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È MIMO increases capacity 
ÁMIMO uses independent channel fading and 

multipath propagation to increase capacity.  

ÁNo extra bandwidth is required  

È MIMO improves the QOS  

ÁMultiple independent samples of the same 
signal at the receiver give rise to òdiversityó. 
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    In this work we study scheduling criteria for multi -
user multiple input multiple -output (MIMO) 

systems called the Layered Steered Space-Time 
Codes (LSSTC) that combines the benefits of vertical 
Bell Labs space-time (VBLAST) scheme, space-time 

block codes (STBC), and beamforming .  
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È STBC provides redundancy or diversity in time and space  

Á Use more than one copy of the same signal. 

Á If one copy is in a fade, it is unlikely that all the others will be too.  

Ƃ  gives rise to diversity gain, dec. the fluctuations in SNR, & min Pe  
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È VBLAST provides parallel data streams 

Á Improves the system spectrum efficiency because of spatial 
multiplexing   

Á Condition of operation: N RÓNT  

 

 
 

 

 

Example:  4 Tx 

7 



 wL 

Beamformer 

 w1 

 

DOA 
 

AA
Tx Rx 

È Beamforming focuses the energy from the antenna  

Á Enables a high gain steerable  antenna  

Á Focuses the energy towards one direction and increases the SNR in 
that direction.  
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È [Wolniansky  et al, 1998] proposed  VBLAST, in which parallel 
data streams are sent via the transmit antennas at the same 
frequency. 

 

È In [Alamouti , 1998] STBC was presented. It was shown that 
STBC with two Tx and one Rx antennas provide the same 
diversity order as MRRC with one Tx and two Rx antennas. 

 

È In [Tao et al, 2001] a combination of BLAST and STC was 
implemented which they called generalized layered space-
time coding (GLST). This scheme was studied further with 
comparing many detection algorithms in [Mohammad et al, 
2004 ] and called it MLSTBC, in which, the Tx antennas were 
grouped in VBLAST layers.   each layer is encoded by STBC.  
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È Recently, beamforming , has been combined with 
MLSTBC in [El-Hajjar et al, 2007] to produce a hybrid 
system called the layered steered space time codes 
(LSSTC), this system has the advantages of its 
elementary systems.  

 

È On the other hand, In multiuser systems, scheduling can 
be used to increase the system capacity as in [Heath et al, 
2001] , where it was shown that the independence of 
fading among users results in multiuser diversity.  
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Figure 1:Block diagram of a single user LSSTC system. 
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The objectives of this work is to investigate LSSTC in a 
multi -user environment.  

 

È Multiuser scheduling is discussed with comparing 
several scheduling criteria to schedule users with 
LSSTC receivers.  

 

È Some numerical results will be presented to validate 
our analysis. 
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