GREEN WG CJ. Bernardos

I nternet-Draft UC3M
I nt ended status: Standards Track M Awai s Jadoon
Expires: 31 August 2025 A. Mourad

InterDigital

27 February 2025

I ntegrated Sensing and Comuni cations (|1 SAC) use case for GREEN
dr aft - ber nar dos- green-i sac- uc- 00

Abst ract

I ntegrated Sensing and Comuni cations (I SAC) represents a paradi gm
shift in wreless networks, where sensing and conmuni cation functions
are jointly designed and optim zed. By |everaging the sane spectral
and hardware resources, |SAC enabl es advanced capabilities such as
envi ronment perception, object tracking, and situational awareness,
while maintaining efficient and reliable data transmi ssion. This
integration holds great potential for applications in areas such as
aut ononous systens, smart cities, and industrial automation, where
preci se sensing and | ow | atency conmuni cation are critical.

Thi s docunent presents a use case related to I SAC, aimng to
facilitate di scussions within the GREEN Wrking G oup on the
potential benefits, challenges, and requirenents. The use case
follows a structured tenplate that we propose for all GREEN use
cases, ensuring consistency and conparability across different
scenari os.

Status of This Meno

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

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 nmay 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 31 August 2025.
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Copyri ght Notice

Copyright (c) 2025 | 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 License 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

I ntegrated Sensing and Comuni cations (1 SAC) is energing as a key
enabl er for next-generation wireless networks, integrating sensing
and conmmuni cation functionalities within a unified system By

| everagi ng the sane spectral, hardware, and conputational resources,

I SAC enhances network efficiency while enabling new capabilities such
as high-resolution environnment perception, object detection, and
situational awareness. This paradigmshift is particularly relevant
for applications requiring both reliable connectivity and precise
sensi ng, such as autonompus vehicles, industrial automation, and
smart city deploynents. Gven its strategic inportance, |SAC has

gai ned significant traction in standardi zation efforts. The ETS

I ndustry Specification Goup (I1SG on | SAC has been established to
expl ore technical requirenments and use cases, while 3GPP has
initiated discussions on | SAC-related features within its ongoi ng
research on future 6G systems. Furthermore, research initiatives
within the | EEE and | ETF are investigating how | SAC can be integrated
into network architectures, spectrum nmanagenent, and protocol design
making it a critical area of developnent in the evolution of wreless
net wor ks.
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Thi s docunent presents a use case related to ISAC, aimng to
facilitate discussions within the GREEN Wrking G oup on the
potential benefits, challenges, and requirenents. The use case
follows a structured tenplate that we propose for all CGREEN use cases
[1-D. stephan-green-use-cases], ensuring consistency and conparability
across different scenarios.

Energy- Aware Smart City Traffic Managenent
1. Use case description

Thi s use case involves deploying | SAC systens in a smart city to

nmoni tor and optimnize vehicles’ traffic flows while mnim zing energy
consunption of the nobile network. The systemintegrates sensing
technol ogi es, such as radar and LIDAR, with communicati on networks to
detect vehicle density, nonitor road conditions, and comunicate with
aut ononous vehicles or traffic lights. By using | SAC, the system

m nim zes redundant infrastructure (e.g., separate sensors and
communi cati on equi pnent), thus reducing the overall carbon and energy
footprint.

2. GREEN Specifics

Energy Consunption Mnitoring: Each | SAC conmponent (e.g., roadside
units, integrated sensors, and conmunication transceivers) is capable
of reporting its energy consunption in real time to the centralized
or distributed energy nanagenment system

Reconfiguration for Energy Efficiency: The systemcan dynamically
switch between high-resolution sensing nodes (e.g., during peak
hours) and | ow power nodes (e.g., during low traffic periods). The
network can reconfigure traffic comrunication paths to prioritize
routes or nodes that consume | ess power, |everaging energy-efficient
conmuni cati on protocols.

Integration of Local and d obal Energy Goals: The system can operate
both locally (e.g., turning off specific roadside units in | ow
traffic areas) and globally (e.g., modifying traffic patterns across
the city) to achieve defined energy consunption goals.
3. Requirenents for CGREEN

1. Measurenment Ganularity:

* Ability to neasure energy consunption per |SAC component
(e.g., roadside unit, sensor, transceiver).
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*

G anul ar reporting per conmunication |link or sensing node
(e.g., high-power radar node vs. | ow power node).

2. Power Control Mechani sns:

*

Ability to switch conponents on/off or place themin sleep/
st andby node when not in use.

Support for dynam c adjustment of sensing resolution or
conmmuni cati on bandwi dth to bal ance energy savi ngs and system
per f or mance.

3. Reconfiguration and Adaptability:

*

Support for hardware reconfiguration (e.g., adaptive sensing
nodes, transceiver settings) to optimze energy use.

Mechani sns to steer traffic or adjust network routing based on
gl obal or | ocal energy-saving objectives.

4. d obal Coordination

*

Capabi lities for cross-donmain coordinati on to enable gl oba
optinmization (e.g., city-wide traffic rerouting or dynanic
resource allocation across different regions).

Ability to aggregate and anal yze energy consunption data from
all 1 SAC conponents to inform high-level decision-nmaking.

5. Energy-Aware Standards and Protocol s:

*

Conmruni cati on protocols that mnimze power usage while
mai ntaining reliability.

Interoperability standards for energy-aware reconfiguration
across het erogeneous | SAC conponents and systens.

3. | ANA Consi der ati ons

N A

4. Security Considerations

TBD.
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