
station.Note thatS affects the amount of feedback, but is not
dependent on the number of transmit antennasNt.

Fig. 2 shows the sum capacity of the proposed method
for different number of initially selected users,S =
1, 3, 5, all active users, for an increase of users. The number
of transmit antennas isNt = 4 and the SNR is 5 dB. We
came up with the results of the capacity based on Monte
Carlo simulation. By Monte Carlo simulation, we generate
each user’s flat Rayleigh fading channel and AWGN. Based on
these values, we calculate each user’s SINR using (4), (12) or
(15). Using the SINR and (6), we calculate sum capacity. For
the increase of the number of initially selected users, the sum
capacity of the proposed method increases, however, the rate
of improvement of the sum capacity decreases. The difference
of the sum capacity betweenS = 1 and S = 2 is about
0.4 bits/Hz atK = 100, but there is little difference between
S = 2 andS = 3. Therefore,S = 1 or S = 2 are practical.

Fig. 3 shows the number of feedback bits of the proposed
method with the increase of the number of initially selected
users by the base station. We calculate the number of feedback
bits based on the analytic formula, and there are two times for
the base station to receive feedback from active users. First
time, the initially selectedS users feed their full CSIs back
to the base station, and the number of the first-feedback bits
is SQCSI bits, whereQCSI is the number of feedback bits
of the full CSI per user. Thus, the number of the initially
selected users,S, affects the number of first-feedback bits, but
is not dependent on the number of the active users,K nor the
number of transmit antennasNt. Second time, the base station
receives feedback about the selected beamforming vector from
all active users other than the pivotal user, and the number of
the second-feedback bits is(K−1)(log2Nt +QSINR), where
QSINR is the number of feedback bits of quantizing SINR.
Thus, the number of active users,K, affects the number of
second-feedback bits, but is not dependent on the number of
the initially selected users,S.

WhenS = all active users, the proposed method produces
explosive growth of the number of feedback bits, because
all users in the cell feed back their full CSI. WhenS ̸=
all active users, the difference of the number of feedback
bits is constant, which represents that of the full CSI from
initially selected users. If we increase the number of initially
selected usersS by 1, the number of feedback bits is increased
by QCSI = 20 bits.

C. Complexity at the mobile terminal

In this subsection, we show the complexity of the proposed
method at the mobile terminal side in comparison with LF-
OSDMA. We evaluate the complexity by the number of
scalar multiplications and square roots. TABLE I shows the
complexity of LF-OSDMA at users. In LF-OSDMA, each
user hasNtM(4Nt + 2) multiplications andNtM square
roots when selects the beamforming vector from the codebook,
whereNt is the number of transmit antennas andM is the
number of subcodebooks. TABLE II shows the complexity
of the proposed method. In the proposed method, the imple-

Fig. 2. Sum capacity of the proposed method for different number of
initially selected usersS, SNR = 5 dB, and the number of transmit antennas
areNt = 4

Fig. 3. Number of feedback bits of the proposed method for different
number of initially selected usersS, QCSI = 20, QSINR = 3 and the
number of transmit antennas isNt = 4

mentation of each user consists of two stages: generation of
the same unitary orthogonal vector set for the base station
using (8) and (9), and the selection of the beamforming vector.
We neglect the complexity of the initially selected users,
because they feed the analog CSI back. In the former, (8) has
(Nt − 1)!8Nt + (Nt + 1) multiplications and one square root.
In the latter, each user has(Nt − 1)(4Nt + 2) multiplications
and (Nt − 1) square roots.

TABLE I
THE COMPLEXITY OF LF-OSDMA AT USERS

The number of Operators
(M = 8) (M = 1)

Selectionof multiplications NtM(4Nt + 2) 576 72
the BF Vector squareroots NtM 32 4


