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3- Cooperative
4- Eavesdropper
5- Decoding
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6- Eavesdropping station
7- Multi input multi output interference broadcast channel
8- Fading

1- Downlink

2- Base station

3- Secure DoF

4- Secrecy Rate (SR)
5- Spatial 1A



& J515 (g 3lsliont o (523 6385158 s (gl e oA UL 35 casial sia153)

ool o m0s, o o js laie Ny =N, 5,3
IS [KiC] )l8 anags (2850 JUSiw o5 0 ule]
IV] 0T e y0 (F) abasl,

Y[k el _ U[k,c]H y[k,c]
_ U[k c]H H([:k ,c]V[k ,c]s[k <]
+U[k,c]H( i H£k,c]v[u,c]s[u,c]
u=Lu=k (f)
S S kel fub]lfub] | ko]
+ ZHL’]V[’ SR EN RS

b=1b=cu=1
vk eKceC

k,C]E(Cmed Ry

IA >l o UlRe] gliel ccaa
s Neh Jhies Glalapgie a5 0l walys (b 650k
-1

]

JUEPUNCSNNETIIS PR VINIEPC) VA
Do dalgs CN(del,o—,fld) &5 sl Alke

ol oo o3l oo le 58 VT s 2y o ile
ol i sl ) S5 5 WS logm Lo cnlpl
S LS5 (8) 5 ) Laly, &3t 53 oo MIMO IFBC

slkel = Jpulk e yleeh/lkel vy cxcec

()

u=Lu=k

skl _ Jpyl ,c]|:{H([:k ,c]V[u,c]}K

K Cc
{{Hl[)k el ,b]} } &)
U=lp—1p=c

vk ek celC

JUSs sLas i Byme a5 ol A xd s 5le glk <]

5ol [KiC] s gy 3l s g Ll

. .. . k, d x(KC -1)d
S ol sl U35 gl 5 e sile T e 0KCD

J3los slas d xd glaw sl fyoux op LS 5l as col
IA J ool anlie 0325 0 (UL 5 IC1%) sk (30 5 390
s VT sy 5 a5 iy sl sl i yo (oilnn
a5 3gesaalys >k [Kie] LS 6l ulkl

145 2l oo s " S5 JalS (g 5lulinl o
Jlkeel =de(chl)d vk eK;ceC )

rank(s[“]):d vk ek ceC M)

fos O ygm0dn g Sl astinal (NG ) S0l o cdl o
Dydoe w0 j ~CN(01) US4 55 G o e
(ol 3l adaxd o o ple Jolow BS DL (g9 L )0

Ul [KC] il sl 1y s (ans) o0l 4z, d 1%
b.aLod LS‘)—‘ d[k'c] d[k’C]Smln{Mb,Nm} A_TJ_»SLrA
o5 43,5 5 45 e o Jsb SIS 3 )5

dcl g wk ekKceC 0)

ol 0 KA1 K} gC2{1,.Ch alal, 2,0 o
\ . .
) I T e T T P g
c
Slim ol o s 3l Gialed (My x (N )|
A4S 00, 5 ey, slkel e oo Ly [k,C] o,
.
. Sgk,c]:|

Jorm o atbe BT LP o5 cosguns

5 o o ol s [t o

S 50,5 o oS i VIl e O Sl g k]
o le ol lmopgia VT[T el el
So 5 (D={Ld) asvi*livieD) ol i

3 owm iS o 0 S 0> L bl Jlw )l Je
o So BS ya bawgs Jlo )l JESew Sl ¢ (6, NS i

09 M‘}} Mb x1

d
xleel =ngk'°]si[k'°] =vikeldkel vk ek cec
i1

™

el O)le [KC] )15 awgs 3L 0 JUSw Sl

ylee] :in[)k ,c]ix[u,b] kel
b=1

u=l

_ plehkelgeel i Hlk el el
e V&

the desired signal u=lu=k
intra—cell interfering signals (V)
< K k.c b b k
+ 3 SHfehlelue] y plkel

b=1b=cu=1

inter—cell interfering signals

Vk ek cel

AWGN 3555 N x1 s,y nl€el ) yliel coNnt s
ol 0 il g g o Sl L bl s
TS g tsibe Jlasl 31 gy (T =N (04 g0ty )

4- Subspace of desired signal
5- Inter-cell interference

6- Inter user interference

7- Perfect 1A

1- Configuration
2- Precoding
3- Post-coder matrix
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4- Closed-form solution

5- Grouping scheme

6- Signal to noise ratio

7- Sum-rate

8- Channel state information
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1- Feasibility conditions
2- Degree of freedom
3- Zero-forcing
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1- Span subspace
2- Effective channel
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ABSTRACT

One of the common challenges in wireless communications networks is wiretapping broadcast
signals from radio stations by eavesdroppers. In this paper is shown that interference alignment (IA)
technique can be completely eliminated intra and inter-cell interferences, in a cellular
communications network with the same frequency allocation to all of the users. Also, this technique is
able to provide maximum degrees of freedom (DoF) and securing the communication against
eavesdropping. 14 approximately can close the rate of network secrecy to rate region of the interfering
broadcast channel (IFBC) in high SNR regime. In order to prove the mathematical and intuitive
capability of the interference alignment technique in increasing communication security, a kind of 14
algorithm closed-form is used in the downlink of an unsecured cellular network. Simulation results are
demonstrated for a certain range from the number of eavesdropper’s receive antennas, that secrecy
rate well possible come close to the network sum-capacity in high SNRs.

Keywords: Cellular communications network, security, interference alignment, secure degrees of
freedom, secrecy rate, MIMO interference channel.
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