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ABSTRACT

ABSTRACT

By deeply mining spatial resource, massive MIMO technology can effectively
solve the spectrum efficiency and power efficiency in future wireless communication
system.While massive MIMO renders many traditional problems in communication
theory less relevant, it uncovers entirely new problems that need research:
computational complexity, realization of distributed processing algorithms, and new
application scenarios.The focus int this paper is to explore system performance based
on new application scenarios.The main contents and innovative points are as follows:

Firstly, a two-stage precoding approach based user scheduling is studied in this
paper. 1)Design pre-beamforming matrix ,the same pre-beamforming matrix is
semistatically applied to the users with the same or similar transmit correlation, which
forms a user group.2) Suppress the interferences within each group with zero-forcing
algorthim.The serviced users is no longer restricted by the number of transmitter
antennas in our proposed algorthim.Simulations show that the system throughputcan
be effectively improved.Then,by deeply mining vertical dimension resource, a particle
swarm optimization (PSO) based beams optimization 3D-algorithm is proposed.An
issue of joint downtilts adjustment and power allocation of every beams is addressed
to maximize the cell spectral efficiency in this paper. Each user will be allocated one
beam and it can bring huge improvements in throughput and radiated energy
efficiency. Finally, IA is applied to massive multi-input multi-output system,and an
anti-interfence method of massive multi-input multi-output based on antenna selection
is present .The transmitter and receiver select a set of antennas to transimit signals
according to the optimiazation criterion of maximum channel capacity using an
improved distributed antenna selection algorithm with low complexity using an
impoved distributed antenna selection algorithm with low complexity .After anenna
selection, we aligned the interference from different spatial data flow in one direction
or into one subspace ,leaving most of the spatital degrees of freedom for useful

signals .Simulation result show that the proposed schemes offer an approximately
Il



ABSTRACT

sharply improvement in throughput gain compared to the zero-forcing precoding

solution in high SNR.

Pilot contamination reduction in multi-user TDD systems will be a focus in the

next work.

Key words: Massive MIMO, beamforming, Interference alignment (1A), Vertical

dimension
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VLK, TOER MBI A5 DU A Je , A AT B B i [ 2 3 (1 A P R
SR, TETCLR PR H B Bk G G0 R, anfal G R ) FH A %6 55 2R Gt DRl 1
— AN EE B SRR TR . Tk, ZMAZHH (ultiple input
Multiple output) #ZARREME LR A H I FH 261 £ 32 ik, (B S R LR
MIMO H ARIRAEH & AR EAIeHOE S T EFETE R . 2010 )R, DURSER =R
5% Thomas L. Marzetta $ H 7 AHAE MIMO 4 (Massive MIMO) , X FR{E Large
scale Antenan Systems. Very Large MIMO, Hyper MIMO. Full Dimenson MIMO.
AGROS, HLESEIL IR &, SIS, S G R ROR T R BRI %

TR, TCEFENEAE BRI IR A, A4 ANATTH SR AR = I )
(whenever). (L&A (wherever). SAEEMIA (whoever) KAAT &AL
BRI 1 “NNIBIE” 1ZHALR T AR, 7E)5 36 IR, AW I B
LIRSS AR T ) B H R BT, LAIESS S B R (Orthogonal
Frequency Divison Multiplexing , OFDM) . MIMO £ A AR BHT AR %5 77 0
LR NHIME (0 B, 2005 4E 3GPP (3™ Generation Partnership Project) ZHZR
LTE (Long Term Evolution) RZitrAEAL HAR/ZSEHL 100Mbit/s IS B A5 %
[1] 5 2008 4F, Ay 7 2 AR SR EE T R HCHs B 1 AN TS [ 54t b 55 1) A i o
LR, E R RSB R R IEE R T 16bit/s S TUARANEEHA
IMT-Advanced (46) (R, fEmEBSHEGBHAE S (—HKT 120Km/h),
TATWEAE AL A T LAA S 100Mbit/s, FEAGIE FIPREE A B 5 ARG A ] DASE
I 1Gbit/s B NATIEAE B LR (2], BEE I 7RG A RE .
tdk, USRS MESSEOR . BT, EASE IR 46 @5 /4%, 2013 4F 12
H 4 H, wE=KZERFMG 46 W HEbREE P EE ST I EER 46
AR Bk AG BEWHE I XA, RN 56 B S R AHAA I I K%E. 5G H 2

-1-
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A TLENGEAR (B4 26031, 36[4-7]+ 4G[2]F WiFi) MIHARRE FoH AR
b R AE R, R — DR A R A N 4 . DARL S FI S8 — obnite, $RALTEAT
I TE] AT S AR N S AR 2 [ s 22 4R E B EGE . 56 RS
SRR 2020 SERBEE TR, WEHMMLELN . TRHM . TTLE.
RHURE MIMO HoAR . BB 2l Hi AR Lk DA A e NS5 o0 R . o 2
2% BERfE HE T SDNL NFV Mt AR ERR, B TR E ML 7 1), B
FESRRMIThRE, & — D IIREIER R MRS B — A KRS 2R 5ERE, Al Sil L ol
HOC [ BE RS R RE . ERORIT I 5G FT L4, X1l 2 56 RAN EFAEEF
SROME 3 BB SHEAE R TOERE R AR A5 G2 I, et 8 o il 7 2 %
REFEARTHE R, 2L 56 TRARMKF RN FEFRL —; Hill
ZUEARBIL KIS S B IERRIE T REMHE NG ), 7TH JCCHE 56 M4
FALBE G BT R s R R RAE L MIMO $ AR 7849 I & 25 18] B8, R 22 4K
LRI 2 R W, TEAS T EEIG IR0 BE IR AL R B Rk Th A i LT, AT LA i
RmEEAE: S NE A A 20 & I 5, AT SO R 56
[P 4 A 5 IR K LR 7R SR BTN, 2020 4F (B i Bkt L 2010 4E38K: 1000
%, 5G H¥irea Hl7 10Gbit/s AU md A m A . B 9. B A
R EENE S BRI BE R P N . BRI, ARSRI BG Mg —AN b 2 e, e
. B A SRERERIMEE, 1B 56 AL KR 2 5y I 25 1R R R R e U7 e

