
OFDM-based Sensing Function 

Location-dependent Power Control [1] Informative Envelope Modulation [2]
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Network Structure

Typical 3GPP Use Cases

➢ Millimetre wave in both radar sensing and cellular 

communications

➢ Similar hardware for sensing and communication

➢ ‘Sensing’ brings the new ability of ‘see’ for 6G

➢ OFDM is similar to stepped frequency radar

OFDM-based SensingMotivation

Stepped Frequency Radar

Challenges:
➢ Interference/collision management

➢ Resource allocation

➢ Information abstracting

➢ Cooperative sensing

➢ … …

Motivation:
➢ Echoes/pilot signals arrive like grant-free 

(GF) transmission

➢ Average loss is related to communication 

distance (i.e., locations)

➢ Closed-loop power control is costly

Our Solution:
➢ For each location, group multiple transmit 

power levels in one power pool

➢ Device chooses one of the power levels to 

send pilot signals for active sensing

➢ Successive interference cancellation (SIC) 

technique is applied at the receiver

Insight:
➢ Fast convergence in new environment

Further Steps:
➢ Location dependent radio frequency map design for both active sensing and passive sensing

➢ Collision relaxing strategies
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Joint Power and Bandwidth Management [3]

Motivation:
➢ For a tracking task:

Our Solution:

A Prediction Signal

Power Allocation

Integrated sensing and communication

(ISaC)

Non-orthogonal multiple access

(NOMA)

Sensing techniques

Power allocation techniques

Insight:
➢ We evaluate the sensing 

performance bit/s

Further Steps:
➢ Optimising the joint power 

and bandwidth allocation

➢ Robust detection 

techniques

DDQN Structure

Motivation:
➢ High sensing accuracy needs large bandwidth

and long OFDM period

➢ Sensing waveform needs a constant envelope 

Our Solution:
➢ Feed multiple users in one OFDM subcarrier

➢ Use on-off to carrier information 

Insight:
➢ High energy 

efficiency

Further Steps:
➢ Waveform-

dependent on-

off coder design

Example

Federated Semantic Information Learning [4]

Motivation:
➢ Millimetre wave sensing has relatively low 

range resolution (>0.1 m) and no ability of 

recognition

➢ Multi-sensor fusion is necessary, sensors 

have different neural networks

Our Solution:
➢ Wireless federated learning

➢ Transmit model-level ‘semantic’ information

➢ Schedule different temporal devices

Insight:
➢ Keep similar performance with less 

communication overhead and energy 

consumption

Further Steps:
➢ Test real sensing tasks

➢ Design generic semantic information

https://arxiv.org/abs/2210.13060
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