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MO DAU

1. TINH CAP THIET CUA BE TAI

Trudc qr phét trén vd cling mnh e caa cac dch w s
liéu, trede xu hrong tich lop va IP hoéld dat ra cac yéuau moi doi
vé6i cdng nghép Vién Théng didong. Trong bi canh d6 ngroi ta da
chuyén huong sang nghiéniw va trén khai 1§ thong théng tin di
dong msi c6 tén @i la 4G dra trén @n tang la cong nghLTE (Long
Term Evolution).

Hién nay, trén th gici, cac nroc Bic My va Bic Au da bit
dau trién khai cac rang Vién Théng 4G dung céng ngH.TE. Tai
Viét Nam, cong ngh 4G/LTE da duoc thr nghiém bsi Ericssion
phdi hop woi Bo Théng tin va Trugn théng trong am 2010.Dén
nay, By Thong tin va Trugn thongda cip gidy phép thir nghiém
4G/LTE trong ndt nam cho m don vi, gom: VNPT, Viettel, FPT,
tap doan Cong ngh CMC va tng cong ty VTC. Trong giaioan 1,
du &n thr nghiém cung ép dich w vo tuyén bing ©vng 4G/LTE §
phi séng 4i khu wc Ha Noi ¢6 the do truy cip Internet [éndén 60
Mbps. Tam BTS dung cong ngh4G/LTE da dugc lip xong vao
ngay 10/10/201Q43t tai Cau Gidy, Ha Nbi.

2. MUC PiCH NGHIEN C UU

Su radoi cua ke thong 4G/LTE nd ra kha nang tich fop tit
ca cac dch w, cung ép hing théng éng @n 100 MHz), dung
luong Ion, truyén dan dir liéu toc do cao (1Gbps cho Downlink va
500Mbps cho Uplink)bé dat duoc cac yéu au trén, clng ¥i viéc
dam bao t6t chit lugng dch wi, cac cong nghthanh phn tién tén
da duoc dé xuat sir dung nhr: OFDMA, MIMO anten, trugn dan da



diém phdi hop, ... Mét trong nhiing cdéng ngh dem ki nhiéu uu
diém va bi ich thiét thuc 1a ky thuat chuyén tiép, d6 1a viéc dat thém
cac nat chugn tiép dé chuyén tiép di liéu truyén giira tam thu phat
gdc va thét bi ngroi dung. Ky thuat chuyén tiép duoc s dung Vi
nhiéu uu diém:

- Mé rong vung pla song éa eNodeB

- Cung d@p tbc do dir liéu cao,dac biét tai khu wrc ria cell,

noi mag dé co 1 sH tin hiéu trén nhéu SNR thp
- Nang cao cit luong ¢ théng
- Téi uu dugc tiéu thi cdng sét trén toan b tuyén truyén
dan

- Gia thanh tHit bi thap hon eNodeB
3.POI TUQNG VA PHAM VI NGHIEN C UU

Tap trung chinh vaddi tuong nghién éu la ky thuat chuyén
tiép trong & théng thdng tin didong 4G/LTE-Advanced, trénocsd
nghién @u:

- Ly thuyét tong quan ¢ cdng ngk LTE/LTE-Advanced

- Ly thuyét vé ky thuat chuyén tiép

- Phan tichtic tinh i théng prbi hop

- Phan tich vang phsong va tiéu tih cong sét trong k
thuat chuyén tiép

- Viét chuong trinh mé pbng trén phn mém Matlab dé
kiém ching két qua ly thuyét dadé cap.
4. PHUONG PHAP NGHIEN CUU:

- Thu thip, phan tich cac taidii va théng tin lién quadén
deé tai



- Viét chuong trinh clay mé plong thrc hién kiém ching
cac Kt qua.
5. Y NGHIA KHOA H QC VA THUC TIEN CUA PE TAI

