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Motivation 

Owing to the flexibility and high mobility of unmanned aerial 
vehicles (UAVs), the multilayer drone-cell heterogeneous network 
(HetNet) can serve diversified communication demands and 
support broad connectivity, which plays a vital role in future 
networks. 

The management of interference is one major challenge to be 
addressed in multilayer drone-cell HetNet, where the coordinated 
multipoint (CoMP) technology is regarded as an effective 
technique to mitigate the interference. 

The analysis of a CoMP-enabled drone-cell network is important, 
since it helps understand the impact of key system parameters 
and shed light on network design.  Front In
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 Step 1: select the candidate BSs 
for CoMP transmission  
 Condition: The average 

received signal strength is 
larger than the threshold 

System model 

System model 

System model 
 K layers of UAVs: the location of 

UAVs on each layer is modeled 
as an independent 
homogeneous Poisson point 
process (HPPP) 

 The location of terrestrial base 
stations (TBSs) is modeled as 
an independent HPPP 

 A2G channel model:  
    probabilistic transmission model 

 Step 2: select the BSs among 
candidate BSs to perform 
coordinated transmission 
 Condition: Instantaneous  

received signal strength is larger 
than the threshold. 

CoMP transmission scheme 
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Statistic of aggregate interference 

Aggregate interference 

nth cumulant of aggregate 
interference 

Gamma distribution is a 
good approximation for the 
distribution of the aggregate 
interference of the multilayer 
UAV-terrestrial HetNet with 
ComP. 
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Coverage probability analysis 

MGF of the received signal from ComP BSs on the kth layer with 
link state 𝜄𝜄 

The approximate expression for the coverage probability of a 
typical user Front In
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CoMP performance comparison 

The simulation results fit 
the analytical results 
closely. 

The CoMP scheme 
achieves an obvious 
performance gain 
compared to the  
no-CoMP scenario.  

CoMP effectively reduces 
co-channel interference, 
which is beneficial for 
improving the coverage 
performance in the case of 
dense deployment of BSs. 

Front In
form

 Technol E
lectro

n Eng



The height of the higher-altitude ABS influences mainly the 
coverage performance. 

  

Influence of ABS height 
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The density of higher-altitude ABSs is a more important factor 
affecting the coverage probability. 

When the CoMP is used, a larger BS density is beneficial to the 
improvement of network coverage performance. 

  

Influence of BS density 

Front In
form

 Technol E
lectro

n Eng



Conclusions  

Using stochastic geometry, the mathematical framework to 
characterize the aggregate interference and evaluate the 
coverage performance of the considered HetNet has been 
developed. 

The CoMP scheme can reduce the interference in the 
considered 3D HetNet under dense environments. A larger 
BS density is beneficial to the improvement of network 
coverage performance. 

The system parameters of the higher-altitude ABS 
influence mainly the coverage performance. Front In
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