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Resource Allocation of Capacity Maximization Based on MIMO System

LIU Chun-ling MA Qiu-cheng ZHANG Ran

(College of Information Engineering, Dalian University, Dalian, Liaoning 116622, China)
Abstract Multiple input multiple output (MIMO) technology can improve the transmission rate of system and increase
the system capacity. Aiming at the problems that users suddenly increase in emergency communication andthe system
capacity of the traditional resource allocation algorithm is unable to meet the demand of users,a resource allocation algo-
rithm for maximizing system capacity based on the user’s minimum rate of MIMO-OFDM system was proposed. It con-
siders the rapid growth of low rate business such as call service in emergency situations. Firstly, the subcarriers are allo-
cated in descending order according to the users’ rate. Then,on the basis of the ratio of allocated subcarriers” number,
the remaining subcarriers are allocated from high to low according to the users’ rate. For the subcarriers with remaining
bandwidth,subcarrier grouping method is used for redistributing, thus it maximizes the number of system serviced
users. In order to compensate for channel fading and suppress interference between channels,a power allocation of sub-
carrier channel matrix grouping was proposed. It can decrease the number of iterations and reduce the computational
complexity. The simulation experiment evaluates the performance of the proposed algorithm from throughput,the num-
ber of system serviced users,computational complexity and so on. Comparing with traditional resource allocation algo-
rithms, the simulation results show that the proposed algorithm increases the number of system serviced users and re-
duces computational complexity.

Keywords Emergency communication, MIMO, Capacity maximization,Subcarrier allocation, Power allocation

| PRAE QoS LU T 7 3R 4% 24 F 1 IR 55

i

Vol. 45 No. 11A

TE I 220 5 HP 30 4 TR M TR 05 32 450 P B 25 )
i, MIMO(Multiple Input Multiple Output) $ AR g8 4% i 3
% it A WS s T Y Z5 MR R 4R TR A 6 ok 2l £ A4 A5 ()
IR M HZS T 38 T RE M A 5. OFDM(Orthog-
onal Frequency Division Multiplexing) £ &R 3 % & ¥ {5 i 47
B2 AN AH B IE 381 715 186 L 7T LA /M T8 Z 18009 T30, 32 8 &
G2 RE A PR . R0 B R A B TR B S A R AR B R
SRRER R RS RENAE S, BIRE LN ERE, B

H R B N Ah 23550 5T MIMO % %0 % U5 43 150 3400 1 TF
ROELAFEMRE ., CERL2J8 B T —FMETHF QoS i MIMO
Tk RGERIE ST RN TRENRES R IEH
B HLARIE T & A P Y QoS (H 2 3% B 1 2 4 T Hiu iw o gk
B T 6 L 22 2% 2 T Hb T 190 3 1 18 il 7 2 i ok, S 2 4k 1 il
IR TR0 320 A B 06 AN 38 1 S A7 7 i T v 4k i s 0 . SCik(3 ]
X MIMO RGEHE T —Fi 3k T 40 100 5 1% 1 ol i 530 3k i B
PR T Z A AL R T R R A R
A 2 BEE T [ 0 R AR A IO 22038 £ 3 S R O 4 ek R £ I A

A AREER S TE (91338104) , L AT T RAFF W (1201346 D ¥ 8,
XE® Q971 —) & Wt % . CCF & 5, TEAFSE T 10 A E S A B TR DR (1991 —), B 8 A=, EEHFSE 7 100 o TR 15 M 4%
AR E-mail:mqc_1991@163. comGRIEMEE) ;3% #4(1985—) , 2 {1, CCF £ 51, FEAFSE )7 18] S TR 85 MK H R,



300 R OB R

2018 4F

FYBER . SCRLA D4 3 2o 48 16 B A% B9 3R 7 = O 0k I
KA 7 G2 %5 e AR 2 F T 5552 2 B A K, DA T 5 S50 15 I 4 42
B o SCHRCS B T — R 3 F HBI A F 19 MIMO R 48T 175
B R R A L S ﬁﬁ%ﬁﬁ?a/ﬁﬂ)ﬂﬂ@ QoS FH 1 Z Ji]
B2 AR AT R i ek . R 2OEAE RGN JE A RN
SAHRERPERRS . B, 76 5080 R 58 & R i 2
Tilt b W I B0 2 L IR IE — 58 AR 2N S T A I 3 1 4
B E A

