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1 Excellence  

#@REL-EVA-RE@# 

The integration of sensing and communications (ISAC) is widely seen as one of the main and disruptive features of 
the next generation of wireless communication systems [FCM22]. ISAC indeed allows the envisioned 6G network 

to not only communicate, but also to sense the environment, localise and track users as well as passive devices and 

objects within the wireless propagation environment, which in turn can be used for mobilising sensing-aided 

applications and/or improving communication functions. All those functionalities are expected to be offered by the 
same 6G network infrastructure.  

 

The 6G-DISAC project will bring the ISAC vision into reality, going well beyond the usual restrictive standalone 
or localised scenarios, by adopting a holistic perspective, with large numbers of connected users and/or passive 

objects to be tracked, and relying on a widely distributed intelligent infrastructure compatible with both real-

world integration constraints and the flexibility requirements of future wireless networks.  

1.1 Objectives and ambition  

#@PRJ-OBJ-PO@# 

1.1.1 Motivation 

Driven by increasing demands in terms of data rates and latencies, wireless systems have entered new frequency 

bands with more available spectrum. As such bands are commonly found at higher carrier frequencies, increased path 
loss much be overcome by larger antenna apertures to support reasonable coverage. These concepts have brought the 

world the 5G concepts of millimetre wave (mmWave) and massive multiple input, multiple output (MIMO). As we 

enter the 6G era, it has become obvious that these same technological advances that lead to higher rates are also 
enablers for high-resolution sensing [CSS22]: larger bandwidths bring distance resolution, larger carrier frequencies 

make the channel more geometric and interpretable, while larger array apertures naturally bring increased angular 

resolution (enabling holographic MIMO applications [GVJ23]). This triad of delay resolution, geometric channels, 
and angle resolution has been harnessed for several decades in radar systems, where advanced 4D radars can create 

4D images (3 spatial dimensions and radial velocity) of the environment, with performance matching that of lidars, 

while also providing velocity/Doppler information, and (in contrast to lidar) operating in all weather and lighting 

conditions, with much lower cost. However, this performance comes at the expense of extreme data processing 
demands, as a typical 4D radar needs to process Gb/s of data to form 4D images [HY19].  

 
Figure 1: Integrated sensing and communication - the conventional view with focus on monostatic sensing of 

a target and positioning of connected users. 

These concepts are now being introduced towards 6G networks in the form of ISAC, which has become one of the 

most important innovation trends in 6G research [FCM22] and presents a paradigm shift in the design and 
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Figure 2: 6G-DISAC vision: Distributed integrated communication and sensing. 

 

 

6G-DISAC sets the following qualitative targets: #§PRJ-OBJ-PO§# 

Targets 6G-DISAC Approach 

Cm-level localisation 

accuracy 

Both connected UEs and passive objects/targets will be localised and tracked with 

high accuracy, allowing, for instance, efficient hand-over between BSs and/or the 

reliable prediction of radio obstructions (in time/space). 

Multi-band operation 6G-DISAC will support frequency bands from 3 GHz until 30 GHz, including 

frequency range 1 (FR1) and FR2, providing both high accuracy and extended 

coverage by transparently fusing several bands. 

ISAC techniques The core of 6G-DISAC is ISAC, supporting not only new sensing / localisation 

applications, but also improving communications itself by using the acquired 

sensing / localisation information.  

Cell-free networking, 

massive MIMO or large 

intelligent surfaces 

Large apertures for sensing will be enabled using various XL-MIMO technologies, 

including multi-functional RISs (purely reflecting, simultaneously reflecting and 

sensing, simultaneously reflecting and refracting, etc.).  

