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Optimization: Beamforming design for enhanced sensing 
performance guaranteeing KPIs:
       ● Achievable data rate
       ● Cramér–Rao bound
       ● Fairness among users
 

Problem Formulation

Application: Sensing assisted automation framework 
design to enhance robustness, coverage, and situational 
awareness
  ● Tracking the mobility of target and potential
      mobile scatters: Increasing accuracy  
      with high quality sensing and EKF
  ● Channel model including LoS and NLoS 
      components ➔ Resource allocation based on
      the predicted channel in the next step 
  ● Improved resilience against blockages:
     Reliable detection of blockages in dynamic
     environments with utilization of NLoS paths 
     and spatial awareness to maintain connectivity
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Simulation Results

    

● Validation of the proposed multi-target
   mobile tracking framework with
   emphasis on estimation accuracy.
● Number of antennas matters for the 
   channel estimation accuracy.

● With blockage detection, 
   performance improves since 
   mobile scatterers can be utilized.
● Without scatterer estimation
   and relying only on LoS, the data rate 
   drops to zero when a blockage occurs.

● The achievable data rate for a fully 
   blocked user is evaluated under
   different NLoS contribution coefficients.
● When the NLoS contribution is zero, 
   the user fails to establish a connection.
● With strong NLoS contributions, 
   the user can still achieve a high 
   data rate, even without a LoS link.
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  Number of antenna: 64
  Number of antenna: 32
  Number of antenna: 16
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