix isac-util;

import ietf-yang-types {

prefi x yang;

reference "RFC 6991: Conmon YANG Data Types";
}
organi zation "InterDigital Europe";
cont act

"Muhammad Awai s Jadoon <nmuhammad. awai sj adoon@nterdigital . conp
Sebasti an Robitzsch <sebastian.robitzsch@nterdigital.com";

description
"Reports normalized utilization *scores* for Integrated Sensing and
Conmruni cation (1 SAC) systens.

This nodule intentionally reports *scores* (nornalized 0..100) rather
than raw nmeasurenents (e.g., Watts, Joules, CPU cycles). The goal is to
provi de a conpact, inplenentation-defined indicator that higher-I|ayer
controll ers can conpare across sensing configurations.

Ter mi nol ogy:
* | SAC Utilization Score (US): a normalized value in the range 0..100
where hi gher neans 'nore costly’ to execute in the given depl oynment.
* Component inpact scores (optional): normalized components that explain
whi ch resource dinmension(s) contribute to the US

The nodel supports:
* a mandatory overall US
* optional conponent inpact scores (compute, nenory, energy, storage,
| at ency); and
* optional netadata describing how the score was derived.

Not es:
* This nmodel does not prescribe how scores are conput ed.
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* Component inpact scores are explanatory, and are not neant to repl ace
dedi cated telenetry nodel s for compute, nenory, storage, etc.

Thi s nodul e al so defines reusabl e groupings so that other nodul es can
augnment existing YANG nodels (e.g., GREEN base nodels) with | SAC
utilization telenmetry without duplicating the subtree definition.";

revisi on 2026-02-23 {

description
"Draft -03 update (corrected):
* Align all score leaves to a single nornalized score type (0..100).
* Add optional netadata to interpret the score.
* Renpve per-neasurenment related objects to keep the nodel focused on

an overall utilization score.”;
reference "draft-jadoon-green-isac-utilization";

}

revision 2025-10-17 {
description
"Initial revision (draft-jadoon-green-isac-utilization-02).";
reference "draft-jadoon-green-isac-utilization";

}

feature conponent - breakdown {
description
"Expose optional conponent imnpact scores (compute, nenory, energy,
storage, latency) that contribute to the overall 1SAC Uilization
Score (US).";
}

typedef score-0-100 {
type uint8 {
range "0..100";
}
description
"A nornalized score in the range 0..100.";
}

typedef duration-mlliseconds {
type ui nt 64;
units "mlliseconds";
description
"Atime duration expressed in nilliseconds.";
}

identity us-score-nethod {
description
"Base identity for ISAC Utilization Score (US) conputation methods
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Derived identities can be defined by vendors, operators, or other
standards to identify the specific scoring nethod/profile used.";

}

i dentity us-score-nethod-inplenentation-specific {
base us-score-nethod,;
description
"A generic derived identity indicating that the US conputation
met hod is inplenentation-specific and not further identified.";

}

identity us-score-method-vendor-defined {
base us-score-nethod,;
description
"A derived identity indicating that the US conputation nethod
i s vendor-defined.";

}

identity us-score-nethod-operator-policy {
base us-score-net hod;
description
"A derived identity indicating that the US conputation nethod
foll ows an operator-defined policy/profile.";
}
grouping utilization-conmponent-scores {
description
"Optional conponent inpact scores contributing to an | SAC Utilization
Score (US)

Each leaf is a nornalized (0..100) inpact score for a resource
di nension. Inplenmentations MAY onit this entire container by not
advertising the 'conponent-breakdown’ feature.";

| eaf conpute-inpact-score {
type score-0-100;
description
"Normal i zed conpute inpact component (0..100).";
}

| eaf menory-inpact-score {
type score-0-100;
description
"Nornmal i zed nenory inpact conponent (0..100).";
}

| eaf energy-consunption-inpact-score {
type score-0-100;
description
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"Nornmal i zed energy inpact conponent (0..2100).

This is NOT energy consunption (e.g., Joules); it is an explanatory
score conponent.";

}

| eaf storage-inpact-score {
type score-0-100;
description
"Nornal i zed storage inpact conponent (0..100).";
}

| eaf | atency-inpact-score {
type score-0-100;
description
"Nornalized | atency inpact conponent (0..100).";
}

}

grouping utilization-metadata {
description
"Optional netadata describing how a score was derived and how to
interpret it.

The netadata is intended to support correlation and conparability
across i npl enentati ons and depl oynents.";

| eaf score-nethod {
type identityref {
base us-score-nethod;
}

description
"ldentifier for the scoring method/profile used to conpute the US
If not reported, or if an unknown derived identity is reported, the
recei ver SHOULD treat the score-nethod value as an opaque identifier.";

}

| eaf score-nethod-version {
type string;
description
"Version of the scoring nethod/profile (e.g., semantic version).";
}

| eaf score-provenance {
type enuneration {
enum neasured {
description
"Score derived fromdirectly observed resource usage (neasured).";
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}

enum estimated {
description
"Score derived fromestimtion or nodeling (estinmated).";
}

enum aggregat ed {
description
"Score derived from aggregati on of other scores/telemetry.”;
}
}

description
"I'ndi cates the origin of the score conmputation.";
}

| eaf sanpl e-count {
type uint32;
description
"Nurmber of sanpl es/ observations used to conpute the score over the
aggregation wi ndow (i f known).";

| eaf confidence-level {
type score-0-100;
units "9%;
description
"Confidence in the reported score (0..100).

