CHREE S R B o X @ K F F R Vol.55 No. 2
2021 4F 2 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2021

ZHEEEM AR THAXNE
MIMO FiE it FiE

KT, ok E A, EH
ﬁ‘ﬁﬁﬁk%%% l:j{;%?j{gv 710049, P44)

WE: 4284 1 bit A% 5 (ADO) 89 RIAL £ i A % fir h (MIMO) L4743 18 45 i+ 45 B £ 89
MARHET —FZfLEEEAY R THRAE MIMO il F 5%, BR.E5MtcaiER
TEREMGG = fr A EEA ES T F A FEAER Y R RIAE MIMO 42 38 45 48419 2,
FAEMABARBHGBEREZSTZEEZRAPIAMMLORE LS, Mikf‘l'ﬁ/%é’:l#m“"’ e s kLR A
R SERXF A RAF AT EFTREARBARY EHI R, KRG, BLIRAFEEA
FR MR RFE AR RR I BB TR, S EANEERHGFELARRER, TA
HREW . 5 F D HEit AL T Bussgang 2 & MR DY F iR EA A, TR F T A
Bk R B fe Ok Z 0 Hn RS EEAE T S5 A 10 dB B, R A AT 4R 7 A6 3H 4518
83 iR £ T Bussgang 5 WS MR I FEEEIT T ERADT 5%,

KW KA LM S ;] bit BRI BZ B HEA T = fEEEAY R
mE4SZES. TNI29.5 XEIRE: A

DOI: 10.7652/xjtuxb202102018 XEHS: 0253-987X(2021)02-0150-08

OSID 3
A Channel Estimation Method Constrained by a 3D Channel Model
for Massive MIMO
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Abstract; A channel estimation scheme constrained by a 3-dimensional (3D) channel model for
the massive multi-input and multi-output (MIMO) systems is proposed to improve the estimation
accuracy of large scale MIMO channels equipped with one-bit quantized analog-to-digital
converters (ADCs). Firstly, a channel estimation optimization problem with a spatial channel
model constraint is established for massive MIMO by combining a selected 3D space channel
model suitable for the planar array antennas at the base station. Moreover, in order to improve
the anti-noise ability of the method, a random white noise term is introduced into the error term
of the received signal of the optimization objective function. Secondly, an alternating iterative
algorithm is adopted to solve the optimization problem, and an updating process for the channel
model parameters is derived in detail. Finally, the amplitude of the low-precision received signal
is recovered by using the structure of the channel model and the power of noise, so as to achieve
more accurate channel parameter extraction. Simulation results and comparisons with the least

squares (LLS) estimation and the linear minimum mean square error estimation (LMMSE) based
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on Bussgang decomposition show that the proposed scheme effectively reduces the influence of the

quantization noise and the white noise and improves the accuracy of channel estimation. When the

signal to noise ratio (SNR) is 10 dB, the proposed method reduces the mean square error

estimation of the channel by 75% compared with the linear minimum mean square error

estimation algorithm based on Bussgang decomposition.

Keywords: massive multi-input and multi-output; one-bit analog-to-digital converter;

channel estimation; 3-dimensional channel model constraints
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