

























































































Signal
Processing
and
Coding

RF Chain

RF Chain

Signal
Processing
and
Decoding

RF Chain
RF :
Switch .
RF Chain
A
i M

Feedback









Spectral efficiency Bits/sec/Hz

16

Ergodic Capacity: M=8, N=L=2
T T T

14

[N
N

i
o

oo

— — mlog(r)
—=- No CSI @ Rx
—— Ant. Sel. (optimal)

O Ant. Sel. (successive)
—~— Waterfilling

8 10
SNR (dB)

12

14

16

18

20


















Spectral efficiency (Nats/Sec/Hz)

Capacity gain (N=2, SNR=30 dB)
2.2 ‘ ‘ ‘ ‘

—— Asymptotic Approximation
o Monte Carlo simulation

0.8 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100

Number of transmit antennas (M)












Spectral Efficiency (bits/Sec/Hz)

18

—oe— No Selection
—+— Rx Selection

10
SNR (dB)

12

14

16 18 20



Signal
Processing
and
Coding

RF Chain

RF Chain

RF
Switch

=

H
=

RF Chain
. Signal
R N Processing
Switch . —-—
Decoding
RF Chain
H 1
| |
v Rx Selection | :
















Specteral Efficiency (Bits/Sec/Hz)

Outage Probability

b _— ——2x 2, No selection
—— Optimal Selection
2 — .
- —&— Algorithm |
—v— Algorithm Il
0 1 1 1 1 1 1 1
0 10 12 14 16 18 20
SNR (dB)
1
0.9
08l SNR=0dB
0.7F
0.6
05
0.4+
0.3+
0.2
01k 5 S E— Optimal
i S — — — Algorithm |
o ‘ /'/ ‘ ;/’ 4 + Algorithm I
0 6 8 10 12 14 16 18 20

Specteral Efficiency












Capacity (bits/sec/Hz)

10

—s— M=5,N=10,K=1,L=2
—=— M=5,N=10, no selection
—6— M=N=5, K=L=1
M=N=5, no selection

10
SNR (dB)

12 14 16 18 20












SER

lamouti Code

—— M=N=2, Al
N M=N=2, K=L=1, Antenna Selection
10 T T T T T il 1 1 1
0 2 4 6 8 10 12 14 16 18 20

SNR (dB)




































Spectral efficiency (Nats/bits/Hz)

Optimal Threshold

55 Y
5L
a5+
ab
35
aL
25
s
15k —*— SNR=20dB ||
! —s— SNR=10 dB
q _o SNR=0dB
1 1
10 10° 10°

Number of users

Sum-rate capacity

7 T

Full CSI, SNR=20 dB
1-bit , SNR=20 dB
Full CSI, SNR=10 dB
1-bit , SNR=10dB
Full CSI, SNR=0 dB
1 1 1 1 1 1 1-bit , SNR=0 dB

0 100 200 300 400 500 600 700 800 900 1000

Number of users

Fhtotd








































4.4

4.2

sum rate capacity
w
(2]

3.2

2.8
0

1 1

—#—— Coherent Opp. (CO)
—H&—— Opp. Ant. Sel.

— —X— - Quant. Sel. (QS)
—v— Opp. Beam. (OB)
— —%— - Quant. Opp. (QO)

1

1

20

30 40
number of users

50

60

70



Utilization Percentage

100

90

80

70

60

50

40

30

20

I Opportunistic (OB)
[ JQuant. Opp. (QO)

I Quant. Selection (QS) | |

[ Coherent opp. (CO)

16
number of users

32

























Normalized sum rate capacity,
T T T

SNR=10 dB

T T
X
~ 6
N
I
=~
[S]
()
Q@
0 5 ]
=
g
]
=
a4 1
<
o
o)
3
< 3p 4
()
o
>
[&]
c K~
Q2 ot E
£ ~—*~ Full CSl, r=0
|-|_J —©— 1-Bit, r=0
g —4— TDMA,r=0
o1 —>— FullCSI,r=0.8 ||
& 5 1Bit, r=08
. TDMA,r=0.8
0 1 1 1 1 1 1 T T T
0 100 200 300 400 500 600 700 800 900

Number of users

1000





































































