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MO PAU

1. Tinh cp thiét caa dé tai

Hién nay trong cbc $Hing hing ngay thong tin liérat déng vai tro
quan tong khong th thiéu duoc, né quyt dinh nhéu mit heat dong da
xa hoi, gillp con ngdi ndm hit nhanh chéng cac gi trn hoa, kinh§,
khoa hyc ky thuat rat da ding va phong phi. Cungsivsy phat trén
manh mé cia cac dch wi truyén $ lidu toc do cao, la cac idh w
giai tri yéu du hing thong éng. Bén anh dé xu hréng tich kyp cac
dich w trén céc thit bi di dong wi sb lwong ngay canging cung
Vv6i sy phat trén cia cac thué bao. Chinh @iéu d6 da thacday
nganh vén théng phat téin manh ng, va trongdé viéc nghién éu
vé mang hing ©ng radoi dé dapung sr phat trén nay. Vi iy cac 6
chirc ITU d& nghién ¢u mang didong cac cong nghtién tién moi,
cac dch w biang théng éng Wi céac tiéu chan nhr Wimax, LTE
hay LTE- Advanced vv.Day la cac cong nghméi cho phép trugn
tin hiéu co chit lvong cao, Bng thdng éng va nliing uu diém wrot
troi khac € hira len mang 4i cho ngroi dung cac &h w truy cép
dir liéu tbc do cao va cht luong dch wi tht.

D¢ dat dugc cac yéu &u W bing théng éng, ving ph 16n ding
nhe dam bao tot chit luong dch w, hé thdng théng tin didong
LTE/LTE-Advanceddd sr dung ky thuat truyén thédngda ching. B6
la viéc lap dat thém céc nat chigp tiép dé chia ving ph song thanh
nhiéu ching nto chuyén tiép dir liu truyén gita cac tam thu phat
gdc va céc thit bi nguoi dung. DAy la ndt céng ngk cé nhéu wu
diém va mangdi loi ich thét thyc nhr mo rong vang pla séng, ing
théng krong aia ke thdng, giam cbng sit tiéu thy trénduong truyén,
nang cao cit lugng ke théng vadic biét 1a i thién tai khu wrc bién
cua cell i ma cé t b tin hidu trén nhéu SNR thp.



Chinh vi nliing ly do trén, \éc nghién @u vé ky thuat truyén
théngda ching trong théng tin diong la At can thiét.

2. Muc tiéu nghién aru

- Nghién @u V& cac K thuat truyén tin héu trong & thong
théng tin didong.

- Nghién @u cac K thuat chuyén tiép trong ¢ thong théng tin
di dong.

- Nghién ¢u danh gia htu ning lam véc aia k¢ thong da
chang.
- Xay drng, mé pldng mang king ptin mém chuyén dng tir

d6 phan tich, so sanh danh gia Kt qua dé tai.

3. Pi twgng va pham vi nghién aiu:
Ly thuyét va caadic tinh dia h¢ thdng théng tin ditong.
Ly thuyét vé ky thuat chuyén tiép trong I thong théng tin didong.
Phan tich & cacdic tinh pldi hop.

- Phan tich Wu ning k¢ théng da ching pti hop trén kénh
fading rayleigh.

4. Phrong phap nghién @u

Phrong phap nghiénim dé tai 1a Kt hop ly thuyét, tinh toan
v6i md phong king phin mém dé so sanh vatanh gia cac & qua.
Cu thé pheong phap nghiénim bao ¢m céc giaidoan sau:

+ Thu thip phéan tich cbn loc cac thong tin, tai éu lién quan
dén dé tai nghién 6u.

+ Nghién @u ly thuyét dé tim hiéu cac kén thrc o ban ding
nhu cdng thirc dé tinh toan cac thamdgrong Fé théng da ching

+ S dung ptin mém Matlab va hac prin mém chuyén dng
dé danh gia mé pbng cac théngd&he théng da ching.



