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THEME: MIMO TECHNOLOGY FOR MAXIMUM COVERAGE AREA
OF 6X6 TO EXAMINE THE CALCULATION METHOD OF INPUT AND
OUTPUT CHANNELS

Introduction

Up to now in mobile connection system to produce maximal border surround
sphere, was used some radiofrequencies. Then was used different frequencies.
MIMO (Multiple input multiple output) makes possibility stay in some places, we
can use same radiofrequencies. In order to interference use MIMO. MIMO has
possibility to cover surround sphere 100% and also we can figure 6x6 wireless
communication system characteristics.

To derive the channel characteristics, MIMO system transmits specified and
known training signals regularly from all transmitters of the system and these
transmitted signals are received at the receiver. Based on the received signals, the
receiver calculates the characteristics of all channel paths from each transmitted
antenna to each receiving antenna. In order to prove that MIMO work, the
transmitted signal X has to be solved from the group of equations in equation (1)
below. We also assume that the system is noise free and line of sight (LOS).
Reference to figure 3 below, if the transmitted signal is represented to be X and the

received signal Y. If the channel characteristics matrix is W, , we may write

Y=XW(1)
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If the channel matrix has N rows as many as there are transmitting antennas
with index i. Then transmitted signal vector is written as X= (x4, Xy, X3, X4, X5, Xg)
()

Also if the channel matrix has M columns, as there are receiving antennas with
index j. Then the received signal vector is

Y= (Y1, Y2, Y3 Y4, V5, V) (3)

These vectors are extended later to matrixes by inserting K samples into each

column. The channel matrix contains path characteristics h;; as

—
hl.l h1.2 h1.3 h1.4 h1.5 h1.6

W = h2.1 hz.z h2.3 h2.4 hz.s hz.e
hs1 hsy hzz hss hzs hie

h4~.1 h4.2 h4.3 h4.4 h4.5 h4.6
hsy hsy hsz hsy hss hse

th.l h6.2 h6.3 h6.4 h6.5 h6.6/
Given Y=XW, then

hl.l h1.2 h1.3 h1.4 h1.5 h1.6
V1, Y2, Y3 Y0 V5, V6) = (X1, X2, X3, X4, X5,X6) *| ha1 hao  haz hps hps hog
hs1 hzz hsz hgy hss hse

h4-.1 h4-.2 h4.3 h4—.4- h4—.5 h4-.6

h5.1 h'5.2 h'5.3 h'5.4- h'5.5 h5.6 (4)
h6.1 h’6.2 h’6.3 h6.4- h6.5 h6.6
\_ =

The solution of X can deduce from equation (4) as
Y1 =X1hyq + xRy +xzhstxghyy +Xshsy + xX6heq (5)
Y2 = X1hy o + x3hg 5 tX3h3 53Xy 5 +Xshs; + X6he,  (6)
Y3 = X1hy 3 + xRy 3 +x3h3 3t x4hy 3 +Xshs 3 + Xehe 3 (7)
Vi = X1hy 4 + Xohp 4 +x3h3 4t xRy 4 tX5hs 4 + X6hes (8)
Y5 = X1hy5 + Xzha5 +x3hsstx,hy s +xshs s + x6hes (9)
Yo = X1hy 6 + Xohp6 +x3h3 6+ X4hy 6 +X5hs5 6 + X6he 6 (10)

This implies that from equation (5)

X = Y1—%X1h11—X3h3 1—X4hy1—X5h51—Xehe 1
, =
hy4

(11)
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Substituting equation (11) into equation (6), we have
Y2 =
X1hy 2 + (J’1 —X1hy 1 — x3h31 — x4hy 1 — Xshs g — Xghg 1)+ x3h3+x4hy
+X5hs o + Xghe 2

_h21(V24x3hg 2 +x4hs 2 +x5hs 2 +x6he2) ~N22(V1—X3h31—X4h41—X5hs 1—X6he.1)
1=
hz1hiz2-h11hz>

Y1—Xphp 1—X3h31—X4hs1—X5h51—Xehe 1 (12)