Coéng nglé 4G/LTE dangduoc trién khaid nhiéu noi trén thé
gioi va da bit dau trién khai thr nghiém ¢ Viét Nam. Theo niu
danh gia chuyén maén, ah diém thich yp cho cac th w Vién
Thong 4G/LTE phat tén tai Viét Namduogc dr doan khang tir nam
2013 to di. Dé dat duoc nhing tiéu chén dua ra @a hé théng v téc
do, bang thong, dungulong, ... kK thuat chuyén tiép voi nhiéu uu
diém cia n6da duoc dé xuat sir dung. Hréng nghién au va Kt qua
dat duoc ciadé tai € c6 nhing ung dung hiu qua giai quyét nhirng
van dé néu trén. kn nira, viéc thuc hién thanh congié tai mo ra
nhiéu huéng nghién u vaing ding khac trong the tién.
6. KET CAU LUAN VAN

Chuong 1:  Bng quan & LTE va LTE-Advanced

Chuong 2: K thuat chuyén tiép

Chuong 3:  Phan tictiac tinh k¢ thdng ptoi hop

Chuong 4:  Phan tich ving phséng va tiéu ti cong sét

trong K thuat chuyén tiép
Chuong 5:  Céac & qua mé ptong king phin mém Matlab.



CHUONG 1

TONG QUAN VE LTE VA LTE-ADVANCED
1.1. GIOI THI EU

LTE (Long Term Evolution) |a ioc tiép theo dn dén he
théng théng tin didong thr 4 hay con gi la 4G. H thdng nayduoc
ky vong c6 nling tién by vuot bac vé cong ngk ciing nhr nhiing
tinh ning so i thé hé 3G turéc do.
1.2. LTE
1.2.1. CAc yéu #u cia LTE

1.2.2. Kién tric LTE
Trong LTE, mang truy nfip E-UTRAN va mang 16i la EPC.
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§5 interface

MME/serving GW E
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eNB
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Hinh 1.1 Kén tric LTE Release 8.
1.2.2.1. Ming truy nhdp v6 tuyn
Mot tram gdc msi phac tap hon NodeB trong WCDMAd6
la eNodeB (Enhanced NodeB). eNodeRBahurong cac clic ring
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cia RNC. eNodeB dh trach nhém quan ly tai nguyén vé tusn cia
1 6, cac quét dinh chuygn giao, ip biéu cho @ duong lén vaduong
xudng trong cac 6i@ minh.

eNodeBdugc ndi téi mang I6i thdng qua giao & S1. S1
gibng nhr giao dén lu giira mang 18i va RNC trong WCDMA

Giita cac eNodeB c6 giaodadi X2 gibng nhr giao dén Ilur
trong WCDMA.

1.2.2.2. Mung 16i

- Thyc thé quan ly didgng MME

- Cong dich w (Seving Gateway)

- Cong mung dr liéu goi (PDN Gateway)

1.2.3. Gy ché truy én din

Pa truy nfap phan chiaian $ truc giao chodudng xuwng
(OFDMA) va da truy nip phan chiadn s - don séng mang (SC-
FDMA) choduong Ién.
1.2.3.1. Trugn ddn dwong xusng
1.2.3.2. Trugn ddn dwong lén
1.2.4. Gai phap da anten (MIMO: Multi Input Multi Output)

MIMO 1a ky thuit s dung nhéu anten phéat va néu anen
thu dé truyén va nhn di liéu. MIMO chia Iubng dr liéu thanh nhiu
ludng don l¢, phat cac lang dr liéu nay trén cing 1 kénh vo tugn
tai cung ndt thoi diém. Phia thu & dung mbt thuat toandé xu ly va
tao ra tin héu phat barfau tir nhiéu tin héu thuduoc.

1.3. LTE-ADVANCED

LTE-Advanced la s tién hoa trongitong lai dia cdng ngh

LTE nhim dapung nhing yéu au aia cong ngh thé hé tha 4 (4G).