A value of 100 indicates high confidence that the score reflects the
current sensing workl oad under the specified aggregati on wi ndow. ";
}
}

groupi ng isac-utilization-body {
description
"Reusabl e | SAC utilization reporting structure.";

| eaf overall-utilization-score {
type score-0-100;
mandat ory true;
description
"Overall ISAC Utilization Score (US) for the reporting scope (0..100).";
}

| eaf tinestanp {
type yang: date-and-ti ne;
description
"End time of the aggregation.";
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| eaf aggregati on-w ndow {
type duration-nilliseconds;
description
"Length of wi ndow ending at tinestanp.
For exanpl e, 60000 represents 60 seconds.";

}

cont ai ner conponent -scores {
i f-feature component - br eakdown;
description
"Optional conponent inpact score breakdown.";
uses utilization-conmponent-scores;

}

cont ai ner metadata {
description
"Optional netadata describing how the score was derived.";
uses utilization-netadata;
}
}

container isac-utilization {
config fal se;
description
"I'SAC utilization reporting at device/ node scope.";
uses isac-utilization-body;
}
}

5.2. ietf-isac-utilization-power-and-energy (Path 1)

modul e ietf-isac-utilization-power-and-energy {
yang-version 1.1;
nanespace "urn:ietf:parans:xm :ns:yang:ietf-isac-utilization-power-and-energy";
prefix isac-pe;

inmport ietf-isac-utilization {
prefix isac-util;
reference "draft-jadoon-green-isac-utilization";

}
i mport ietf-power-and-energy {
prefix eo;
ref erence
"draft-bcnj-green-power-and-energy-yang: Power and Energy YANG Mbdul e";
}

organi zation "InterDigital Europe";
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cont act
"Muhamad Awai s Jadoon <muhamrad. awai sj adoon@nterdigital . cone
Sebasti an Robitzsch <sebastian.robitzsch@nterdigital.conp”;

description
"Path 1 integration nodul e between | SAC utilization reporting and the
GREEN Power/ Ener gy base nodel .

Thi s nodul e augnments the ’'energy-entry’ list (an Energy Object) defined in
i etf-power-and-energy with an | SAC-specific utilization container. This
enabl es correl ati on between:

* power/energy telenetry fromietf-power-and-energy; and

* |SAC utilization telemetry (overall score and optional breakdown)
for the same physical scope.

I nterpretation gui dance

* The ISAC utilization values are normalized scores (0..100) and MAY
i ncl ude non-energy expl anatory conponents (compute, nenory, storage,
| atency) to explain why a sensing configuration consumes energy or
constrai ns energy-saving policies.

* To avoid double counting, inplenmentations SHOULD report this container
on the Energy Object that represents the | SAC execution scope (e.g., the
chassi s/ devi ce, baseband unit, or a dedicated accelerator), rather than
repeating the same score verbatimon nultiple Energy Objects.

The ’'isac-utilization container is optional per energy-entry and can be
omtted for Energy Objects where |ISAC utilization is not applicable.”;

revisi on 2026-02-23 {
description
"Draft -03 update (corrected): align with ietf-isac-utilization changes.";
reference "draft-jadoon-green-isac-utilization";

}

augnment "/ eo: energy-objects/eo: energy-entry" {
description
"Attach | SAC utilization reporting to a GREEN Energy Cbject.";

contai ner isac-utilization {
config fal se;
description

"I SAC utilization reporting attributed to this energy-entry.";

uses isac-util:isac-utilization-body;

}

}
}
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6. JSON Encodi ng Exanpl es

6.1. Standal one reporting using ietf-isac-utilization

"ietf-isac-utilization:isac-utilization": {
"overal |l -utilization-score": 53,
"timestanmp": "2026-02-23T09: 00: 002",
"aggregati on-w ndow': 60000,

"conponent -scores": {
"conput e-i npact -score": 40,
"menory-inpact-score": 10,

"ener gy- consunption-i npact -score": 60,
"storage-impact-score": 5,
"l atency-i mpact-score": 20

1
"metadata": {
"score-nmethod": "ietf-isac-utilization:us-score-nethod-inplenentation-specific",
"scor e-met hod-version": "1.0.0",
"score-provenance": "measured",
"sanpl e-count": 120,
"confidence-level": 90
}

}
}

6.2. Reporting correlated to an Energy bject (Path 1)
The followi ng exanple illustrates a controller reading an energy-

entry fromietf-power-and-energy where the energy-entry is augnented
by this draft with isac-utilization:
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{
"i etf-power-and-energy: energy-objects": {
"energy-entry": |

"object-id": "bb-unit-0",

"sour ce-conponent-id": "BasebandUnitOQ",

"power": {
"inst ant aneous- power": 16250,
"unit-multiplier”: "multiplier-mlli"

},

"energy": {
"total -energy-consumed": 42586,

"unit-nmultiplier": "nultiplier-mlIli"

}

"ietf-isac-utilization-power-and-energy:isac-utilization": {
"overall-utilization-score": 53,
"timestanmp": "2026-02-23T09: 00: 00Z",
"aggregati on-wi ndow': 60000,
"met adata": {

"score-provenance": "aggregated"

}

}

}
]
}
}

7. Security Considerations

The utilization score and its breakdown can reveal operationa
details about sensing activity, device capabilities, and workl oad

patterns. |Inplenmentations MJST apply appropriate access contro
(e.g., via NACM to prevent unauthorized access to operationa
telenetry
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