
 

 

 As depicted in Fig. 1, the signals from multiple users can be separated from each other and individual users can be detected 

in parallel as if the other users did not exist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 Fig.1 The system structure of the proposed UL MU-MIMO parallel access scheme 
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 A limiting factor for capacity of a radio network is the amount of available radio resources. 

 The application of UL MU-MIMO can considerably improve the utilization of radio resources. 

 The conventional UL MU-MIMO detection algorithms cannot scale up with the system dimensions both in terms of 

performance and delay. 

 The conventional UL MU-MIMO detection algorithms cannot be customized to individual requirements (i.e., channel 

quality, QoS, etc.) for scheduled users in the same RF blocks. 

 In this work, two parallelizing access methods for UL MU-MIMO systems are developed. The multi-user interference is 

completely removed or efficiently suppressed by the proposed parallelizing process. 

Motivation and Problem Statement  

Proposed Parallel Access Methods for UL MU-MIMO 

Derivation of the Parallel Access Techniques 

ZF Decoupling MMSE Decoupling 

Simulation Results 

 As shown in Fig. 2, the system dimensions are increased to involve up to 60 receiving antennas and 15 users, each user 

transmitting 4 data streams.  

 The proposed MD-P-MMSE can achieve 5.2 dB and 1.5 dB gains over the conventional MMSE and MMSE-SIC at a BER 

of 10-3, respectively.  

 The proposed MD-P-MMSE can scale up with the system dimensions both in terms of performance and delay. 

Fig.2 Comparision of the 

proposed MMSE decoupling 

parallel MMSE (MD-P-MMSE) 

with MMSE and MMSE-SIC. 

 For the system configuration (400, 200, 2) shown in Fig. 3, we apply matched filtering (MF) detection to each individual 

user after the proposed MMSE decoupling process.  

 The BER performance of the proposed MMSE decoupling with parallel MF (MD-P-MF) is even better than that of the 

MMSE-SIC in the medium-low SNR region with less delay. 

 As shown by Fig. 4, the increased complexity is reasonable with low to medium system dimensions, which makes the 

proposed methods very attractive solutions. 

 

Fig. 3 Comparision of the 

proposed MMSE decoulping 

parallel MF (MD-P-MF) with 

conventional MMSE and 

MMSE-SIC for the system 

configuration (400, 200, 2). 

Contributions 

 The utilization of radio resources can be improved by allowing multiple UL users to access the same radio resource 

simultaneously. 

 Thus, the throughput of a radio network can be improved. 

 The proposed parallel access methods provide extra flexibility to UL MU-MIMO detection.  

 The received signals from multiple uplink users are decoupled. 

 Therefore, a customized detection strategy can be implemented  per user. 

 The proposed detection methods can scale up with the system dimensions both in terms of the bit error rate (BER) and the 

detection delay. 

Fig. 4 Comparision of the 

computational complexity with 

assumption  NS=NR=KNk. 


