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������� ������, 
�� �
��� �������� ��
-
�
�
���
�������	
�
 MIMO (MU-MIMO).  * [1] ���� 
�$� ��
�����
��, ��
 MU-MIMO ����� ��� ������-
'���� ��� SU-MIMO, ��	�+ 	�	 ����
 ��
�
���
��-
����� ����� ��$�� ��
�����	
� %�	
���& � 	
����-
���
� ������ �� ���
�
� �������, ���
����
��� ���-
���� 	 ������& ��$������
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�������� � �����-
!���& ����� 	������
� ������� (��������, ��-�� 
����������� �
������&'�� �����
��������� �
 ��-
��� ����
� �����
��� �
��!
�
 ��
���), � ��	$� 
�
��
$�
��� �
������� ������!� 
� ���
���
����� 
MIMO ��� ��
�+
���
��� ������� ��
�
�������+ 
�
���
�������	�+ ��������
�, ��	�� 
����
� ����� 
�
��
$�
��� ���
���
���� �����������
 ���
�
��� 
��
�����	�� ����
�����, ���
'�� ��
���� ����
��-
������� ����. * ����
� �
	���� �� ��������� ��-
�������� �������'�+ ������
�����, �
������ 
������� 	

�������, 	
�
��� �
��
���� ����!��� 
�
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���
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�
�
���
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�
�
��
�
 ����
�
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�
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$�� ��
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���
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��-
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Fig. 1. MU-MIMO system broadcasting channel.  
Each user is provided with multiple antennas and 

receives several streams in parallel 
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Abstract — MIMO concept has revolutionized the telecom-
munications world and brought the capacity limits far beyond 
those described in classic Shannon’s work. Multiuser MIMO 
(MU-MIMO) is to broaden the MIMO applications to the multi-
user environment thus enabling the broadband radio access 
system to be more reliable and facilitated for its deployment. 
We suggest that the cooperation principle is also used to save 
all MU-MIMO gains and to make the system performance more 
optimal. Thus, this article concerns broadband radio access 
systems deployment based on MU-MIMO technology with co-
operation. 

l. Introduction 
Due to some specific gains of MIMO system that distin-

guishes it from conventional broadband radio access systems it 
is highly advisable to use this promising technology also in mul-
tiuser environment which results in emergence of multiuser-
MIMO (MU-MIMO). MU-MIMO has several benefits compared 
to SU-MIMO: linear dependence between the number of anten-
nas and user capacity, inter-antenna correlation and channel 
rank degradation robustness etc. We argue that the use of co-
operation principle in conjunction with MU-MIMO is going to 
boost the overall system performance and make its deployment 
easier and faster. 

II, III. Main Part 
MU-MIMO has a lot of benefits and gains but it all comes at 

a cost. Maybe one of the most restrictive factors of MU-MIMO is 
the necessity of having channel state information (CSI) at the 
transmitter in the broadcast channel. Without CSI the transmit-
ter can not effectively perform the beam-forming operation 
unless the receivers are equipped with more antennas. How-
ever, the situation changes when the cooperation principle is 
used. 

The received signal can be expressed as  

�
�

��
K

k
jkjj x

1

nHy  

and the whole broadcast channel model is depicted in figure 1. 
The main challenge is to find such coding/decoding functions 
that would optimize the system performance. 

IV. Conclusion 
Thus, it was shown how broadband radio access system 

based on cooperative MIMO can be deployed. We argue that 
this technology is going to become a leading candidate for next 
generation networks.  
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