EEXTLL L4307, AR SCHRE T — Bl kT MIMO-OFDM. %
G5 P /IR R R G A AR AR B R Ay TE B 0k FE AR e AR
UE 38 175 24 S A1 3 Sl 45 FR AT AR 55 1 [ e A — R B L R
TR S RN IR S TEZ AP A H T 748
WA R AT OEAR S5 0 & AR T4 42 18 —Flole +
B A A A IR S 2 B T R e vk I LA AR R
WL BT RS T T R GRS B P B BRAR TS R O
HAE— B R L ARE T F P 22 8 A P L 4 T A5 T R
EIE TN 2 E SR,

2 RENSERGER

AR AR T MIMO-OFDM 1) 3 2 15 &2 4 F 17
WAFEEH . 78 MIMO-OFDM 2 48 N 32 2295 I 7 3k 43 B Fn
Ty A3, T A8 0 40 T 35 R 0 R 45 PR P R A% B R Y B2
SR T D) AR 43 T 42 8 T M B 09 B A B AN B S 55 L 4
il £ 38 18] A T4 DT ARl 55 0 & L RIS T3

B 152 T3 B2 3 R P 2 3 3 5 T A 58 4 N 1 R A
15 B (CSD , MIMO & 3% ¥ify B % K i Hb 58 357 e 4 30 19 {5 18 15
B A% i 5 B A B AR AR N (A5 TR B R A B 0 ] L
W R ES AR BN AMARGEER, B 1487
MIMO F % %2 I 40 i 77 48 0920 2 L B 58 MIMO & 2% i AR 4% H
F T SR A A 8 VR A3 T PO L AR R R 6 i Ak B S A
A5 B AN B {7 B S TE 2R 1 3 1% 26 B 4 O . 4 U
FA AR H2 OB B B0 {7 B R AT AR AL B R R AR

1B B A 8 O B A AR R kA A
FH P AR AT LA H 43 BE 015 8 b A A Bod .
J P 1% .
AP 28l | MIMOR 3% | e [ MIMOE: fog | /171
i | (DER) [BE CBLE %)
A
MIMO%: s | P2
PR TR R CR /3% )
A 4 ‘: = :
seamrg Oon) o] e MMOR I B r g,

E1 MIMO % % % I 55 B AE &

TE 2% 306 v AN U A BB N, AN, R K4, R g3t
AU, 8 MIMO F 48 4% i 5 108 1 & 3% 3 Rz 15000 1
BIBEERE N, XN, 5 H, HECY"Y

hi hm,
H=| i . : @)
hya ot hay,
Hrh by RS N, RBERCREME N, iR L% REZ M
FIE 5 RE, BE h oy, 27 A 56 R 2 55, B Ay v, 2 R
A 3 4 A 1 RE ML

£ MIMO-OFDM R4t A 2 A~ F #k . m B. & A7 8

WA Z A TAEIE , T 2 — A 7 20 0d o A7) /Y45 18 45 B

S5 AR TP g B AT 22 T A R R R AN TR

R R ORI AL — 2 105 1 L9325 G0 e ik )
1) i o A i 30 0 AR TR O R R AR 0 Y o KA i R
RN IS, BB re OV X R R o€ CV R
RIEBAE R B AT Z 8] 1 56 R T LR IR

r=Hx+n 2
Horbon v UABEAER— DK 00728 o8 By 5w B b
B 7S L 72

2 (D) 47 45 5 5 % (SVD) J& - MIMO {5 8 3 8 5>
i 1 22 A4~ M7 4T B9 SISO (Single Input Single Output) 45 [H]
TARIE.

H=G-+D+V" (3)
HP .GV Rl RAEL & FEBE.GZ N, XN, 41 H ik
M.V 2N, XN, i KRR, D 2l H YRR E 3 0T
HEZ 4 FSC I X £ 58 1

WRGE B REDRN Pow ] REHEEE H ERFEE
IAE po e P w FEF8RE s ERYDIR A BIEHESEM H
WIS i NRFAEAH . B & R G R T8 0o JE MR DR %, o,
A0 B 1 Z [A] BY %, IR RAE 7 8 43 B B H] P /YAl 58
7 A T B S LB

TR s EH P w LA IR LSRR

R,,,_\:M&og;(w B o)

oB/S
Hor R, R — R4 A0 P AL f s R AOAE P« B 15
R AN (5) PFiw
R, *ZS)R (5)