5. B6 cuc deé tai

Theo muc tiéu vadoi tuong nghién ¢u da trinh bay phan trén,
ndi dung diadé tai $ bao gm cac phn sau:

CHUONG 1: TONG QUAN VE HE THONG THONG TIN DI
DONG LTE/ LTE-ADVANCE

CHUGONG 2: CAC KY THUAT CHUYEN TIEP TRONG H:
THONG DA CHANG PHOI HOP.

CHUONG 3: KY THUAT PA CHANG PHOI HOP TRONG
HE THONG THONG TIN DIDONG LTE/LTE-ADVANCED

CHUONG 4: PHAN TiCH, MO PHNG, PANH GIA HIEU
NANG HE THONG PA CHANG PHOI HOP TREN KENH
FADING RAYLEIGH.



CHUONG 1
TONG QUAN VE HE THONG THONG TIN DI PONG LTE/
LTE-ADVANCE
1.1 GIOI THI EU CHUONG
+ Lich sr phat trén caa hé thong théng tin didong.
+ Cong ngh LTE.
+ Cbng ngh LTE-Advance.
+ So sanh céng ngh. TE-Advanced va céng ngh.TE.
+ Cac cong nghsir dung trong LTE-Advanced.
+ Trién vong aia k8 théng thdng tin didong trong trong lai.
1.2 LICH SU PHAT TRI EN CUA HE THONG THONG TIN DI
PONG
1.2.1 Céng ngk mang thé h¢ thir nhat (1G)
1.2.2 Céng nght mang thé h¢ thir 2 (2G)
1.2.3 Coéng nglt mang thé hé thir 3 (3G)
1.3 CONG NGHE LTE
1.3.1 Givi thiéu cong nglé LTE
1.3.2 CAcdic diém cia cong nglé LTE
1.3.3Kién tric mang LTE
1.3.4 Kién tric mang 16i LTE
1.3.5 Mang truy nhap E-UTRAN
1.4 CONG NGHE LTE-ADVANCED
1.4.1 Givi thiéu cong nglé LTE-Advanced
1.4.2Uu diém céng ngté LTE-Advanced
+ Bang thdng éng
+ Nhiéu ludng di ligu
+ Hb tro cac tam phat nlo
+ Chuyén tiép théng minh



+ Cong ngh da phoi hop

+ Cai thién tin hiu va ting ¢ do truyén tai dir lidu
1.4.3 Kién trac mang LTE-Advanced

a. Mgng truy nhdp LTE-Advanced E-UTRAN

External IP netwarks (internet, corporate
networks, operator services)

Non-Access | MME i | S-GW

Stratum

4

Access %

Stratum %
(AS) RLC

EMAC
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i § Relay Node '
B > Contral ! User
% Plane ! Plane
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Mang 16i g6i phat trén EPC
Hinh 1.6: Kén trac E-UTRAN da LTE-Advanced

1.5 SO SANH CONG NGH: LTE-ADVANCED V Ol CONG
NGHE LTE
1.6 CAC CONG NGHE SU' DUNG TRONG LTE-ADVANCED

1.6.1 Céng ngé MIMO

Tinh ring cho phép céc #tibi di dong va tam phat séng ét
ndi giri nhan dir lidu v6i nhau théng qua néil anten gi 1a MIMO.

1.6.2 Truyén dén biing réng hon va chia € phé tan

1.6.3 Ky thuat chuyén tiép

1.6.4 Truyén din da diém phéi hop

Phat thuta diém phdi hop (CoMP: Co-ordinated Multipoint)
dugc coi la ndt trong cac k thuat haa hen nhit dé cai thién cac éc




d6 s liéu va nhy vay ting théng lrong bién cell vaing théng lrong
hé thng.
1.7 TRIEN VONG CUA THONG TIN DI PONG TUONG LAl
1.8 KET LUAN CHUONG

Véi nhitng uu diém vuot trdi so Wi cac mang thé hé trudc d6 thi
cobng nglé LTE-Advanced khéng rimg mang di toc do truyen di
liéu nhanh bin, dung trong ke théng ln hon, kha nang phi séng 6t
hon ma condap ing dugc nhigu cac tén ich thét thuc trong doi
sbng con ngoi. Chinh vi iy, LTE-Advanced & la cong ngh vién
thdng lra clon hangdiu trong trong lai.

