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Algorithm 1: The Generating Procedure of the Proposed Algorithm 1: Generating Procedure of the Frequency

Polar-Domain Transform Matrix W Selective Polar-domain Redundant Dictionary

Require: Input: the number of array elements of the BS (or RIS) N,
The minimum allowable distance p,; threshold (a: the number of subcarriers M, carrier frequency fc.

bandwidth B, the number of distance grids S,

antenna number N; antenna spacing d; wavelength . redundancy rate <

Ensure: Output: the frequency se]eﬁtlvivgolilrr-domain redundant
. . X x
polar-domain transform matrix W F""d‘d‘“m‘q‘néﬂ' """ Y
N242 |f0l‘ m = {1 2, ﬂff} do i
I Za = g5 2y | S = e~ BZQ_JL(_’”*I B/M; 1
225=0 __g__.--fc')r n—{'ﬁ-,l . ,gN -lTao
3 T ePeA o mm e e e 4 n
FEPeAl-nomommmmmoocoo oo e e oo s=--==~for s = {0, 1, o ,8—1} do
4 forne{01--- N-1} dog--" 6 if s =0 then
5: 8, = 21*?»—7;%-1 according to (11) 7 Generate far-field steering vector a as (3) by
-1 2 ; using 0,
6:  Tem = -Za(1—0%) according to (15 g Un;
sn = 524l n) gto (15 8 D([m] = [D[m] a[m]];
7. end for 0 else
8: W, = [b(@g, ‘F's,U), b(@l, T‘S,l): s Tb(gN_l:T"g’N_l)] 10 Generate the s-th distance grid as
9 S=s s=s5+1 Tam =227 (0)(1 = 67)/s;
10: until 1 Za < Pmin 1 Gen_erate HFNF steerlng vector b as (2) by
5 using fo, On and 7 ;3
1: W=[W;,Wy,--- , Wg] 12 D[m] = [D[m] b[m]]:
2: return W. end
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. LA'GMMV‘OMP{%J‘E_TE.-I:'-ﬁi* Algorithm 2: Proposed LA-GMMV-OMP Algorithm
D ﬁ_ﬂ:OMP *E%&iﬁi_l_ Input: received pilot Y, equivalent combining matrix W,
= =

threshold to terminate woomp, the maximum number of
iterations in the LA-QMMV—OMP algorithm Lmax
Output: estimated channel h

O S e E o TR S 0
v SERHAR AR RA A E Gl W i W i s

—— —_ . YA 5 for m = {1,2,--- , M} do
\/ E{ﬁéﬁ%Eﬁ%1E LE-{E -l'-l_’l‘l_:E Bt 6 \ Calculate the correlation matrix I'[m] as ();
7 end
¥ if = "1"thén
9 Obtain coarse AoAs é(‘?“, (}5“ as (@);
10 Obtain fine estimations of AoA and distance
Frie TX + H = /41 =t (08Y.78Y), (ARY #8Y) by_the CDL _scheme;
D %’I’Xﬁﬁé‘e%&‘ﬁl}ﬁzn *@*}:EI%.I{E-Vl-*ﬁ E - 11 Up({iatc ;he FS%’RD used in the step 3 as () and
v LOS’?_%]‘?E*:ZF_/I\E% ~~~~~~ o calculate the new I'[mn] as 21));
~ 12 | el e ————
& 4 //\\ ~~"IS~‘: Find out new support set, 7, as (22) and (23); :
v NLoS1= 117171:4: % I }E% 14 |L Update the support set.Q = QLY & oo ]
15 for m = {1,2,--- , M} do
16 Calculate the orthogonal projection as (@);
—_ 17 Update the residual R[m] as (25);
O BiE RS RIE I R BRI E AR I = m oo S Y .
19 1 if ||R||Ff||Ro||F > wowmp, break; 1
20 | LRAER e e l
21 end

22 Acquire the estimated channel h as ();
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