
 22 
 










N

i

i

N

i

i

rN

r

)rf(

1

2

2

1 , (19) 

where N is a population of BE users, i.e. N = KBE = K/3. The results for different 

values of KBE are summarized in Table 2. Very good fairness properties are achieved 

for BE users as long as the traffic load is not too high (i.e. until KBE > 10 or as long as 

RT queues are kept stable). When the traffic load becomes too high, the fairness index 

decreases; however, as explained hereinabove, such a scenario cannot occur in the 

given system due to the CAC protocol.  

 

KBE 2 3 4 5 6 7 8 9 10 11 12 13 )(rf  

)(rf  1.0 1.0 1.0 1.0 1.0 1.0 0.99 0.98 0.90 0.86 0.86 0.86 0.953 

Table 2: Jain index of fairness for the proposed scheduling metric  

 

5.2 Virtual MIMO vs. SISO comparison 

Finally, the actual benefit of using multiple antennas at the BS is presented, allowing 

for spatial multiplexing of users, in contrast to allocating resources to a single user, as 

it is implemented in conventional single antenna systems. Figure 14 depicts the 

average system spectral efficiency, achieved in a case M = 1 (SISO system) and in a 

case M = 4 (virtual MIMO system). It can be seen clearly that an increase in the linear 

capacity for the factor 4 is actually achieved.  

 

 
Figure 14: Average system spectral efficiency for M = 1 and M = 4 

5 10 15 20 25 30 35 40 45 50 55
0

2

4

6

8

10

12

K

av
er

ag
e 

sy
st

em
 s

p
ec

tr
al

 e
ff

ic
ie

n
cy

 [
b
it

/s
/H

z]

 

 
M = 1 (SISO)

M = 4