%(5)%@@3 FAFT w 1A% B
2k F R Z M,

ma(4) R G5 AT LB FE MIMO £ 41 i K& 21
A,

RETEMPREWIA T

C= qu{ )} (6)

i i ;(log (1+
JC(G)E’J”]% AR

E Zp (Pt s pus =05 Y uss

ﬁijc#JﬁTmm_mik% P BT Bk 55 SO R Bolk 55
FRE ol 55 Holk 55 19 d5 /N R BEOR 43 518 -y = 64 kbps.s
7, =128 kbps.r; =384 kbps Ml r, =1024 kbps, 24 H ¥ & 1%
TR 8 38 L 55 s I R AR SO 4 ol 55 2Z 11 L 5
Jp 511+ 1, IF HAEX 4 Fioll 55 i sl R ZSRAR AL 55 BoA T
R E R . A TP 4% BRI 55 22 R L 461 B AT 32 BB —
T 55, 9K 5 AR A B Bl 55 (9 R SR B I

3 RBESEHEZE

BT UL EA0T A SCER X MIMO-OFDM & 48 F 17 4% #%
B —METFT MIMO-OFDM 25 P R/MNERN RS H B
I RACE WA TS . R AR B 28 ok e L 58— b 2
FHW A SR IRA,
3.1 FH#HiEHE

T AUk o W Bk P A AR

(D fEH#E R, I/ P RS 4 4y T 7 8, — AL
P43 e T 2R D B TR R A5 i R R R
AN TE Ak 2253 15 F B TR T HOKE R (O gk S T

(2)7E 53 BT 4% F e i 1% % % R, s K I P AR 58

B/S



5 11A

XNHEH % . ET MIMO R4 A B & KRS B S % 301

B o3 e 2R, AR (D H A AN P A B T B B = b
B P % R, fl s BAR HEAT 43 BC . B T A 0 20 43 I
SEEE . KARREAS WS 2 P RO P R BER R TR
Gigstm, WRETE — & PR AE AU P 2Z 18 A F

GOX T ARG A BARW 560 F B RGBT
W 53y — AT HEAI T . F IR R R, /N B K R T
PEAT 4L ARE A P i 2 R B — A F 8k 4.

TP A EN B LRINT .
CIEGEiAYE N2

Pus =0.R, =0,u€ {1,-,U}

Step2  WIiH T HIL /T

Du=1;

DFRERERR, /A w:u=arg min R, ,u€
{1,2,3,-+,U};

3) A% PO 4 B0 F BB R T P A R

_ fusB ¢ Aibus
R,.R,=R,+ S ;llogg(l-Fn“B/S),

DU=U—{u},S=S—{s},u=ut+1,R,=0;

SHEELE 2 —4,HEl u=U.

Step3  Fl4x T DL FR 4B

DRATRIH S —5— .,

D FHREMERR, MKMW HF w:u=arg max R, ,u€
{1.---.U};

3 I Step2 H &N P Z ] B #E B = L A B 3R

Stepl

5 _ pusB g AiDu.s
{ﬁ'iyR,,fRquiS l;logg(lﬂLrB/s),

DU=U—{u},S*"=S" —{s},u=ut1;

SYEELR D,

Stepd  RENHBRW RN FRIYEH IO, BRIERSE
W STAE B S T, B F A
B~

DI EEMERR, H/NHHP w:u=arg min R, ,u€
{1.2,3,--,U};

_ fusB < AiPus 9
2)R, =R, + S Elllogg(lﬁLnoB/S)ﬁLB g}llogg(lJr

AiDus
noB~

DU=U—{u},S™=S" —{s },u=ut1;

OELBED—3),

Step5 M FHWEEE NN, FRIFBELHR,
3.2 MELHE

H T AE TR A ) 2% T 5 5 RN B 2 T A T 3 2
AN S B 0 O T M A I R 5 R A B 2 ) T AR o
B B Y A BC LR I AT R Hoh, — R e
3 TC 31 6 T 1 R 0 (o P K O i A A ) F A A L A
HE By R B R FE X RN 43 e 77 29 T3 B A B aod e L U T
RE AP ERN ., KT R R e TR F#
PR E M AT AP o, RN AT T ENT .