CHUONG 2
CAC KY THUAT CHUYEN TIEP TRONG HE THONG PA
CHANG PHOI HOQP

2.1 GIOI THI EU CHUONG

+ Gi6i thiéu vé cac K thuat chuyén tiép trong k¢ thongda ching
phdi hop.

+ Phan lai chuyén tiép.

+ CAc o ché truyén din chuyén tiép.

+ Cac K thuat chuyén tiép.

+ Hé thdng plbi hop truyén din dadiém CoMP (Coordinated
Multi-Point Transmission).

. Céac @ ché bt cap cho véc hra clon chuyén tiép.



2.2 GIOI THIEU VE CAC KY THUAT CHUYEN TIEP
TRONG HE THONG PA CHANG PHOI HQP

D6 la viéc lap dat thém cac nat chiy tiép dé chia viing ph
séng thanh nkii ching nk chuyén tiép di liéu truyén gitta cac tam
thu phéat gc va céc thét bi nguoi dung.

eNODEB

(=)
I)im/ db\ Relay link
-

Access link

Hinh 2.1: k§ thuat chuyén tiép

2.3 PHAN LOAI CHUY EN TIEP

2.3.1 Chuyén tiép loai 1

Chugn tiép loai 1 & mt kiéu cdng ngh chuyén tiép khiéch dai
va chuyn tiép tin héu (AF).

2.3.2 Chuyén tiép loai 2

Chuyén tiép loai 2 1a mt kiéu cong ngh chuyén tiép giai ma
héa va chugn tiép (DF)
2.4 CAC CO CHE TRUYEN DAN CHUYEN TIEP

2.4.1 Khuéch dai va chuyén tiép (AF: Amplify and Forward)

Transmitted signal ~
; |
Relay Received signal -

L
Power Destination
W O—» Amplification > CW

Source

Hinh \& 2.4: Minh ha co ché chuyén tiép AF



MRC taiduong downlink tr tram chuyén tiép vaduong tnrc tiép
déndich 1a:
Yo °[t,] =R hoX(t,] +

(2.10)
+I7h9?hRDX[t2] + (”hRD hRD X[tZ]) + ,7hRD nRN + nD

2.4.2 Gii ma héa va chuyn tiép (DF: Decode and Forward)

gﬁh-
-
- -
- ~
.‘"‘-
=
R |

Source Relay o

Demodulation Encoding Power Destination
O—>» Idecoding _— fmodulation 1 Amplification 0

Hinh \& 2.7: Minh ha co ché chuyén tiép DF

o 1] = Pty ] + Ny R L] (2.17)

2.4.3 Gii didu ché va chuyén tiép (DMF)

Dau tién, tam chuyén tiép < giai diéu cké tin higu nhan duoc tir
nguwn. Saudé thyc hién diéu ché va chuygn tiép tin hiu dén dich
2.5 CAC KY THUAT CHUY EN TIEP

2.5.1 Chuyén tiép mét chiéu

(]

-9
(o}

m

Hinh \& 2.8: Minh ha chuyén tiép mot chicu



2.5.2 Chuyén tiép hai chiéu

eNODEB Giai doan 01
é "\ _
A g UE

Giai doan 02

eNODEB

Hinh 2.9: Minh ha chuyén tiép hai chéu

2.5.3 Chuyén tiép chia &
2.6 HE THONG PHOI HQP TRUYEN DAN PA PIEM COMP
(COORDINATED MULTI-POINT TRANSMISSION)
2.7 CAC GO CHE BAT CAP CHO VIEC LUA CHON
CHUYEN TIEP

