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A Gradient Descent-Based Multipath
Component Estimation Technique for
FDD Massive MIMO Systems
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ABSTRACT

In this paper, we propose multipath component
estimation technique for FDD Massive MIMO
systems. By employing the gradient descent method,
the proposed technique outperforms the conventional

technique with smaller computational complexity.
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Table 1. Gradient descent based multipath component
estimation

Input: ZE CNXT P, N,

iter>
ZO, n=1

Initialization: 0
Iteration:

1: Compute A, C, and Vaf for 0<”

2. 0(”) _0(7L*1)_a”vaf(0(n*1))

21 lf0")— @ V)l<e | then

4 0—(9 n), Compute ;1’3 and B for 9
8: break

9: end if

10: n=n+1

Output: é ) IB

o= argming tr (PjZZH) (6)
o] W, Py =FA(A%A) 1A% = A2 Hwo]
ool Axld d=ett  HelE: 9

7(60) =tr(Py 275 = A2)3xl.
ol= H|A3Ql PRI A3} EAolt) o] A

3714 0" = 92 nHA FH7keleh = n
A <A Z7]0]w Armijo] Aol ofs) 2=t 2
23 Vof & Anlsh vg3) 2k

Vof = 221 (diag(CAPEP{ Z27A (AA) !
(®)
o] o, C=diag(cos,, -+,cos6 ) o],

E=diag(0,---,N—1) o]t}
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Table 2. Comparison of the average execution time of
the proposed technique and the ESPRIT technique

P=2 P=3
ESPRIT 0.0127 0.0164
Proposed technique 0.0094 0.0112
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Fig. 1. RMSE performance of the proposed gradient

descent-based multipath component estimation technique
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