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Motivation
• Existing artificial noise (AN) based physical layer security     

 Sacrificing part of the power for transmitting the AN

• Delay alignment modulation (DAM)

 Inter-symbol interference (ISI) elimination at the desired receiver

 Introducing ISI to other locations with different spatial signatures 
from the receiver

 Such an ISI may play the role as the AN, without sacrificing the 
transmit power
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Main idea
 Emerging trends for sixth-generation (6G) wireless network

XL-MIMO: super spatial resolution
 Millimeter wave and terahertz channels: multi-path sparsity
 Integrated localization, sensing and communication (ILSAC): 

multi-path resolvability

 Key idea of DAM
 Path delay compensation
 Path-based beamforming Delay
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Transmitter architecture for delay alignment modulation

Path delay 
compensation

Path-based 
beamforming
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Main idea
 Path-based maximal-ratio transmission (MRT) beamforming
 Asymptotically orthogonal property for the asymptotic case
 ISI-free and information-leakage-free communication

 Path-based zero-forcing (ZF) beamforming
 Designing ZF beamforming to eliminate the ISI at Bob
 ISI-free communication

 Path-based optimized beamforming
 Maximizing the secrecy rate via the successive convex 

approximation (SCA) technique
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Method

ISI-free and information-leakage-free communication 

When M >>LB and M >> LE

• Near-field channel vectors tend to be 
asymptotically orthogonal.

• Ease the requirement that different 
channel vectors have distinct angles of 
departure (AoDs) in the far-field region.Front In
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Method
• Path-based ZF beamforming 

toward ISI-free communication

An ISI-free AWGN channel

• Path-based optimized DAM 
beamforming

Maximizing the secrecy rate
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Results

Secrecy rate: DAM outperforms the 
AN-based OFDM due to the saving 
of cyclic prefix (CP) overhead and 
power allocating to the AN.

PAPR: Single-carrier DAM 
achieves a lower PAPR than 
the AN-based OFDM. 
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Conclusions
We proposed a novel near-field secure communication via 

DAM.

 By considering the near-field NUSW model, the path-based 
MRT, ZF, and optimized beamforming schemes were 
designed.

 Simulation results showed that the proposed DAM yields a 
better secrecy rate and PAPR performance than the AN-
based OFDM scheme.
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