2.7.1 Go ché bit cap tap trung

2.7.2 Gy ché bit cip phan phéi
2.8 KET LUAN CHUONG

Qua phan tich cacykthuat chuyén tiép trong f¢ thong da ching
nhu trén thiday 1a ndt ky thuat tién tién dapung day du cac tiéu chi
vé ky thuat dingdé tang arong dung trong, mb rong pham vi phi
song va gim chi phi vn hanh éa cac nha gin ly mang vién théng.
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CHUONG 3
KY THUAT PA CHANG PHOI HQP TRONG HE THONG
THONG TIN DI PONG LTE/LTE-ADVANCED

3.1 GIOI THI EU CHUONG

Ky thuat truyén din da ching & sr két hop cia cac lién kt
truyén din ngin dé co tié mo rong pham vi phi séng @a mang king
cach & dung thiét bi chuyén tiép trung gian dgta may phat va may
thu.
3.2 KHAI NI EM HE THONG PON CHANG VA PA CHANG

3.2.1 H théng don ching

3.2.2 H théng da chiang

a. Pgc tinh hg théng hai ching

b. Cac mé hinh i thédng da ching
3.3 MOT SO KIEN TRUC HE THONG DI PONG PA CHANG

3.3.1 H théng da chiing v6i nat chuyén tiép ¢ dinh

RNs 6 dinh throng duoc trién khai trong mng dé cai thién
vung phi song va dungulong tai cac vung biénwa Cell phi, cac
vung 18m do bche clin

3.3.2 H théng da chiang véi nat chuyén tiép di dong

Tram chuyén tiép di dong throng duoc gin trén céc thit bi giao
thong (Vi di nhe xe buyt, xe kra ...) nfim muc tiéu cung &p dich
vu di dong Bt bén trong cac ptong tién giao théng

3.3.3 H théng da chiang véi nat chuyén tiép tam thoi
Tram chuyén tiép tam thoi cho phép tén khai tam RN am thoi dé
cung dp ho sung ving ph va ring lec mang ti cac khu wc, roi
ma cac tim eNodeB hac tram chuyén tiép o dinh c6 vung ph yéu
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khéngdam bao chit lugng dch w, haic noi dang >ay ra cac s cb
tac ngren.
3.4 CACUU PIEM VA NH UQC PIEM CUA HE THONG PA
CHANG PHOI HQP.

3.4.1Uu diém cia hé théng da ching phdi hop

3.4.2 Nhrgc diém cia hé théng da ching
3.5 CAC MO HINH KENH TRUY EN

3.5.1 Kénh theo phan b Rayleigh

3.5.2 Phan 16 Ricean
3.6 KET LUAN CHUONG

Duya trén nét s kién tric @a he thdng da ching dugc dé& xuat
nhu trén, cac nha du Iy va khai thac @th wi vién thong § dé dang
chon Iya cho minh it kién tric phu bp v6i diéu kién va yéu au
thyc tién dé trien khai. Ngoai ra, théng qua cao diém, thi g
théng thong tinda ching @ ban giai quyét duoc vin dé cong sat
cia ke théng khi ting $ ching truyén din gitta tam phat va tm
thu, ddng thyi tang ving pl mot cAchdang K.

CHUONG 4
PHAN TiCH, MO PH ONG, PANH GIA HI EU NANG HE
THONG PA CHANG PHOI HQP TREN KENH FADING
RAYLEIGH

4.1 GIOI THI EU CHUONG

Hé thong théng tinda ching ptoi hop duoc sr dung da dem hi
nhiéu uu diém va bi ich thét thuc. D& nhin ntn rd rang bn va xac
thuc hon thi trong clrong nay ldén vian € di phéan tich hfu ning
hoat dong aia k¢ théng théng qua ¥ic phan tich cac thand sjuan
trong trong k& théng
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4.2 HE THONG HAI CH ANG PHOI HQP VOI NUT CHUY EN
TIEP CO PINH
4.2.1 M6 hinh t théng

Relay

Source @ @ Destination
h,‘n‘)

Hinh 4.1 : M6 hinh &ithdng Wi tram chuyén tiép o dinh
Yo =Visro) Vo (4.1)

