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, 1
v=o0°+ EMMSE(l/v),
MMSE(s) = E [{xn — E|x,|x, + S—1/2wn]}2] ,  wy ~N(0,1).

Ve LEEDAEB R ARKDEBEL T RAAM AKELGHTE
DMSE(L, K AT LBIE TMMSE(1/v)IZFLLY,

EL. BBOENEET HIHEEE. BRHIRILE—
F(1/v)Z&/MNIT 5HERES,
HHIR/ILFX—

F(s) =1(s) + g{azs — 1 —1In(c%s)} + %ln a’.

1(s) = 1(xp; xp + s Y2w,), d:ESx,OL=—IFWRIT
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EE

NARXEBEEHTEIL. /4 XL LOEIR ClEHRERNT
EHERRd[1-2]1%FERT S,

alE B

I-MBEE & =C[1-9] —1(5) —MMSE(S)

FERAER
1

1
F'(s) =0 <(—— - = o2 + EMMSE(S).
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T3 —ZE D
s =0(c™)Zmt=9 fiE[7-1]
h(lx(]) < 07TEMT, I(s) = —lns + o(lns) ass — oo.

d o)
F(s) = Eln(azs) + E{U s—1—1In(o%s)} +o(Ins) ass — oo.

LEEDF'(s) = 0DfEo2sop =1 —d /5 + o(D)EFES L&,
lim F(sopt) = o(Ino™2).

g2-0

1= 6‘1MMSE(S)75\’DS < oD

lim F(S)—I(S)——{1+lns}+ lim Ino 2.
a%-0 020
§—d>0BMDT, lim{F(s) = F(sopc)} > 0. .

[7-1] Y. Wu and S. Verdu, “MMSE dimension,” IEEE Trans. Inf. Theory, vol. 57, no. 8,
pp. 4857-4879, Aug. 2011.
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vt =g?% + EMMSE(l/vt_l), v0 = 1.
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[7-3] S. Kudekar, T. J. Richardson, and R. L. Urbanke, “Threshold saturation via spatial coupling:
Why convolutional LDPC ensembles perform so well over the BEC,” IEEE Trans. Inf. Theory, vol. 57,

no. 2, pp. 803-834, Feb. 2011.

[7-4] K. Takeuchi, T. Tanaka, and T. Kawabata, “Performance improvement of iterative multiuser
detection for large sparsely spread CDMA systems by spatial coupling,” IEEE Trans. Inf. Theory,
vol. 61, no. 4, pp. 1768-1794, Apr. 2015.

[7-5] D. L. Donoho, A. Javanmard, and A. Montanari, “Information theoretically optimal compressed
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1
_ 2 _
vi[l] = 0% + S 2, MMSE(st[l — w]).
R EH
vi[l] = 0% forl ¢ {0,...,L — 1}.
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