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Abstract; According to the practical co-existence scenario of one-hop LoS ( Line-of-Sight) and relay cooperation
transmission of cellular network, the high spectrum efficiency schemes of cellular network were designed with multiple
stream service simultaneously for shared channel resources. In order to solve the inter-stream interference problem of the pro-
posed schemes, the linear and non-linear minimum mean square error (MMSE) successive interference cancellation adaptive
receiver was designed through addressing the received overhearing interference as the useful information. Moreover , the base
station ( BS) adopted the asymptotic optimal superposition coding scheme in high SNR to equalize the two information
streams , whereas , the relay station (RS) obtained the global optimization solution through semi-definite relaxation method
and random optimization and achieved the optimal relay beamforming matrix under the subject of two information streams
sum-rate maximization with finite power constraint via dichotomy of structured solutions. Finally, simulations and analysis
verified the effectiveness of the proposed schemes and the correctness of the theoretical derivations.
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Bl R ESERE R o =b" = =d” =0.5 [YPEREME
S BEAE BT 104 W SRR 0 B 5, X EL RN IE BY
JFITHE R 5 58 O T 30 SR DU AR SCHE AT 1 vh 25 R B TR Y
Wl A B AR PAE TR ECE N o =4, BT E P EHb
WA B PFES B I BN d, = 1km.

B, ALHEE d =d, =d, =d, = 1km [} FEIEIFE
YRR, ARG E A MR A AE B2 AT
py = p, =10dB H RS Tk p, 0 95 B I A i
RONE 2 0T E TR 00 A5 5 0 2R R e T 4
HiBE W, ARG T AR v 8, 1 HL R SR A SIC 2k
P MMSE S5 £ 700 2 5 6 [ W, ] 52 1) 2 30 A5k 56 1)
RE. (EARE R, 5 T3 07 A L, e K b k3% R
W) MRC-MRT FiiZht 77 ZE[ 19 ] F1 RS (1) AF Jr 240 Lk
A AR A, Hor B xd He B9 SCiRk[ 19 ] 9 MRC-MRT
S Pk sl ot 9 FH P BN AL (53 W, = ¢ b,y b hy,
MR A I EARTOR S R kSR W, =
HRE LR m DA R Ak DR 20 I ELIR MT Ak
FREIE T P Bk MT [ (95 3. SR, r 3 ih Ze 47584
LA ARG 25 T 2 % JH Al 2 5008 o v ) 1R BB L X2
FTHa=1,0=0,c=0fild =1 B EACMEM L, RHE
JNGifish () Ak MT A0 12455 1) SINR 78 (AR /).

2.2

—% - Direct relaying at a’=b’=c’=d*=0.5
—* - Direct relaying without SIC

—&— MRC-MRT without SIC

—a— Optimized W, without SIC

—o— Optimized W, and adaptive Rx

Sum rate of the two traffic flows/b/s/Hz
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Power of relay p_/dB
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dy =2km,d, = Tkm PAEXIFRIBEE , RIAS [ 5 36 1 % A2 454
FERTREAN ). [ 3 e 15 1A 2 eI £k, Hodh ik

YIRSHEBEE N p, = p, =20dB, I L4521 o] J T 2
J7 G5 HAW DT SR L RA B I PR BE 3 4, P XS L
77 SALFEAR IE A & i \MRC-MRT 1 F 4% p 4k 5%
KAETTR A HAE A SO § 77 S A H T HoAl 7 R B
A S PR

10

% Optimized W, without SIC
— -Optimized W, and adaptive Rx

—<4 - MRC-MRT without SIC

3 —&— Direct relaying without SIC
—o— Direct relaying at ’=b’=c’=d*=0.5

Sum rate of the two traffic flows/b/s/Hz
W
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| .
-
i

4 6 8 10 12 14
Power of relay p_/dB

E3 RS R AT (SR =1.5km, d,=1km,
d,;=2km, d =1km, p =p,=20dB)
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—*—MRC-MRT

W=nl

- 4 -MRC-MRT w/o overhearing
Existing [9] with MRC-MRT in p,
Proposed

-Existing [9] with MRC-MRT in 2p,

Weighted MSE

5 10 15 20 25 30
Transmit power of the relays p /dB

B4 ARETTRIIMSEXT (S8 B d =1.5km, d,=1km,
d,=2km, d;=1km, p,=10dB, p,=20dB)

[, ASCE IR T S8 d, = 1. 5km, d, = 1km,
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B R p, =10dB,p, =20dB I}, AN [F] J5 ZE /9 N AL MSE 4
REXS LL , DAIET 4 Hha] LU 3, i 07 28 5 HoAth 5 2 4 L
HA @R A5 R0 ae, bt e ny oy B dha %
75 % MRC-MRT SCHK[9 ] (77 2 F B #E rh a4k i R 55 07
5 M S WZs s T 5 4 AR R 55 BXT T ax s
J5 By A AR

G AR SO e T TR J7 S8 A AN ) 19 P 4 R B
AR BRI K 1% D AR AR S 400 S 1Y AN R PR R, HA
SR E N d, =1. 5km,d, = 1km,d, =2km,d, = lkm M
Kl 6 FTLIE B, bk REE . P 4k gy 35 in, R 48
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Transmit power of the relays p /dB

Fls  RIFI5 R B AER AT H (S i d, =1 Skm, d,=1km,
d=2km, d;=1km, p,=p,~20dB)

/ 2 antennas; 2 relays; P, =P, =10dB
4 antennas; 2 relays; P, =P,=10dB

¥ —=— 6 antennas; 2 relays; P, =P,=10dB
— -2 antennas; 4 relays; P, =P,=10dB

o —o -4 antennas; 4 relays; P,=P,=10dB
2 —o -2 antennas; 2 relays; P, =P,=20dB

2 2 antennas; 2 relays; P, =P,=30dB

Sum rate of the two traffic flows/b/s/Hz
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Power of relay p_/dB
Elo  RIF S AL AT (S8R B d =1.5km, d,=1km,
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