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ABSTRACT

In recent years, massive MIMO has attracted a great attention as one of key technologies for 5G
communication systems. In frequency division duplex (FDD) massive MIMO systems, the large-scales antennas
make channel feedback overhead very heavy. Thus, the efficient limited feedback method and codebook design
are required to circumvent this difficulty. In this paper, we propose channel-correlation-based two-stage
quantization and codebook design for the efficient quantization of channel magnitude and channel direction in
massive MIMO systems with correlated fading channels. To reduce feedback overhead, we adopt whitening
method based on channel correlation, so the original channel is reduced to the effective channel with less
dimensions. For quantization of the effective channel, we propose channel-correlation-based two-stage quantization
and codebook design. Our simulation results show that our proposed limited feedback design significantly
increases the average sum rate compared to the conventional limited feedback design with two-stage quantization.
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Table 1. CGI codebook by groups according to the
number of eigenvalues (5yq; = 2).

%f:,\_ji;k 12 Py Py by
r, =6 3.43 5.58 7.92 11.32
ry =T 4.17 6.52 9.02 12.53
r, =8 4.87 7.43 10.05 | 13.65
r, =9 5.62 8.34 1117 | 15.05
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2. R gk A a5 8 A 27] Aue] e
(K=64, Byg =2, Bop; =6, 3% 1).

Table 2. Probability of CGI by groups according to the
number of eigenvalues (K=64, B.g =2, By =6,
Case 1).

O 5 (<]
& IRk
e s Py P, Py 2
r, =6 0.21 0.41 0.29 0.09
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E 3. fE 2 A% 28 W A4 A= 2=y )
(K=64,B.q =2, Byp; =6, 735 1).
Table 3. Optimal size of sub-codebook by
groups according to the number of -eigenvalues
(K=64, B.g =2, B.p; =6, Case 1).
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(K=64, By =2, By =6, 35 2).

Table 4. Probability of CGI by groups according to the
number of eigenvalues (A'=64, B.,; =6, Case 2).
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E 5. 8 aig A 2F 8 AAAY] M= =% =)
(K=64, Byg =2, Byp; =6, 45 2).

Table 5. Optimal size of sub-codebook by groups
according to the number of eigenvalues (A=064,
Boqi =2, Bep; =6, Case 2).
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Fig. 4. Average sum rates of various quantization
schemes (K=64, B.q =2 B.p; =6).
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Table 5. Optimal size of sub-codebook by groups
according to the number of eigenvalues (A =064,
Bogr =2, Bop; =10, Case 1).
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according to the number of eigenvalues (K=64,
Boqi =2, Bop =10, Case 2).
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