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 There exists a gap between the large demands of UEs and the 
limited capabilities of network infrastructures 

 Centralized global signal processing, management, allocation for communication, 
caching, and computing resources 

 Heavy burden between ever-increasing demands and traffic  

 Large energy consumption from the cloud to the UEs 

 NOMA-based F-RANs improve the network throughput and spectrum 
efficiency by resource sharing 

 Abilities of resource management, distributed signal processing, edge computing, and 
caching in F-RANs 

 SE improvement by the NOMA protocol which allows the UEs to access the F-Aps 
simultaneously with the same subchannel and various power 

 Multi-domain resource allocation is needed in 5G and 6G networks 
with energy-efficient networking technique 
 

Motivation 
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 Integrate the NOMA-based transmission and file caching in F-RANs 
and jointly allocate the caching and communication resources  

 In the caching phase, F-Aps are responsible for caching files according to the file price 
and user requests to further reduce the transmission energy and burden of backhaul 
links. 

 In the transmission phase, F-APs serve multiple FUEs via the NOMA protocol in the  
F-AP mode, underlaid with the RRHs in the cellular mode. 

 Formulate a resource allocation problem to maximize network profit, which takes both 
cost of caching and energy efficiency into consideration. 

 Decompose the problem into the CP sub-problem and RRA sub-
problem, and propose two algorithms.  

 For the CP sub-problem, propose a simulated annealing iterative method  

 For the RRA sub-problem, propose a hierarchical Stackelberg game: a non-cooperative 
power allocation algorithm, and a one-to-many subchannel matching algorithm  

 Examine the impact of the proposed method and verify the efficiency 
 

Ideas 
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 NOMA-based F-RANs comprising the cloud server, F-APs, 
RRHs, and UEs.  

      
 F-AP mode: F-AP---FUE; RRH mode: RRH---RUE;  
    Cloud mode: cloud---F-AP---UE 
 

System model 
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Caching model: 

The profit of the cloud: 

The profit of the F-APs: 

 

 

         expenditure         revenue 

Transmission model: 
The data transmission rate of FUE q accessing F-AP n: 

 

 
 

System model 
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Transmission model 

The data transmission rate of RUE r: 

The network energy efficiency: 

 

 

The network profit: 

The optimization problem: 

  

 
 

System model 
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Decomposition: 

 Caching placement sub-problem 

The optimization problem for cloud 

 

 

The optimization problem for F-APs  

Problem solution 
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Decomposition: 

 Radio resource allocation sub-problem 

The optimization problem               Leader: F-AP power allocation 

 

 

 

 

 

                                                        Follower: RRH subchannel matching 

   

       Stackelberg game                                                              

Problem solution 
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Leader: F-AP power allocation Follower: RRH subchannel matching 

Problem solution 

Front In
form

 Technol E
lectro

n Eng



CP sub-problem 

Simulation results 
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RRA sub-problem 
Matching algorithm                        Power allocation algorithm                                   

Simulation results 
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RRA sub-problem 
Power allocation algorithm             Network profit performance                              

Simulation results 
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 We focus on the resource allocation in NOMA-based F-RAN 
with the F-APs of edge caching, computing, and 
communication capabilities. 

 We formulate an optimization problem for network profit 
maximization by jointly optimizing CP, pricing of files, and 
power and subchannel allocation. 

 Two sub-problems are formulated to solve the NP-hard 
problem easily. 

Conclusions 
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