1.3.1. Céac yéu #u ciaa LTE-Advanced
1.3.2. Céac cbng nghthanh phan dé xuat cho LTE-Advanced
1.3.2.1. Truyn ddn bdng réng hon va chia € phé tan.
1.3.2.2. Gii phdpda anten n# rgng
1.3.2.3. Truyn ddn da diém phoi hop
1.3.2.4. Céc b ldp va cac b chuyén tiép
1.4. SO SANH LTE va LTE-ADVANCED
Bang 1.1 So sanh cac yéue caa LTE va LTE-Advanced

Cong nghé LTE LTE-Advanced
Téc dd Downlink 150 Mbit/s 1 Gbit/s
Téc do Uplink 75 Mbit/s 500 Mbit/s
Bang thdong 20 MHz 100 MHz
Downlink
Bang théng 20 MHz 40 MHz
Uplink
Tinh didong - Haat dong i wu v6i téc | - Tuong tr nhu

do thip (< 15 km/hr) LTE

- Van hat dong tt o toc

do dén 120 km/hr

- Van duy tri hat dong ¢

t6c d6 dén 350 km/hr
ving phiséng | - Léntén 5 Km - Twong tr nhu

yéu du aia LTE

Dung luong - Cell i 200 ngroi dung | -  Gap 03 &n

hoat dong trong 5 MHz | LTE




CHUONG 2
KY THUAT CHUYEN TIEP
2.1. GIOI THI EU TONG QUAN
Nguyén ly @a ky thuat chuyén tiép la viéc ar dung nat
chuyén tiép (Relay nodejté nhan va truyn di liéu giita eNodeB va
thiét bi nguoi dung UE théng qua §€ truyén din qua nhéu chang.

\ Relay Node

eNodeB é\

gUEl UE2

—— Relay link

— Access link

Hinh 2.1 Minh ha ki thut chuyén tiép

Cécuu diém cia viéc Sr dung nit chugn tiép:
- M6 réng vung pli séng éa eNodeB
Cung ép téc do dir liéu cao,dic biét tai khu wrc ria cell
Nang cao cit luong ke théng
Toi uu duoc tiéu thi cong st caa ke théng

- Gia thanh tht bi thap hon eNodeB

- Nho gon, & dang fip dat.
2.2. CAC LOAI NUT CHUY EN TIEP

Hai loai nat chuyén tiép: logi 1 va laui 2.

Mot nat chugn tiép loai 1 c6 thé giap ndt UE ¢ xa, ram
ngoai viing ph cia eNodeB, truy nip dén eNodeB. Mic tiéu chinh
cia no ladé mo rong ving phi tin hiéu va dch w.
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Mot nit chugn tiép loai 2 c6 thé giap ndt UE i hat,
nam trong vang ph cia eNodeB va cé tépn thdng tin trc tiép dén
eNodeB, @i thién dugc chit luong dch w va dung trong tuyén
truyén din cia n6. Mic tiéu chinh ga no 1adé gia ing toan b dung
luong e thdng king viéc tao ra phandp da duong vado loi truyén
dan cho cac UE i hat.

2.3. CAC CHIEN LUQC CHUYEN TIEP

O ROMNIONNg
seﬂe"

eNodeB

Hinh 2.5 Chusn tiép 1 chiu

((‘)) -{Tiz ’