Capability to drastically 

reduce energy 

consumption and to 

control EMF exposure 

levels 

By distributing the ISAC functionality, a high degree of electromagnetic-field 
(EMF) control is possible, in combination with extremely low power consumptions 

due to reduced distances between UEs/targets and BSs. The -optional- use of RISs 

shall also concur to lower both the EMF exposure and the number of required 

power-greedy BSs, access points, and/or conventional relays. 
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3 cornerstones
• The distributed architecture
• The semantic / goal-oriented framework
• The high-resolution signal processing
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DISAC ARCHITECTURE 

• Intelligent distributed processing

• Seamlessly integrate heterogenous 
sensing nodes with different 
capabilities

• Support for Large MIMO and RIS 
Sensing

• Semantic layer to facilitate sensing 
aided communication and 
communication aided sensing

LDP: Local Data Processing
SRN: Sensing Receive Node
RIS: Reconfigurable Intelligent Surfaces



Use case 1: DISAC for smart factory shop floors  

Goal:
• Real-time, collective building of a map of the environment 

while AGVs are driving.
• Efficient task allocation and decision making supported by 

dynamic object sensing.
• Demonstrating the algorithms developed in the project
• Implementation of Radio-SLAM for AGVs.

Story:
• An Automated Guided Vehicle (AGV) is driving on the 

shop floor.
• The AGV is sensing the environment while in motion.
• A dynamic mapping of this environment is required for 

the safe and optimal operation of the smart factory.

DISAC over ISAC:
• Using DISAC and the on-board sensors of the AGVs, the 

mapping of the environment is more efficient and more 
robust to dynamic changes.

• Leveraging the distributed feature of the system, 
obstructions are avoided by complementary fields of view.
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Story:
• VRUs (Vulnerable Road Users) and vehicles are sharing an 

urban intersection.
• The intersection can be observed by traffic cameras, 

infrastructure, vehicle sensors of the involved vehicles, or 
by other vehicles (collective perception).

• Currently, the communication infrastructure is not 
involved.

Use Case 2: VRU protection at a smart intersection 
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Goal:
• Utilize DISAC to detect and localize VRUs at an intersection 

through communication signals.
• Combine the information from communication-based 

sensing with other sensing modalities.

DISAC over ISAC:
• DISAC goes beyond ISAC by allowing a heterogeneous 

approach involving different sensing methods at different 
geographical locations. 



Challenges and Safety Considerations:
• Real-time Sensing and Adaptation:

• Continuous sensing and adaptation of traffic 
signals and vehicle movements to avoid 
collisions with VRUs.

• High-resolution sensors and enhanced 6G signal 
coverage are critical.

• Safety Protocols:
• Implement protocols prioritizing VRUs, such as 

activating pedestrian crossing signals when 
detected.

• Communication Latency:
• Low-latency communication for real-time 

decision-making.
• 6G network ensures quick data processing from 

sensors and connected vehicles.

Technical Implementation:
• Smart Traffic Management and VRU Protection:

• System architecture integrates several key components, 
leveraging DISAC alongside 6G network capabilities.

• Sensor Deployment and Data Acquisition:
• Dense network of sensors (LIDAR, radar, video cameras, 

environmental sensors) positioned at intersections, in 
addition to DISAC sensing.

• Sensors capture high-resolution data on vehicle dynamics, 
VRU movements, and environmental conditions.

• 6G Network Infrastructure:
• Provides low-latency reliable communication between IoT 

sensors, vehicles, and the central traffic control system.

Use Case 2: VRU protection at a smart intersection 

6G-DISAC: Use Cases | 6G-DISAC Horizon Project |SNS ICE / GUIDE: Automotive, Transport & Logistics Solutions Webinar, November 20th 2024 7



6G-DISAC: Use Cases | 6G-DISAC Horizon Project |SNS ICE / GUIDE: Automotive, Transport & Logistics Solutions Webinar, November 20th 2024 8

Thank you!

For offline questions:
emilio.calvanese-strinati@cea.fr (6G-DISAC Project Coordinator)
henkw@chalmers.se (6G-DISAC Technical Manager)

Get in touch

@6G_DISAC

mailto:emilio.calvanese-strinati@cea.fr
mailto:henkw@chalmers.se
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