BB w 5348 T n, A F 800 I8 4% 7 k15 0
FT A ¥ B AR T HE BT RN

)5

LK P w BT SRR E AR H, R T4

AN 1 1
H, i ={si1 8200 > Suan,, }
—2 2 2
H,,= {-‘u.l 98wz 9t 9 Suin, }
. I I
Hu.lf{h.l 98u.2 9" 9 Sum,, } (&

AEARNFEEERSRES N FEEVFEERSES, &
FEA L P o o R TRD A 3 sk D 2R 4 5 2 D T K SR
R MR A4,

(L)X 2 1) {7 G 08 2 gy, 52 Tl ORI /N 09 I 3 47
HEPF 5

(2) LS4 Bl 1 D) R 2 R4 F R oh k
3.3 EXESH

B P w 58T n, A FHEPIE LA RkEN
TRPAFHEBEER T T AW A SCEE AT ERLE ]
AU 22 B Al B A B T 3 HR R T ROF B A i —
WINHRTELIR I—1 K, & H R E & E R 0D, T
5 G0 14 56 IR 43 Bl B A T B T R 1 R IR L i —
RN RFLEWE n, =1 R, TETGEHZREHN O,
Do P B A5 58 T 5 2 Tl 88 1 AR SCRETE KRR AR T 1158
.

4 BERBERSH

FEFE P, % 8 MIMO F 47 4% % 009 F 2% D Ao R i
AEEFEEZRN T GEZRWRAZESGEE. FESH
m=E 1 s,

*1 HESH

X EXs S8

% % 5% /MHz 20

FH M H 1200

Kk K&K 4

R & 2.4

#H ¥ *F /GHz 2.6
il 20~200

RixzhE/W 20

% 7 Th %k %/ (dBW/Hz) 80

PO R R R NG A (o UK IO SR o R
Matlab FREE shouh b 74 ) 500 e R T L Rt e
PNFREN IR AT T E AT .

(D Ar k2

A ik e 27 9 2 057 I 8] AL B D) Kk Y B L A R R
RACE 1 5 G IR > B3 H5 A0 A b i LU AN 18 2 BT

40

4
35 fe--- A
L

-
L §

vk /Mbps

""" S| —e— RART I
—e— AN TR

Bl Rk H
e RERANSE
60 80 100 120 140 160 180 200

iUk 3
B2 P B A ek S R
Pl 2 45 T T A R R R ML R 2 i B R 4 B 0
T AR RESR AR T RS T2 MR, W
2 AT LG B TR 4 E P BB AT B R A e e R AL ST 1 B
B R T A — e 0, (E R B L 1) P 5 1k A e i)




302 i BN R

2018 4F

B RRRET).

(2) RGN 55 - Beor M

AR MIMO R e 458 4 45k 55 B 38R ZOR AL 55 2l 1Y
LA AT LA 21 5% S8 B IR 55 69 7T P

B3 4y T AR E T R 55 A - 805 RGP IR
FHPEZRIMER, B3 il LA 7 H P8R 1
LT RGEF BN SRR TR B R IEA RS,
BOI 4 Fh A TE BT REIIR 55 09 1 P B0 — FEAY . (HIE, HHEAW
MPERZ N, REFFEMX AR HIRZR, fFAERk
LA S5 8 T 1 i B AR /N Y TP, SO0 A i RO
JTLP % 4 il R A< R L PR IR 55 B9 T P RO R 2 Y

180
160 | [~—BARTEIE
—— WA Rk
10 B 5k
= —=— R AN
o 120
B
& 100
§ 80
W 60
40
20
20 40 60 80 100 120 140 160 180 200
bilak 8
K3 S R GRS TP BN 56 &

(AR T2
TEN 2B EHET . P 8 S R R3S, o TS0l 8 iy
B O B> P 0 58 B8 {5 W 2 2 TR P 22 R M A n)
AR XN FIE o T
<§R,,>2
== )
UXR:
Hrt,a —A0 8 1 Z B AE, o W(E BRI 1 A Mk
U o BB O A PRl 25 U S RGBT RS 1 H P 85
B4 B TEANR RSB RT . 1P 85S A
ZHEMRFR, KRBT HE L HIRSFE LG G P M
MEEAGZENH P LT BYERS RS HILA PR 2E,
R SVE LAY F P IR AR AR TR 0 AR 55 B3R L TR I 2 M e s
WA FRILFZERT REAMLES A FHEN—24rh, Bk
HAPHATRRET AR SRMERZE, FERKl
PRI R R G e KA SE Ak B[R] i e it T P 22
BT 1 5 SORURT BE M (S 2R 45 N 04 BT A R P R R E L AL o
LA ) - B 1