eNodeB

a) Phase one

(( ))_ {is)) Yy
‘*TH &
AN #

eNodeB RN UE
b) Phase twe

Hinh 2.6 Chugn tiép 2 chéu
2.4. CAC 00 CHE TRUYEN DAN CHUYEN TIEP
2.4.1. Khuéch dai va chuyén tiép (AF: Amplify and Forward)
Pau tién, nat chugn tiép nhan tin hiu tir eNodeB (hay UE).
Saud6 né khiéch dai tin hiéu thu nay va chun tiép nddén UE (hay
eNodeB).
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2.4.2. Ghi ma hoa va chugn tiép (DF: Decode and Forward)
Pau tién, nat chugn tiép giai ma hda tin Hu thu duoc tir
eNodeB (hay UE). Sad6 réu di liéu duoc giai ma dang, nat
chuyén tiép & thuc hién ma hoa kénh va chéry tiép tin héu moi
dén UE (hay eNodeB).
2.5. HE THONG PHOI HQP
Hé théng phbi hop ¢ 01 nat ngdn phan phat 014m tin dén
mot b nat chugn tiép. CAc ndt nay i lai tin hiéu da dugc xir ly
dén nutdich. Natdich Két hop va s dung phanp tin hiéu thudugc
tir cAc NGt chudn tiép va tr nat ngwn dé nhan duoc tin héu thu.

(e
Relay é Access
Link Link
Relay
é i

One-hope direct link

Source s Destination
3
\ (‘bj}

Cooperative diversity

W

Hinh 2.7 H thong phoi hop wi 02 nat chuyn tiép
2.6. CAC GO CHE BAT CAP CHO VIEC LUA CHON
CHUYEN TIEP

Trong mdt mang Wi nhiéu ndt chugn tiép va nhéu UE hin
dién, mdt diéu quan tong la kra chon mMdt nat chugn tiép bat cap
v6i mot UE dé dat duoc dau ra 6t nhat. C6 02 kéu oo ché bét cap:
2.6.1. Gy ché bit cap tap trung
2.6.2. Gy ché bit cap phan phbi
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CHUONG 3
PHAN TICH PAC TiNH HE THONG PHOI HQP

3.1. GIOI THI EU

Théng tin pli hop cung ép phan 4p khéng gianié chong
lai fading trong vé tugn. Trong thdng tin pbi hop, tin hiéu thu 1a &
két hop cua tin hgu phat tr ndt ngwn va tr cAc nit chugn tiép.

3.2. HE THONG PHOI HQP VOI NUT CHUY EN TIEP AF
3.2.1. M6 hinh ¢ théng

Xem xét not hé thdng théng tin phi hop bao ém mot kénh
truc tiép va N kénh hai aing Wi cac nat chugn tiép AF.

Pau tién, thét bi ngwn phat tin Ku x. Tin héu thu ti nat
chuyén tiép tha i va ti dich tronging |a:

Ysg =hsg X+ Ngg (3.1)

Yso = hspX +Ngp (3.2)
& day hg, Va hg, tuong iing l2do loi kénh gira ngun va nit chugn
tiép thi i vado loi kénh gira ngwn vadich.

Ké tiép, nat chugn tiép thi i khuéch dai tin hiéu thu duoc
cia nd va chugn tiép dén dich thong qua kénhy, . Pau cuwi dich
nhan tin héu trén trugn din chuyén tiép theo béu thic:

Yrp = GihRDysR *tNgp (3.3)
& day hg, 1a2do loi kénh gira it chugn tiép thir i va dich. D loi

nut chugn tiép thr i la g — ¢ /(E th\Z+No)’ & day E, 1a ning

lwgng symbol trung binh.
Sir dung Kt hop ti sb cuc dai (MRC) tai dich, SNR end-to-
end trc thoi c6 thé duoc viét:



Y Vsl
Vo = Vep +z& (3.4)

& daY yo, =|hgs|E./Ng VB yp =|he| E, /N, tuong ing la SNR
tic thoi cia cac ching s-r VA R -D VA y,, =|h,,°E, /N, biéu thi
SNR frc thoi cua tuyén s-p.

