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A Lower Bound on the Capacity of
MIMO Channels with One-Bit ADCs
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ABSTRACT

One-bit ADC has been studied as a useful
solution to resolve inherent problems in massive
multiple-input and multiple-output (MIMO) systems
and mmWave communications in 5G and beyond 5G
standards. However, the capacity of a MIMO channel
using one-bit ADCs is not known in an explicit
form. As an alternative, upper and lower bounds
have been derived in the literature. In this study, we
consider a zero-forcing-based algorithm to provide a

closer lower bound for the capacity of a MIMO

channel with one-bit ADCs.
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Algorithm 1 Proposed ZFBF scheme
1: Initialize R,,q, = 0;
2: form=2:N do

N
3z Nymaz = 5
m
4 Set 8 consists of m-combinations from {1,--- ,N};
5: Thus, each element of § is an m-tuple selected from
{17 N };
6: for n =1: N4, do
7: Let (i1, -+ ,im) be n-th element of §;
8: Construct m x M matrix H whose j-th row is
equal to (7;)-th row of H;
9: Using H as an effective channel, ZFBF achieves:

R =2m 1—%6(Q<

10: if R > R, then
11: Update R,00 a8 Ripas ¢ R

Pt
w((EHA)T)

12: end if
13: end for
14: end for

L2|E 1. Algksl= ZFBF 714
Algorithm 1. Proposed ZFBF scheme
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