4.2.2 Tuyén truy én (S-R-D)

yity,+1
4.3 XAC SUAT LOI BIT CUA HE THONG HAI CH ANG PHOI
HOQP

4.3.1 XAc sdt |i bit véi co ché chuyén tiép AF

a. Xac sudt 161 bit cia tuyén (S-R-D)

XAc stit 15i bit caa tuyén (S-R-D) la :

AF a < 0 ’ Yo - / by
Fsr-0) = 7 - 7)1 el H o417 Ve erf (\/7) y Y erf (\/?)
+e‘Vm(1Wsn*’1/17) (VSDeVm/V - Ve}’m/VSD )erfc(\/b_l/ﬂ]) - (ySD — 7)
— o Yn(Uys-1ly) o V!V - bV [E
+(1 e )B/e erfc(,/bym) 1+ b}_/erfc(\/?)%
trongd6 : A=y, (A+byy)/ Vg vad =y, (L+byg) Y.

b. X&c st 16i bit cia tuyén (SD)
XAc stit 15i bit tuyén (S-D) la:

yD(S—R—D)

(4.16)
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Vi

P(ySD < yth) = J‘yie_ysall_’sady =1- e_(yth/l_/sa) (419)
07D

Trongdo: yo, = E(h,) E</N,1a SNR trung binhi@ tuyén (S-D).
c. X&c sut 14i bit tai dich khi khéng s# dung tin hiéu cia tram
chuyeén tiép

P, =ax erfc(\/M) —axegnre lEVTS}_jerfC(\/Vm(b +]/VSD)) (4.22)

S

XAc st 15i bit trung binh i co ché chuyén tiép AF cia ke
théng hai cling ploi hop khi yo, <y, 1a:

F)DAF =P(ys V) X P(Q'—:R—D) +(l_ P(Vg < yth)) XP g (4.23)
4.3.2 X&c sht |8i bit véi co ché chuyén tiép DF

*X&c suat 18i bit caa tuyén S-R-D

P(Z—FR—D) =PRji-xPio * (1_ Pbit—SR) P

com-D

(4.24)

Trongdo: P, 1a xac sét 13i xay rad tram chuyn tiép.

- a(l- /bV_sR (4.25)
Ralt—S? a(l 1+ bVSR )

Khi tram chuyén tiép giai ma thanh cdng va tréw tin hiu dén
dich (D), xac skt xay ra bi tai dich 1a P

com-D
_a@-e"") 0 [byg o= [ by
a0 ==~ Eym«/n%“f(ﬁ) yRD,/HbVRDerf(ﬁ)
+g ilWetho)(y oo — & Vo erfe,fby,, — (Vo ~ Vo) (4-28)

N . %
+(1-€ ym/(llySD—llyRD) D_/RDe_Vth/yRD erf ,bym Vo by, RD erfc(\/? ) %
0 1+bYgo i
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trongd6: A =y, (1+byy)/ Ypval =y, A+byps) ! Ve

Xac st 18i do I8i lan truyén P, ¢ tré dugc gioi han & gia
tri xau nhit B, ,<0.5
4.4 XAC SUAT ROT MANG CUA HE THONG HAI CH ANG
PHOI HQP

4.4.1 X&c st r6t mang doi véi co ché chuyén tiép AF

p¥ =14V g Yo gonm (4.30)

Vo=V Vo =¥
4.4.2 X&c st r6t mang doi véi co ché chuyén tiép DF

poF = (1_ e—mvy)(l_ e Vs>)+ e VnlVa %;, Vo€ "™ —Jo€?7= 0 (4.37)
° Vo Vo 3

4.5 HE THONG DA CHANG
4.5.1 M6 hinh t théng

Hinh 4.5: M6 hinh &théng da ching
4.5.2 Xac sét 18i bit trong h é théng da ching

1 1
Pb—QAM (E) 22—

N
E
”J;“ 1 oi10 2(N+p+T(N+) (4.47)

s 7P

4.5.3 X4c sét r 6t mang trong hé théng da ching

R =Plyo <yal= P§i>i§
Yo Vi (4.48)
DMy (s)
=1-L" ]—’;D
Y

&
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4.6 MO PHONG PANH GIA KI EM TRA CONG TH UC LY