10
[ i B S e e

g B e S .
L e e

07 feenmnian I i\\ﬁ»\f R N |

/
[

AT

06 »,_ﬁ\ R s S R e G S

Q5 [rm=mmime #\ """""""""""
=

04 = 5 R
—— BAATUI R
e AT EE | T~

RUTHE
S RERAMER
20 40 60 80 100 120 140 160 180 200

ViDak 8
B4 HAPBSA TR R
GERIE AT xR 20E (F 5 BT b T 8 1F B 2 B H P
O SEAE B L3R T — A 3L T MIMO-OFDM & 48 & B /b
HWENRERF EIR KURFESEL, ZFERIN2G 5T HE
T8 2 AR AIR R R 55 1 2 0 R A, T S T Rk S T4 A5l
T8 2 AR AR R 55 PR e 3RAR IR 55 L SR IR TRk T R AR 2
2045 1 7 2 0k 3 2 L 4% B P s ol v BRI, BT

03

02

A T2 o> BE 5E B X T AT LA SR T 2R T e
S EH B B TEAN TG, NI AE R SR 45 0 P Bl kR fb . 34, ok
T/ T 2 ) TR E R R T — R T S
R R AR 2R R DR B 0E . D7 B R R, %
SR /N ik B B AR R S BT R G IR 55 T P B 4R T A
BT B OF HAE—E R B ORIE T P 2 [ A A
RS TEGMR. EEHATH2EFES R, ACREDLRE
i AP P S 58 4 0 1R TR A B0 0L R AT RY L 2 — Rb AN
BB s T — AP R TE A SCHTF 5 B S it 1 2% 08 15 18 1Y 52 B 1
RO 8 L 5 8 A TR SR RS AR B 85 FERT ST 3 ik
AP BE .

£ % 3

(1] 3, 3E4R 0% Bk W], 2. KM MIMO-OFDMA F 17 & i fiE
RO WY LAY ). 38 5 24 4. 2015, 36 (7) . 40-47.

(2] =ik, 260, &M, %. MIMO 4k R 4 b — AT H P QoS
H BE o> Bl 7k L) ] ALfE R4, 2015, 31(4) 1 115-120.

[3] PATIL P,BORSE C. Fair resource allocation to MIMO wireless
system using Opportunistic Round Robin scheduling algorithm
[C]// International Conference on Pervasive Computing. IEEE,
2015:1-3.

[4] GANGWAR A,BHARTI M R. An efficient dynamic resource
allocation algorithm for downlink MIMO-OFDMA systems[ C] //
International Conference on Advanced Communications, Control
and Computing Technologies. IEEE,2015.775-779.

[5] ALIM A,AL-GHADHBAN S, MAHMOUD A S H. Resource
allocation scheme for MIMO-OFDMA systems with proportio-
nal fairness constraints[ C]// IEEE, International Conference on
Wireless and Mobile Computing, Networking and Communica-
tions. IEEE Computer Society,2012:512-516.

(6] ERMg, gk, 5844, %, — 0l MIMO i) % &2 2% B2 2 3¢
PR ERL LT, BiloR AR 5 Ab B 2013, 28(3) : 280-283.

[7] WANG Z, VANDENDORPE L. Energy efficient resource allo-
cation in MIMO-OFDMA downlink systems[ C]// IEEE, Inter-
national Workshop on Signal Processing Advances in Wireless
Communications. IEEE,2016:1-5.

[8] ADIAN M G.AGHAEINIA H. Resource Allocation in MIMO-
OFDM-Based Cooperative Cognitive Radio Networks[ J]. Trans-
actions on Emerging Telecommunications Technologies, 2016,
27(1) :34-50.

[9] GUO C,ZHAO L,FAN G,et al. Capacity-and-Energy Efficient
Resource Allocation for Emergency Communications[ C] / Ve-
hicular Technology Conference. IEEE,2015:1-5.

[10] PATIL P,BORSE C. Fair resource allocation to MIMO wireless
system using Opportunistic Round Robin scheduling algorithm
[C]// International Conference on Pervasive Computing. IEEE,
2015:1-3.

[11] MUSHTAQ A S.HAIDER A Z.,OREST L, et al. Improving
QoS in MAX C/I scheduling using resource allocation type 1 of
LTE[C]//Experience of Designing and Application of Cad Sys-
tems in Microelectronics. IEEE,2015:12-14.

[12] CHINGOSKA H.NIKOLOSKA I.HADZI-VELKOV Z.et al.
Proportional fair scheduling in wireless powered communication
networks [ C] // International Conference on Telecommunica-

tions. IEEE, 2016:1-5.





