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In Cell user-Interference alignment without power boost
In Cell user-Non-interference alignment Beamforming
In Cell user-Interference alignment with power boost
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Fig.  6:  2×2 MIMO-block error rate (BLER ) performance
of the proposed balancing algorithm

Fig. 7:  4×2 MIMO-block error rate (BLER ) performance
of the proposed balancing algorithm

To achieve better  understanding  of  this result, it
would like to  compare  it    with    two  other well-studied effect of muti-user gain (i.e., more users lead to larger
channel models: one is the single-cell model which is free
of any interference; the other is the MIMO interference
channel model which can be regarded as a scenario in
which perfect cooperation is possible among all the K
users in each cell such that the K users can be effectively
treated as a virtual user with K antennas.

From  Lemma  1,  we  know  that  the  DoF of a cell
with K single-antenna users and an N -antennas BST

equals min (N , K). And for the MIMO interferenceT

channel with K antennas at each transmitter and N -T

antennas  at  each BS,  the DoF per cell is by the result of
Sun et al. (2010):

Fig. 8:DoF in the case of Base station Equipped N  = 2T

antennas

Fig. 9:DoF in the case of Base station Equipped N  = 4T

antennas

From Fig. 8 and 9, it can be observed that both the

DoF  and  the  effect  of  multi-antenna gain  (N  =  2  vs.T

N  = 4) exist. Comparing between our 2-cell cellularT

network model and the 1-cell model, it can see that as the
number of users  increases,  the  DoF  of  the  former
approaches that  of  the  latter  which  corresponds  to  an
interference-free scenario. Moreover, the comparison
between  our  model  and  the  MIMO  interference
channel  shows  that  disallowing  the  perfect
cooperation among the users in a cell does incur some
DoF loss which however, prone to vanish as the number
of users increases. Specifically, the DoF loss of the
cellular  network  as compared with the MIMO
interference channel equals:

N -(K N /K+N ) = N /(K+N )T  T T   T T
2
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