THUYET

4.6.1. $ d6 m6 phéng danh gia kiém tra céng thirc Iy thuyét
4.6.2 Liru do thuat toan
a. lwu dé thugt toan danh gid BER I# thong

Khai tao chubi bit va cac thong
bandau

7

Tinh SNR

hai ching phdi hep

I<=length(SNR

Tinh BER 2 cling
phoi hop

\ 4

V& d6 thi BER theo
SNR

Tinh BER Direc

Tinh
Pero)

\ 4

i ++

Hinh 4.7 : lru @6 thuat toan mé pbng BER a@a he théng hai cling ptdi hop
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b. Két qud mo phing

HE THONG HA CHANG PHOIHOP YOI COCHE AF

=0

—Hiaichang phoi hopcoche AF

EsfNo(dB)

Hinh 4.8: BER B théng hai cting pbi hop voi niit chuyn tiép
thuc hién co ché AF

0 HE THOMG HAl CHANG PHOIHOP CO CHEDF
10 7 T
|=— = [iyot g truyen truc ep
frv, o I Haichang phoi hopsu dung coche DF
pou
107 e
""" =
oy “C
2 - VU
10 gz
o
o
il
L
I
10
-
L 1] S 10 15 20 25

EsiNo[dE]

Hinh 4.9: BER B thong hai cling ptbi hop véi nat chuyen tiép
thuc hién co ché DF
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BERHE THONG HA CHANG PHOIHOP

223 == = Duongtruyen truc iep
— — Haichang phol hop gamma  =2.69

— — Haichang phoi hop gamma =475

Haic:hang phoi hop garnmma

BER

|

%:
;

8
] 5 10 15 20 25 30
Esibo[dE]

Hinh 4.10 BER hg thong hai cling pti hop voi
cac nagrdng SNR khéc nhau
Nhan xét:

Hinh 4.8 Wi co ché truyén din AF trong & thong hai cling pHi
hop cho thy ti 1¢ 18i bit caa k¢ thong @wong nétdat mau xanh da
troi)

Véi hinh 4.9 & dung @ ché phan §p MRC trong & thdng wi
co ché truyén din DF thi 1 18 13i bit caa k¢ thdng hai cking ptbi hop
Vv6i NGt chuyén tiép ot hon soduong truyén tin hiu trec tiép

Véi hinh 4.10 mé pbng t 1& 15i bit cua ke thong hai cling plbi
hop V6i cac ngrang SNR khac nhau thi téwv nhan duoc két qua 1a
cacduong truyén tin hgu c6 s dung tam chuyén tiép voi cac mic
ngudng SNR khac ludnét hon duong truyén tin hiu truc tiép, co
ngha 14 trong teong hyp ta pli hop thém tam chuyén tiép thi 1 1&
13i bit ludn thip hon ti 18 16i bit khi ta khdng dung am chuyén tiép
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tai cing 1 SNRié tiép séng trugn di. Nhu vay trong cac trong hop
khi ding thém tm chuyén tiép < cai thién duoc chit luong tin héu
& dau thu. Ngoai ra da vaodé thi 4.10 ta thy, khi tadidu chinh
ting ngrong SNR(y,,) 1én thi t I¢ 13i trong ke thong dwoc ci thién
dang K.

c. Luu dé thugt toan danh gia xac sdt rét dich wu cia hg
thong hai ching phdi hep

d. Két qud mé phing

- X&c st rét dich w cia b8 théng hai cling pbi hop khi sr
dung @ ché truyén din AF (Amplify and Forward)

Han Xuat Rot bMang CuaHe Thong 2 Chang PhoiHop SuDung Co Che &F

gammam=2 69
—_— —gammam=4.75
gamma_"=5.90
a
n — —gamma  =9.06%
w*
.3
)
N
~ \\
ERL! . 3
= L s
b N
)
~ =
10 b b
%
% \ i
\\
-
10 S
™,
FE
I
i} 5 10 15 20 25 30