3.2.2. PDF va CDF cho SNR ¢i han trén

3.2.2.1.Trwéng hep khong co clan lera Nt chuyén tiép
3.2.2.2.Trwong hep chpn lwra n(t chuyén tiép 6t nhat

3.2.3. Phan tichdic tinh hé théng
3.2.3.1.D¢ lgi SNR end-to-end trung binh

GainSNR:2[1+il} (3.28)
3 = 2n
3.2.3.2. T1¢ 146i symbol trung binh

SER= [ SERY)f,, (viy (3.33)

e Tin higu nh phan

(-1) %o . 3.36
SER= Z;(J(l 2n)[ £2nj 2nL1(yo)} (3.36)
& day biu thic cho L, () duoc cho i:
_1 e sin'e ) L[, | c 3.37
Li(c)_ﬂf (sin29+cjd9_2(l 1+CJ ( :

Vo =¥so =Ei/Ng
* Tin higu M-PSK

SER= Z_;(nj((l )2:) {L{Q"qsm (MD 2nL2(yosm (Mjﬂ (3.39)

& day biéu thic cho () duoc cho i:
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sin®f+c
_(M —1j [ c M T o[ c (ﬂj
= 1-.— x| —+tan ——cof —
M 1+cl (M -Dr) | 2 1+c M
e Tin hiu M-QAM
1 075y, \_ 15,
() (- (1 M j{Ll[n(M —1)j an(M —1)} (3.42)
X
(1-2n) 1) 0757, 15,
(e |1 () )
& day L,() duoc dinh ngha trong (3.37) va,() duoc cho ki:
_ 1 puaf sin’@
LS(C)_HK [sin20+c]d9 (3.43)
:1{1— C|:4tan_l[ 1+C]:|}
4 Vi+c| V ¢
3.3. HE THONG PHOI HQP VOI NUT CHUY EN TIEP DF
3.3.1. M6 hinh I théng

Tin hieu thu y , va y,, tuong ang ki dich va &i nat
chuyén tiép co tté duoc viét:

Lz(c)=% ij_l)"’M[ sin’ 6 jde (3.40)

SER=43

n=1\n

Yoa =/BNg X + 17744 (3.44)
ys,r = \/Flhs,r X+ ,7$,r (345)

& day P, la cong sét phat éa ngn. Tin héu thu ti dich lic nay:

Yes =V N X417, (3.46)
& day P, =P, néu nGt chugn tiép giai ma ding symbol phat, du
khong thip, =0.
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3.3.2. Phan tich SER
e Piéu ché M-PSK

Dps POZ Pps P07
PPSK - Fl 1+ PSK -1 2s,d 3 1+ PSK -1 2s,r
N,sin“ 8 N,sin“ 8

+E|l1+ bPSKP15s2,d 1+ bPSKP25r2,d (3'53)
! N, sin? 8 N, sin? @
0 0
2
x 1_ Fl 1+ bPSKF.)lds,r
N,sin’* 8
o day:

)= [ e
besy = sin?(77/ M)
32, &2, va J?, lan luot 1a phrong sai @a h_,, h,, vah, .
* Diéu chké M-QAM
2 2
P = e e o S

+F [{1_’_ boan P9sa j[l"' boam P9 g D (3.55)
2

@)5

2N, sin’ @ 2N, sin* @
2
x {1— F2{1+bQAM Plé;sr j]
2N,sin“ 8
o day:
_AK 2 1o AKE s 1 (3.56)
F,(x(6)) = ﬂf X(g)de p [ X(H)dé’

Boaw =3/(M -1); g :1—ﬁ
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CHUONG 4
PHAN TICH VUNG PH U SONG VA TIEU THU CONG

SUAT TRONG KY THUAT CHUY EN TIEP
4.1. PHAN TICH VUNG PHU SONG
4.1.1. Toc dd truy én din cho ar ché chuyén tiép DF
4.1.2. Mb rong dai vang phii trong cac Fe théng té bao

Xem xét not cell goc dugc biéu thi 1a mdt hinh tron va céac
tram chuyén tiép duoc dat ddng déu bao quanh BS. Ban kinh celicc
dai dat duoc bdi BS va cac im chuyén tiép dat ddng déu bao quanh
no gi la dai vung phi r, .

