The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 18, No. 2, pp.33—48, Apr. 30, 2018, pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J11BC.2018.18.2.33
JIIBC 2018-2-5

A2 gEHY 2= 5T K- A8 o5 2 MIMO
Ade) zE Y Y o AY T

Joint Interference Alignment and Power Allocation for K-User

Multicell MIMO Channel Through Staggered Antenna Switching

*

* __ Rk —
g5, Olz= |, HhA

sokok

X

Jeong-Su Kim*, Moon-Ho Lee**, Daechul Park

2 o B ATolE K AR 0% A oF 9 o 29 (MIMO) ZFHAISH 14 Aol digk 21E ] 4
9 9 Ae @Y Aee SRR, SV 2 A = ke 29199 Bal RIRIE (blind) B4 ARE 2
MIMO 7+ AdS gt $2le Ad A AR A7) egg)h:}_,_ 7]—7( o] HE A 01]1] E) 2y
AE g 9 A sPsA AL stk Aok | 7)Mo Ad A
og CE MU (R4912. 44 1 15 1ehsh A el el A4 7sd
1 2913 She)7F Aol enl $A/1E A 89 T REE AR A
e e L EREET

g K AR B

FU

2y R Q) (> A
o | 7PEe dsks AEg
4 Ao e, 3%
MIMO 7941k 7 Ae] 5 &

P

1 of

& %@’.3} LPE}%&E}.

Abstract In this paper, we characterise the joint interference alignment and power allocation strategies for a
K-user multicell multiple-input multiple-output (MIMO) Gaussian interference channel. We consider a MIMO
interference channel with a blind interference alignment through staggered antenna switching on the receiver. We
explore the power allocation and the feasibility condition for cooperative cell-edge (CE) mobile users (MUs) by
assuming that the channel state information is unknown. The new insight behind the transmission strategy of the
proposed scheme is premeditated (randomly generated transmission strategy) and partial cooperative CE MUs, where
the transmitter is equipped with a conventional antenna, the receiver is equipped with a reconfigurable multimode
antenna (staggered antenna switching pattern), and the receiver switches between preset T modes. Our proposed
scheme assists and aligns the desired and interference signals to cancelthe common interference signals, since the
received signal must have a corresponding independent signal subspace. The sum capacity for a K-user multicell
MIMO Gaussian interference channel with reconfigurable multimode antennas is completely characterised.

Key Words : Blind interference alignment; multiple-input multiple-output (MIMO); Gaussian 19interference
channel; reconfigurable multimode antenna
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Joint Interference Alignment and Power Allocation for K—User Multicell MIMO Channel Through Staggered Antenna Switching
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Table 1. Antenna switching pattern for receiver 1

At receiver 1
Hy — si g (1) (1) 0 0 (2]
Hyi — s by (1) (2 bt (2) 0
Hy — s 0 (1) hn(2) hyp(2) 0
Hp — 5 0 Inp(2) hip(2) hip(1)
Hy — 5 0 I13(2) hi3(2) hia (1]
Hy — s (1) hy3(2) hy3(2) 0 0
Hy — Si I (2) hu(2) Ia(2) 0 0
Hy — s h(2) 0 0 hyg(1 hu(1)
Hi; — Si I5(2) 0 0 hys(1) hys(1]
Hs — s Ins(2) his(1) 0 0 Iys (1]
H 2, £AM7| 29| OHE|LE ALE THH,

Table 2. Antenna switching pattern for receiver 2,

At receiver 3
Hy — s 0 0 h3(2) i\'*,{fl (1)
Hy — 5 hx(1) ha(2) h33(2) 0 0
Hy — s (1) (1) 0 1] h1(2)
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Table 3. Antenna switching pattern for receiver 3.

At receiver 5
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