EstMo[dE)

Hinh 4.12 : Xéc sit rot dich w hé thong hai cting ptbi hop
str dung @ ché AF

- Xé&c st rot dich w caa ke théng hai cling ptbi hop khi sr
dung @ ché truyén din DF (Decode and Forward)
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Fae X usk Rot Mang CuaHe Thong 2 Chang PhoiHop Subung CoChe DF

o
10 | e
R s =
SR e,
-\. T - gammamzﬁi s
\\ Ny — — gamrna, =690
10 S — — gamrna, =9.06%
P N,
;
""""" Ny
TS
n* ‘\\‘
"""""" £ .
Rl
I
1
10"
"

0 5 10 15 20 25 30
EsiNo[dE]

Hinh 4.13 : X4c sit rét dich w h¢ thong hai cting
phoi hop ar dung @ ché DF

* Nhén xét:

Duya vaodd thi nhe ¢& md plong theo hinh 4.12 va 4.13 trong ¢
hai phrong thic truyén din AF va DF thi thy khi ting ngrdng SNR
lén thi xac sét rét dich wi cia ke thong ding ting Ién.

4.6.3 Lru d6 thuat toan danh gia BER h¢ thong da ching
néi tiép nhau sir dung phirong phapdiéu ché M-QAM

a. Két qué mé phing

Dua theo phn ly thuyét d& trinh bays phan trén a luan vian vé
hé théng da ching theo hinh 4.5, tdi md ptbng BER @a hé théng
nay. O day sr dung @ ché truyén din AF, khaing gita cac nat
chuyén tiép trong k¢ thdng |a Bing nhau vay day sr dung kiéu diéu
ché M-QAM cho céc kénh Rayleigh fading.
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BER -h-Crabd for multihiop overRadeigh channel
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Hinh 4.16: Md phng BER ¢ théng hai cling sr dung

phuong phapdiéu cké M-QAM

So Sanh BER cua BPSK vs M-Crithd for 2Hops over Raweigh channel
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Hinh 4.17: So sanh BER: Ithong hai cking sr dung
hai phrong phapdiéu cké BPSK va M-QAM
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* Nhan xét:

Chon loai tin hiéu diéu cté tin hiéu 1a 4-QAM. CAc tin Kiu $
truyén trong mai teong chu anh hréng aia fading va niiu nhigt va
bén thu thrc hién giai ma. Dya vaodd thi mé plong nhr hinh 4.16,
thi ta thiy ti 18 15i bit caa h¢ thong hai cling c6 s hd tro cia 1 nit
chuyén tiép t6t hon so Wi duong truyén tryc tiép. Khi so sanh
phurong phéapdiéu ché BPSK va 4-QAM trong & théng hai cking
nhu hinh 4.17 thi ta #y 15i bit xay ra trong & théng dbi véi kiéu
diéu ché BPSK la 6t hon so i kiéu didu viéc didu ch bing
pheong phap 4-QAM.

- BER -h-QAM formulihop overFayleigh chennel

4Chang
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Hinh 4.18: M6 pbng BER I§ théngda ching st dung
phuong phapdiéu cté M-QAM
* Nhan xét: .
Dya vaodd thi mé pteng nhr hinh 4.18, Gi kiéu diéu ché 16-
QAM trén kénh Rayleigh fading trongt thbng ¢pm 5 ching, sr
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dung 4 nut chugn tiép nbi tiép nhau thi ta ty ti I¢ 16i bit (BER) dia
hé théng cé & hd tro cia cac nit chudn tiép tit hon so Wi duong
truyén trec tiép (duong nétdat mauden).