RATHE “BA ML A,
1.2 SRMASWHRARNERIIRUAR R KL RS

FEBAS R E R R, T MIMO AR BE 5 AT RO H2 T4 A4 46 7 &
SCIUEAE AR A SRAIOE R A, ATV S S 36 IARRA R Rk
BB G TR R B . 1908 4, HA]Jé (Marconi) EIGIRH | 2 REHIR,
20 et 70 4EAR, AHICEEE R MIMO HiAR T H TlAfE R4+ 20 thad 90 AR,
AT&TBell SE4G % (Bell Lab) HIRFFEZGEMK I MIMO SORLETLIEAE R G0N FH Y
BOHETAE: 1995 4, Telatar I.E. [BIXf 24N\ Z ¥ tHE AR KIS IERS k4T 72
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Jei RS DN R A B 2 i G 5 vk (101 B g S i DUR SRBR S H o DUUR SE36:
TG L RE R KR TAEPRE T 6 MIMO FAR BRI 5T DA 526 87 F f) 1E 20 0T 31,
ML, ToEH B AE SUSAR IT 1 AT 78 MIMO BEAR FAH ) Fr 4t o

MIMO HEATE A B B8 1) -BeSesim MR S i A B 22 AR OR 2, DA 2% W) B2 U
¥ ZAR BN — A B R A BAR B R 2=, RE AR R 800 58 L ROK
S ThE M AE R, dlid 25 () 2 BRI T R G A s B I S IR 4k A R A
BB AR RN (11 [12]. 407, 2R HBEAREEZR R
S AR

1) MIMO {518 £ 455 MIMO {3 B A A BARELAE . BET (5 38 v ok o S8 PR A5 T AR AR
[13][14], BEFHERFAEME BB [17], SEF IR 2T M SRHFAE 1A 15 T A Y
[181[19]1[20], ¥k giitaail21][22] [23] [24] [25], T 5 2R BRI (15 8 A
A[15][16].

2) MIMO {5382 840 Hr - A0 35 S i O 045 TE A5 SOIRES I (1 5 B4 3 B
BB AR A RBUE 1 RIRESH A B S

3) BT MIMO P73 Gt/ AR A 77325 25 B S AL 422 HE RS P P 00 O et 25090 347
S, 2 5 e gm i BE i 3 22 K2 bR 5t 25, AT LUR B 2ot i vk B
(1o 22 G DRI R BAR L HG . 2B #4434 (Space Time Trellis Code, STTC) [26] .
W AARBEIAY (311 244185 (Space Frequency Block Code, STBC) [27] 28]+
220y /P2 R H] (Different /Unitatry Space-Time Modulation) [29]. £&1Eii
Bt (Linear Dispersed Code, LDC) [30] BA K 73 /2 25 I 544 [32] 2%,
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% 1-1 802. 11n, 802. 11ac, 802. 11ad =ACkrUER IS ET L [36]

802. 11n 802. 11ac 802. 11ad
Throughput 600Mbit/s 3.2Gbit/s Up to 7Gbit/s
Coverage Home, 70m Home, 30m Home, <5m
Freq. Band 2. 4GHz/5GHz 5GHz 2. 4GHz/5GHz/60GHzZ
Antennas 4x4MIMO 8*x8MIMO >10%10MIMO
Application Data, Video Video Uncompressed Video

% 1-2 LTE-A. 802. 16m bRk ZHO L [37] [38]
LTE-A TEEE. 802. 16m

Maximum rate 1Gbit/s 1Gbit/s

(reverse link)

Width

1. 25MHz~25MHz

OMHz—20MHz, maximum 100MHz

Antennas

Support

AxAMIMO, 8+8MIMO

Supportl, 2, 4, 8at the base

Supportl, 2, 4at the mobile

Modulation mode

QPSK, 16QAM, 64QAM

BPSK, QPSK, 16QAM, 64QAM

Transmission
technology and access

technology (reverse

link)

OFDMA

OFDMA

UTAESR, MIMO F AR EIK R B, MIMO e AR W 0 5 i 2 P SURTE R
KEHIAR . 2008 4F, 3GPP KA Release—8 FrifEfRA T K5I AT MIMO
HITCE A% D EOR, LTE [341 AR B P #2011 4E R AT Release—10 2 H
T LTE-A & (351, H AT 3GPP AL IELERE Release—12 LA RJGBEARA . 2009
., IEEE flb#fE 802. 11n 5L\ MIMO 4R, B35 A HJ 802. 11b\a\g MZKHITERE,
{34548 i ] IA B 600Mbi t /s, 802. 11ac, 802. 11ad ASK & fiE MIMO 5 A HIiE H
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