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Abstract

There are large numbers of coherent signals in massive MIMO system. Simple decoherence
processing leads to the lower accuracy of the 2-D DOA (Two-Dimensional Direction of Arrival).
This paper will propose a modulus equation constraints based dimension reduction MUSIC algo-
rithm which can greatly improve the performance of two-dimensional DOA estimation of coherent
signals. The algorithm transforms the two-dimensional DOA estimation problem into an optimiza-
tion problem, and uses the modulus equation constraints to define the additional conditions and
impose strong constraints on the direction vector so that the optimization equation is solved more
close to the optimal solution. The results of theoretical analysis and simulation experiments show
that the proposed DOA algorithm has high reliability and precision. Such algorithm is able to meet
the requirements of DOA estimation performance in massive MIMO system, and can also provide
high feasibility and practicability.
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F 3 S SRV 5 Z5EREGIN TR, i P EREIE R B — D o . W CEF(8 3R T — e T L &Y
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FAAhTH A, 7E ESPRIT SEJEAN b5 TR 4 A5 B 22 [m I A0CHE 1 B e A e, 155 oo 24 IR 8 4000 B AR 4 £
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DL SRR TR0, £ — @R 7 IR 75 5 i RN B 8 FE DU T T1E 5 A THRE i R

NT IR T4k DOA fliit i ErERE, F&4E MUSIC HiE R EAIRNR T E . T4 MUSIC
ORI Z4E DOA Al 2r B ey, ARRGFERUIC, HARAR R R & MUSIC 532 b i) — iR Ak 5 e b ity 7
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Figure 1. Schematic diagram of l-shaped array
antenna
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Figure 2. Spatial smoothing algorithm model
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s U, N KD REHEERT M FRHIE R =R, RSB WAE S 20, U, A(2M —1- K )N/
FEAE B 6E B IR IE R A B, Hsk = m A= F2H . BHIEHES FEEMB T HRE
a,(6,)®a, (o, ) MBS T U, RAHEIERH, 28772503 DOA {15V IR R X — BN 2 4
DOA AT Ak TR R 1

fR45 2 4 MUSIC Hyk 2= [k 1A =0 1314

Pdeusic = H 1 (13)
[ax (6,)®a, (o, )] uur [ax (6,)®a, (o, )J

{ESEZE AT BT 2 AR, BREERK. N T/ 2 BMAEMN TR EREAERM, EebEit

N IRARAC TR, e SCREI &R -

0(6.0)=[a.(6,)®a,(9,)] VU [a.(6,)®a,(p)] (14)
KA N
0(0,.9,)=a" (p)a,(6,)®1, ] UU[a,(6,)®1,]a, (o) (15)
%
G(6,)=[a,(6,)®1,] U U [a,(6,)®1,] (16)
W 2 4E DOA Aili v i /AT &4 g SR A -
mina,’ (¢,)G(6,)a,(¢,)=minO(6,.¢,) (17)
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Figure 3. Estimation of pitch angle and azimuth angle
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