4.7 KET LUANCHUONG

Qua clrong trinh mé phng matlab, va & qua md phong cho
thiy trong K¢ thong hai cling ptbi hop, ddi véi viing phi séng 6ng
I6n, réu ta st dung tam chuyén tiép dé truyen dir ligu thi  1¢ 15i bit
cai thién rit nhiéu so \6i khi khdng s dung tram chuyén tiép vadiéu
nay tre hién qua véc mé ptong dbi vai ting a ché truyén din AF,
DF khac nhau. Bérmanh d6, xac sat thanh cong khiisdung dch w
trong ¢ thong ding dugc i thién dang K. Quadé cho thy duoc
viéc gr dung nat chugn tiép trong & théng 1a ét can thiét va mang
lai hiéu qua rat thiét thuc.

Déi vai hé thdng nhéu ching wi nhiéu nat chugn tiép nbi véi
nhau thi t1¢ 13i bit caa h¢ thdng da ching |1a 6t hon so i duong
truyén trec tiép. Tuy nhién, di ich aia viéc sr dung nhéu ndt trong
hé thong ding cn dugc quan tam vi éu sr dung nhéu nat trong B
thong thi dréi sy tacdong aia nhéu va fading Rayleigh, lic nayle
i bit sau ndi chang < ting I&n va lic nay ¥t cii thién chit luong
cua k8 théng khi sr dung tam chuyén tiép khong con Hiu qua.
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KET LUAN VA HUONG PHAT TRI EN PE TAI

K§ thuit truyén théngda ching la cong nghdem hi nhiéu uu
diém va bi ich cho 1§ thong théng tin didong LTE/LTE-Advanced
da vadang Kt dau duoc trién khaid nhiéu neée trén tié gioi va ¢ ¢
Viét Nam. Cht lwong dch wi ludn ludn & mt chi tiéu duoc quan
tam hangfau trong cac & thong théng tin didong. He thong théng
tin di dong 4G trongwong lai dugc biét dén 1a k¢ thong tich hyp tt
ca cac dch w, cung ép hing théng éng, dung fong I6n, truyén
dan di liéu tc do cao, cung &p cho ngoi sir dung nhiu dich wi da
phuong tién néndoi hoi chi tiéu chit luong phii cang khit khe on
nita. Ky thuat truyén théngda ching gilp nang caduoc chit luong
hé thdng d& giai quyét dugc doi hoi khit khe nay aa k¢ thong 4G.
Trong thdng tin didong, cac useé khu wec ria cell throng thu tin
hiéu v6i SNR ft thip vi xa tam gic. Sr dung ky thuat truyén thdng
da ching dé mo rong viing pli séngd khu wre ria cell, gitp cac user
& khu we ria cell in dam bao duoc toc do truyén dit liéu caoding
nhu yéu éu cia ke théng 4G. '

Luan van da di sdu phan tich éh lugng tin héu trong 1§
thdng chugn tiép phdi hop théng quast 1¢ 15i bit va xac sét rét
dich w cia ¢ théng, quadé thay dugc uu diém aia ke théng so i
hé théng truyén truc tiép khéng qua nut chidy tiép, ddng thyi c6 md
phong danh giadé qua do thiy duoc ar can thiét caa he théng
chuyén tiép. Tuy nhién véc danh gia hdu ning aia k¢ thong hai
ching chra dat duoc tinh fng quat ma chdirng ki & nGt chuygn tiép
cb dinh. V6i hé thdng da ching, viéc danh gia ndi chi dirng lai véi
truong hyp mic ni tiép, chra khio sat teong hop cé pldi hop.
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Trong khuén kB luan vin ch nghién ¢u nhing van dé trén.
Trong trong lai, K thuat truyén théngda ching cn dugc xem xét
nghién &u ¢ mirc dé sau lon nhr phan tichdanh gia cht lugng aa
hé théng hai cking Wi nat chuyn tiép di dong, phan tichitanh gia
chit lugng aia k¢ thbng da ching c6 nhtu nhanh phi hop, may thu
nhan duoc tin héu tir nhiéu nhanh. Va trong cadin dé vé xu ly tin
hiéu nhr chuyén giao,diéu khién céng sét trong chugn tiép, cac
van dé& vé quy hach Vi tri nat chugn tiép dé dat dugc hiéu suit toi
wu nhit cho K théng.



