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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
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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


www.sid.ir

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

WS (o0 05 FSzsS

3%
1b[H lig.
IMb _HL ] ObeNm OthNm /-1':
[2b6]H ull
Iv, Owm,xn, —H¢

OMb.me U[z'b]
—H[K bJH ’ 0o
c U[K b]

Vb =[C|c/C |-c|+LcecC

IMb ObeNm ObeNm

=AX; :OKbed

oolaz_ul (\?) aJolro )‘ XC CJYW uaa..\).)LA ‘J,A.Ql_: 6‘)_:

20,8 o

X, cnull(A;) VvceC 0%

A oibe Ay o sle JU slas Sols null(A,)
b My KN > KMy g S a5 plod (o il
&l sy el (M +KN XA g 5l X, e sl
Sloil) (oged S 5 g Ko e le el dile
Rl Ay JU slad Jle g sl slaaly (Gl (ci5w o908

Mb +KNm—KMb:d
—M, (1-K)+KN,, =d (OY)

W g S b (b =TT
IC1 Lo JUlS 5 05 oy sl ils a5l oy
A C
o5 s s e (R ) 88 o
Sgad zl il (VA) alayl ) 5.1

vikel = nuII(B[k'c]) vk eK:ceC an

K(C-1)d xMy g gls anl s LS () 6l

w8 LS 51 o sle ol S Jesss [k €] )8 (sl 1, B

il yan ICT 530 gla JUIS My xd sla s plo pouz

Wy UL 50 slo JUIS 5 o0t Ll ICT 5 csla JUIS
Dl 3929 plk )15 sl (14) alaly asilen BS, a

. " N
B[K,C] — ‘]?AIig. {{H[[:' cJH U[u c ]} }
c'=lc'#c,b

u=l
effective aligned ICI channels

effective non-aligned ICI channels

0%

{HLk c]H U[u c]}

effective IUI channels

u=lu=k

My >K(C=1)d 5 s 45 plos m ila B

tnsloeo (&l ol 10l o My xd g ile VIO 510

>hb UL 5 ICH T 550 JUIS slom 5le | (So 08
s

305 (o0 (g2 (S e SLS3x L 398 o5 93 aslol o

W s Flo (2 V-
8BS 4S5 Jslw s A3 sla JUlS 51 ik laz
Gl e Loy 08 o oloml b sk K00 (6l Jbos
ooy, b LS (ml 6l 99,8 oo Ll o 05
¢ Jobo 51 OUICT slo JUS iyl (] o 2058 oo oolaiu]
el oS el 0 S ey sl il b

i 1330 5 e Lslyen b =[C | c/C |—c|+1

I ({U[k *l }::J =span (HL“’]H ylze] )
:span(ng'b]H U[Z'b]) 0

= span [HX P L))

IC1 gL JUS My xd o ile o ¥ U5 3ol 3G a5
5ol b Jsbw ol a0 BS, 5l oasliwljno S50
GBL Glr ol A G il (o508 glad Solaspan(A)

K
435 SoS (10) (o Lo atolas | {u[“’l}k:l 5 g

[te]
cell ¢ Ve
H£l,c]
BS, HLZ'C] Mms [2¢]
O%\\\\ e O
AN ~ C]
\\\\\\;\\ ms kel
\\\ N \\\ O
~ e
N @ ~
S NTig S~
~ ~
c AN
cell b :‘C L—J—c +1 \\ H Lb
C c 1
\\\ \\ :\?[“‘] |
N [N U I
BS, \\Ik H[Z,bT\MS[Zb] I
A |
I |
Jwag LN e
{HLk,b]H U[k*b]} 1 sl |
| HIee] I
\ ulk® !

o o 15 JUE —— = oghlae JU ——
G095 )b S5 & 98 ey sl e (e (V) SIS

5xc e(c(Mb+KNm)><d ‘Ac ECKMbX(Mm+KNm) Woles UJ‘ 1

o dde (5 SGey an |y (g liel sae lade L_';J.A.C

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 anunsecured 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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