X, =
1 hi1

_Y1—Xahp 1—x3h3 1—X4h41—X5h51—Xeche 1 h

2 Mo 12FX2hy 5 +x3h3 ¥ x4hy , +Xx5hs, +

Xehe 2

:h1.1(3’2 —X3h32—X4N4 2—X5N5 2—X6Nhe 2)—h12(V1—X3h31—X4hy 1—X5hs1—Xeche 1) (13)
2 hi1hz3-h3 1 Rz

Y1 — X1hy1 — X201 — x3h3 1 — Xshs 1 — xghg 1
hyq

X4=

Y2 = x1hy + x3h;, + (Y1 —x1hy 1 — X051 — x3h31 — x5hs 1 —

x6h6.1)+ Xghz,+xshs, + xghg ,

ha1(YVo2—X1h12—X3h; 2—Xshs 2—Xehe2)—N4 2 (V1—X1h11—X2h2 1—X5hs1—XeNe 1) (14)

Xo=
3 hgqhz2-h3 1 hyo

Y1 — X1hy1 — X051 — X4hyy — Xshsy — xghg
hs4

X3=

Y2 = X1hy + x3h;, + ()’1 —x1hyq — X201 — x4hyq — X5hs 1 —

x6h6.1)+ Xghgo¥xshs, + xghg,

h31(Y2—x1h12=X2h; 2—X5hs 2—Xehe2)—N3 2 (V1—X1h11—X2h2 1—X5h51—XeNe 1) (15)

x =
4 hyshz1-h32 hyq

Y1 — X1hyy — X201 — x3h3 1 — x4hyq — Xshs
he1

X6=

Y2 = X1hyp + X305 + X3h3, + X4hyy + Xshs, + (3’1 —X1h11 — X0y, —
x4h4q — x5hs )

he1(Y2—X1hq12—X3h; 2—X3h32—=X4h4s 2)—he 2(V1—X1h11—X2h3 1—X3h3 1—X4h4 1)
hsyheq1-he2 hsq

Xg=
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_ Y1—X1hp1—Xphp 1—Xx3h3 1—Xx3hs1—Xche 1
X5 = hss (16)

h
Yo = X1hy 3 + x3hy5 + x3h3, + x4 hyp + ﬁ(% —x1hy 1 — X0y, —

x3hz1 — x4hyq — xghe1) tXx6he

:h5.1(3/2 —X1h12=XoN5 2=X3h32—X4 R4 2)—R5 2 (V1 =X1h11—X2hp 1 —X3h31—X4hs 1) (17)

X
6 heohs1-hs2 heq

Hence the solution for the transmitted signal X from equation (4) is given in a
vector form as

X=(x; = h21(V2+x3h3 2+x4ha 2 +x5hs 2 +x6hg2)~N22(V1—X3h31—X4hg1—X5hs1—X6he.1)
1 ha1hi2—hi1h22 ’

h11(Y2—x3h32—X4hy 2—Xshs2—Xeche 2)—hq 2(Y1—X3h31—X4hy 1—X5h51—X6he 1)

Xy=

hi1hz2-hz1 h12 ’

_ha1(¥2—x1h12—X2hy 2—Xs5hs 2—Xghe2)—ha2(¥1—X1h11—X2hp 1—Xshs 1—Xehe 1)
3=

)

hg1hz2-h31 hyo

h31(Y2—X1h12—X2hp 2—X5hs 2—Xghe 2)—h3 2 (V1 —X1h11—X2hp 1—X5hs1—Xehe 1)

X4=

)

haoh31-h32 hsq

X _he1(¥2—xX1h12—X2hy 2—X3h3 2—X4h4s2)—he2(V1—X1h11—X2hp 1—X3h3 1—X4Ny 1)
=

hs2he1-he2 N5

_hs1(¥2—xX1h12—X2h 2—X3h3 2—X4h4 ) —hs 2 (YV1—X1h11—X2hp 1—X3 h3_1—x4h4_1))
6=

he2hs1-hs52 he 1
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Figurel. Channel characteristic of a 6x6 MIMO wireless communication system

Conclusion

Purpose of preventing interference — by giving temporarily code from one
place into border, each subscriber has possibility communicating information and
receiving signal of the six same frequencies.

Results of figuring in other words x; X, , X3, X4, X5, X¢ and yy, y2, ¥3, Ya,
Vs, Ve , COmmunicating channel between antennas and users, to distinguish some

signals in the same frequencies serves by temporarily code.
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