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[1] 3GPP technical specification 36.213 V12.1.0. 
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   ,    . 
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    ) 
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    -
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 – . 
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 .     MIMO     -
     -   
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  5.5  2.4 . 
 

[1]  Paylraj A., Nabar R. and Gore D. Introduction to Space-Time Wireless Commu-
nications. – Cambridge: University Press, 2003. 

[2]   .  . .  . – :   , 2000. 800 . 
[3]  Ermolayev V.T., Flaksman A.G., Kovalyov I.P., Averin I.M. Weight Error Loss in 

MIMO systems Using eigenchannel technique // Proc. of the 4th Int. Conf. on Antenna 
Theory and Techniques (ICATT’03). Sevastopol, Ukraine. 2003. P. 333. 
 

M N BER1 BER2  
2 4 1,2/0,7 0,8/0,5 0,4/0,2 
4 2 2,1/0,7 1,7/0,5 0,8/0,2 
2 8 1,5/1,0 1,2/0,7 0,4/0,2 
8 2 3,7/1,0 3,1/0,7 1,5/0,2 

2 16 2,1/1,4 1,6/1,0 0,4/0,2 
16 2 5,9/1,4 5,5/1,0 2,6/0,2 
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       (3D-UMa [1]).  
       -

    8 4.  -
       FTP -

      30%.     -
     .   -
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,  5%, 50%, 95%,       . 
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   ,     -

        ; -
       -

   ;   , -
     ,     -

   . 

 -
  

5% -
,  
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50% -
,  
/  

95% -
,  
/  

 [2] 8.25  25.07  55.51  
,  

| | = 1   8.01 (-3%) 24.70 (-1%) 55.49 (0%) 
,  

| | = 2  8.20 (-1%) 25.12 (0%) 55.52 (0%) 
,  

| | = 4  8.29 (0%) 25.53 (2%) 55.55 (0%) 
,  

| | = 8  8.43 (2%) 26.18 (4%) 55.56 (0%) 
 

 
  

[6]  3GPP TR 36.873 V12.1.0 – 2015, c.14. 
[7]  Manu O., Dimian M., Graur A. //  .: 10th International Conference on Develop-

ment and application systems. 27-29  2010 . – , 2010, .294. 
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[1]  3GPP TS 36.213 Ver. 13.0.1 Release 13. Tech. Specific. – Sophia Antipolis: ETSI, 

2015, 319 p.  
[2]  Bai Z. // Proc. of the IEEE Intern. Symposium on Applied Sciences in Biomedical and 

Communication Technologies (ISABEL 2010 
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[1]  “The Road to 5G: Drivers, Applications, Requirements and Technical Development”, 
Global mobile Suppliers Association 2015, November 2015 

[2]  ETSI EN 302 637-2 (V1.3.2): "Intelligent Transport Systems (ITS); Vehicular Com-
munications; Basic Set of Applications; Part 2: Specification of Cooperative Aware-
ness Basic Service".  

[3]  3GPP TR 36.885 V1.0.0 (2015-09), “Study on LTE-based V2X Services”. 
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[1]  Research of MMSE and LS Channel Estimation in OFDM Systems / Liu Kewen, 
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