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考虑用户优先级的OFDMA下行链路自适应子载波分配

刘淑华,张海林,卢小峰

西安电子科技大学 综合业务网理论及关键技术国家重点实验室

摘要： 

针对OFDMA下行链路系统，在总功率以及用户数据速率成比例的约束下，以获取整个系统容量极大化

为准则，提出一种考虑用户优先级的自适应子载波分配算法。该算法初始分配时允许每个用户根据用

户数据速率的相对比例以及自己的信道状态在所有子载波上独立的进行最优选择，当出现多个用户同

时选择一个子载波，即出现冲突时，由平均信道增益的大小来决定用户选择该子载波的优先级。文中

分别研究了平均信道增益大者为高优先级以及平均信道增益小者为高优先级的两种冲突解决办法，仿

真结果表明，由平均信道增益小的用户来优先选择冲突子载波的算法综合考虑了公平性和频谱效率，

与系统容量上限相比，性能损失较小，复杂度低，速度快，能够满足实时要求。 
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Adaptive Sub-carrier Allocation Algorithm with User’s Priority for OFDMA 
Downlinks

 LIU Shu-Hua, ZHANG Hai-Lin, LU Xiao-Feng 

State Key Lab. Of Integrated Service Networks, Xidian Univ., Xi’an 

Abstract: 

an adaptive sub-carrier allocation algorithm based on proportional fairness was investigated 
in the downlink of multi-user OFDM system, which considered allocation of sub-carriers to 
each user to maximize the sum of user data rate, subject to constraints on total power. 
Initialization of the allocation was done by assigning the sub-carrier with the highest channel 
gain to each user independently according to the relative proportion of data rate and the 
channel state. Conflict problem happened when two or more users chose one same sub-
carrier. The priority of user to choose the sub-carrier was determined according to the 
average channel gain. Two conflict resolution algorithms were studied where the lager 
average channel gain was, the higher one user’s priority was or vice versa. Numerical 

results and comparisons with various conventional adaptive schemes in Rayleigh fading 
environment are provided to demonstrate the potential of our proposed techniques. It is 
shown that the proposed sub-carrier allocation algorithm can achieve good tradeoff between 
fairness and spectrum efficiency as well as provide almost the same capacity gain as the 
quasi-optimal method. At the same time, our scheme can meet the requirement of real time 
systems with low complexity and less computation.
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