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Enhancing 5G sensing services and communication

Convergence of sensors, smart devices and infrastructure enable an 
intelligent edge and cooperative communication & sensing platform

Smart devices Smart infrastructure
Cooperative sensor 

platform
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Cooperative Communication & Sensing

What SA1 could study in Release 19: High-level target & scope

The 5G system can enable and enhance cooperation between Communication and Sensing services:

• Communication-Assisted Sensing 
◦ Using RF and/or non-RF sensor inputs to improve existing QoE for services, and enable new services for 

use cases such as consumer/gaming, positioning, automotive, smart cities, etc..

• Sensing-Assisted Communication 
◦ Leveraging RF and/or non-RF sensor inputs to improve communication related operations, e.g., optimize 

radio management, beam management, mobility, etc.

Different scenarios/options should be considered:
◦ 5G-based sensing and/or other type of sensors, RF or non-RF (radar/lidar, cameras, motion sensors, etc.)
◦ Sensors can be part of, or connected to/via, the UE, gNB and/or other entities; 
◦ Network and/or UE based / assisted configuration and control
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Communication-Assisted Sensing

AoA

Positioning

a

b

Consumer / Gaming 

Gesture/Motion Recognition:
• Human motion recognition
• Keystroke detection
• Sign language recognition
• Health monitoring

Contextual Information Acquisition: 
• Location detection/tracking
• Position/speed estimation of 

surrounding objects

Automotive

Cooperative sensing can improve object 
detection, localization, safety, etc. 

Example Use Cases (5G radio sensing and/or other sensors)
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Sensing-Assisted Communication (1/2)

Perceptive 5G - Optimized radio management and performance
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Example Use Cases (5G radio sensing and/or other sensors)

Predict Beam 
Blockage

Radar Camera

NN a
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Sensor inputs

Sensor 
coverage 
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Vehicle 1
Sensor input
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Tx/Rx Location, AoD, 
etc. 

Sensing coverage 
aggregate

NN (e.g. beam blocking predictor)

prediction
(e.g. beam blockage, potential beam/Tx precoder optimization etc.)

gNB

Vehicle 

Better perception of wireless environment => Enhanced radio 
management and performance, e.g. outage/blockage detection
and prevention, beam management, optimized mobility, etc.
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• The network uses data from multiple sensors (e.g., cameras 
or radars) deployed at gNBs or in other locations overlooking 
the environment to improve communication. 

• Sensing assisted communication enhancements may 
include beam prediction, blocker prediction, cell selection, 
rate adaptation, handover, etc. 

• Selected information may be shared with UE to optimize UE 
operations and measurements such as beam 
measurements.

Example Use Cases (Other sensors)

• Leverage sensors at the UE or nearby UEs (e.g., HMD with 
camera, accelerometer, etc) to assist communication and 
optimize radio link performance.

• Some of the optimizations may include motion compensation, 
blocker prediction and detection, environment learning, etc.

• Information can be shared with the NW to coordinate and 
perform joint optimizations.

Network-Side Sensors UE-Side Sensors

Dynamic Blocker

Moving HMD with cameras and IMU

Sensing-Assisted Communication (2/2)
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SA1 Rel-19 Proposal

Our High-level Objectives 

Identify use cases and requirements to enable 5GS support of enhanced communication and sensing, e.g.,

• Discovery of service and entities for cooperative sensing
• Authorization, (de)activation, provisioning and control 

◦ E.g. of sensing/communication entities, configuration, sensing related data to be collected and shared
• Communication requirements, for transferring sensing information 
• Sensing requirements, including sensing-specific KPIs

Options to be considered:
- 5G-radio based sensing and/or other type of sensors (radar, lidar, ultrasound, camera, motion, etc.)
- Sensing can be performed by the UE, gNB and/or separate entities
- NW/UE based or assisted configuration and control

Other aspects/requirements to investigate: Charging, Security

We support a Rel-19 study on Sensing and Communication (see S1-214100)
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