Hinh 4.2 Vi @ vé ting ving pki bang 8 tizm chuyn tiép

Ban kinhr, la dai vang phi chi caa BS. Dén tich d@ia hinh
tron arc dai dugc dinh ngha bdi ban kinhr, la dai vang phi moi
I, cho fé thbng gom BS va cac tim chuyén tiép. Trong hinh 4.2,
goc a quyét dinh kich & caa sector hinh troduoc hinh thanh i
mot tram chuyén tiép dugc xem lagéc ving ph a,, -
4.1.3. Phan tich di vang phii trong hé théng chuyén tiép
4.1.3.1. Xip xi lac quan cho di ving phi

Pau tién xem xét it user bién Aduoc mé & nhr hinh 4.3.
Khoang céach éa nddén BS va RS laing nhau.
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Hinh 4.3 Xp x lac quan cho di viing phi (92 60°)
Gia sir rang din tich vang ph cia RS ling wi BS, ta béu
thi ban kinh éa chung laa. Cho ngt goc vung ph 8>60, di
ving phi cuc dai dat duoc khi diém T ¢ trén gocé, tuong tng la
alsin(6/2). Va cho géc ving ph <60, dii ving phi cuc dai

bang khaing cachi BSdén A’ quadiém cit A caa hai hinh tron.
g T T

Hinh 4.4 Xip % lac quan cho di ving phi (9 <60°)
Vi vay biéu thirc dai vang phi theo goc viing phvai xap xi
lac quandugc cho nhr sau:

r _la+2acos€, if <60 (4.11)

a

- , if 8260
sin(6/2)
4.1.3.2. Xip xi bi quan cho d@i ving phi
Khéng phii tat ca caAc use biéndéu nhan tin héu c6 do
manh nhr nhau tr BS va RS
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Hinh 4.5 Xip x bi quan cho di viing phi
Nhu md # trong hinh 4.5, user bién B rim cach xa BSit
nhiéu so i RS. Chung ta Bu thi ban kinh din tich ving ph caa
BS la @, va ban kinh din tich vang ph cia RS laa, nhu trong
hinh 4.5. LGc nay Bu thirc dai vang phi theo géc viing phla:
a, +2a,cosp, if <6,
P .
“ sin(@/2)’
a, if 926,

g day: g = 2arcsir{(\/ p’>+8- p)/4l » 6, =2arcsifl/ p)

va: cosp = cod@/2)\1- p?sin?(6/2) - psin*(6/2) V6i p=a,/a,.

if 6,<0<6, (4.13)

4.2. PHAN TiCH SU TIEU TH U CONG SUAT
Gia sir fading va shadowing khéngrt tai trong kénh trugn
v tuyén. Lic nay céng gt tiéu th dugc dinh nghia nhr sau:
Pw=a+pgr" (4.14)
& day: o la cong sht tiéu th tai may phat, may thu va qua trinfr x
ly tin hi¢u, Br" 1a Bn haoduong truyén. r 1a khaing cach gia MS
va BS. Céng sit tiéu thi toan 19 1a:
Prel = PBS—RS + PRS—MS (415)



19

Khi BS, MS va RSs trén cung rat duong thing, tiéu th
cong sdt la nk nhit boi vi lGc nay kha@ng cach gia mdi nat la
ngin nhit. Mat khac, khi RSdit tai diém giao nhau gia hai ving
pha, tiéu thy céng sét 1a 16n nhit.

