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Figure 13.1 Multi-user MIMO communication systems: K =4,
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Figure 13.2 Uplink channel model for multi-user MIMO system: multiple access channel (MAC).
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13.1 Cok Kullanicilh MIMO Matematiksel
Modeli Do

Figure 13.3 Downlink channel model for multi-user MIMO system: broadcast channel (BC).
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13.2 Cok kullanicih MIMO Kanal kapasitesi
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Figure 13.4 Capacity region of MAC: K = 2 and Ny = 1.
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13.2.2 Yayin Kanali Kapasitesi
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13.2.2 Yayin Kanali Kapasitesi
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13.3.1 Kanalin Tersini Alma

-
Fr- - - -d----f---C-EZ-Z-—Z-cZ-IZ-Z--—Z-Z—d-z-c-—-—ft-—-—-—-—EzZ—Z—Z—ZI—c-—=-—=-d
————— m——=—d=-—=———4———-—F————j|-———q4-————f-———-—pF————|————
_____ e O Y [ I Y
_____ e O Y [ I Y

I
I
|
|
g, a1aT----"T--"-"-"r-T"—""rr--"—/"A~"~T"T~"~T1T~-" """ 77
|
|
1
|

BER

| | |
! ! |
-3 : I : I : I : I :
1{] E—=—zzZlzzczzdzzzzfxz=—zzkEzzzzZlzzzzdzzzz—tzzzZz=ZkEzzz=zZlz=z=z=J
r- - -z Z---I--_-_ZC-Z--ZJZTZ-ZZ-ZJ----rI--Z-Zc-Z-ZZZJzZzZZ-Z%]
————— --—--9¥----+-----r---—|--"—-"-"4--"-"—-4+-—-—=-"—pF=-===|= == — 4
%? [ E—— E— E— E——— E—— R E——— E——— h——
F—&—~Channel inversion [NB=NT=4, user:20/selected user.4) .

4 —H&— Reqgularized channel inversion (Tx:4, user:20/selected user:4)
W INSE 0 2 4 6 8 10 12 14 16 18 20

SNR [dB]

Figure 13.5 BER performance of two channel inversion methods.
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Kodlar

* Program 13.1 “multi_user_MIMO.m” for a multi-userMIMOsystem with
channel inversion

= Program 13:2 “QPSK_mapper™

n (13 iC
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13.3.2 Block Diagonalization
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13.3.2 Block Dlagonallzatlon
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13.3. 2 Block Dla%onallzatlon
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13.3.2 Block Diagonalization
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13.3.2 Block Diagonalization

BER

SNR [dB]

Figure 13.6 BER performance of block diagonalization method using zero-forcing detection at the
recever: Ng =4, K =2, and Nyy1 = Ny» = 2.
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* Program 13.5 “Block _diagonalization.m” for BD method using zero-forcing
detection
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