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Near-field wideband cellular codebook design and channel
estimation in terahertz extremely large-scale MIMO
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School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China

Abstract: In terahertz extremely large-scale MIMO systems, new challenges were imposed by the near-field beam split
effect on wideband channel estimation. To address this issue, a subcarrier-dependent wideband cellular codebook design
scheme was proposed. This scheme designed different codebook sampling structures for each subcarrier, enabling the re-
finement of codeword without increasing the codebook dimension. Correspondingly, a wideband channel estimation algo-
rithm named multi-dimensional accumulation generalized simultaneous orthogonal matching pursuit (MAGSOMP) was
introduced, which enhanced channel estimation accuracy by accumulating multidimensional channel correlations. Simu-
lation results demonstrate that, at a signal-to-noise ratio of 5 dB, the normalized mean square error of channel estimation
achieved by the proposed algorithm improves by more than 7 dB compared to existing algorithms.
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TR RS AT, AT SR 455 1 A 5%
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Wi PR E SR T

1) fors = 1:1:§

2) fori=1:1:6V"

3) R4 N (32) IR 7 s & i A>T X 3

HIVI AL E (X ,,,)
4) form = 1:1:M
5) Xif 5 A W 5 A A TR (R0,
ARG (x,,p,,) XF BT XI5
(3L B S AR (s5,0,m)

6) end for

7) end for

8) end for
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2) forl/=1:1:L
3) SRR V=[P e Py,
4 U(nm) =’V nm) 2, U=[u uz---uM]

5)  (s',i") = argmax 2“ (I (s,im))

.0 m=

6) MR 4 2N (32) 3K 13 W B A & 1 Al 1 E
(X.3)) = (xs,: Yo -)

7y form=1:1:M

8) RO PR b(3,0,/,) FEHO, =

{Qm b xlyl?fn )}
X

0 P, ={P,Wb(55.,))

10) Gm =Py,

1) HEH%ZER(m)=y,-P,G,
12) end for

13) end for

14) form = 1:1:M

15) h,=0,G,

16) end for
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