Hinh 4.6 Vtri cia RS trong trugn din chuyn tiép

Xem MS, RS va BSlugc dit tuongang i (r,0), (x h), va
(0,0). Cong st tiéu thy nhd nht va kvn nhit duoc md & nhu sau:
Parmn = (@ + )+ + Bl ~x)') (4.16)

P = (@ + BRY )+ @+ B17) (4.17)

Céng sdt tiéu thi trung binhduoc tinh ing cach 4y tich
phan tiéu th céng sét trén ving chugn tiép A va B nhr trén hinh:

I:)relavg = .”,-M-B PBS—RS + PRS—MSdth (418)
0 day: Pgsps=a+ ﬁmn (4.19)

va Prsws = + By (I’ - X)2 +h? ’ (4.20)
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CHUONG 5
CAC KET QUA MO PHONG BANG MATLAB
5.1. GIOI THI EU CHUNG ,
5.1.1. & d6 md phéong vadanh gia ar cai thién chat lwgng trong
hé théng phéi hop

Kénh chuyén tiép N
hNGE F)

Fading Rayleigt
! AWGN
z

=
3
]
E
Y

Tin hiéu phat Fading Rayleigt
AWGN

Kénh chuyén tiég -
h(€ F)

L den ugAnyo 1NN
N
don ugAnyo 1NN

(a'_u
dan o013 yuey
NOMY
‘uBiaikex Buipe

SEE So sanr SER
i truc tiép
hop

(aiu
L deuu Ann uusy
NOMY
‘ubiaikex Buipe4
NOMY
‘ubiaikex Buipe4
(a™Nu
N deuu Ann uuey

Tin hiéu thu kéntk
— truc tiép

Tinhr]@é; tht Bo két hop
phoi hor MRC

Hinh 5.2 & d6 md pleng Wi nhiéu nat chuyn tiép
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5.1.2. Liru d6 giai thuat mé phéng vadanh gia sr cai thién cong
suat tiéu thu khi sik dung ndt chuyén tiép

An dinh cac tham so dau vao
(Mtrc thu, Khodng cach cb dinh gitra
eNodeB va UE: d, hé s6 tén hao dwong
truyén: n)

Y

An dinh khoang cach ban

dau tir RN dén eNodeB:
dr=0

A, A

e e fo e Tinh téng cong suét tiéu thu = Cong
ok ;%rgnci?g séuna:rﬂil;itéhu cho suét (t eNodeB dén RN) + Céng
g truyen trirc tiep suét (tr RN dén UE)

Yy N

V& dé thi cho
2 trwong hop

Hinh 5.3 Leu d6 gidgi thugt trong treong hpp nat chuyn tiép di
chuyén giira eNodeB va UE, kling cach gira eNodeB va UE®L
dinh.
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Bét dau

An dinh cac tham s6 dau vac
(Mtrc thu Khodng cach Ién nhét gitre
eNodeB va UE ¢ hé sé tén hao dwong
truyén r)

An dinh gia tri ban d4u cta

Y

dai khoang cach git)a  —»

eNodeB va UE dt

An dinh khoang cach cé
dinh tr RN den eNodeB
dr

Tinh téng cong suét tiéu thu cho

Y

dwong truyén truc tiép
Y
Y di ++ <= ¢
N

Tinh tdng cong suét tiéu thy = Cong
suéi (tlr eNodeB dén RN) + Cong

suél (tr RN dén UE)

V& db thi chc
2 trwong hop

Y

dli ++ <= ¢ Y

Hinh 5.4 luu do gidi thudt trong treong hpp nit chuyn tiép ding
yén, khang cach gira eNodeB va UE thagsi.

5.2. CAC KET QUA MO PHONG
5.2.1. Két qua mo phéng ar cai thién chit lweng trong hé théng

phdi hop
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5.2.1.1.Piéu ché BPSK

SER Improvement due to using AF Relay with BPSK Modulation

= Direc Link
3 1 Relay
F| =t 2 Relay
=== 3 Relay
a 4 Relay
10 H e 5 Relay
6 Relay
|| === T Relay
10 4
== § Relay
9 Relay
==if== 10 Relay

0 5 10 15 20 25 L
SNR(dB)

SER
3

Hinh 5.9 & cai thién SER dung 10 nit chérytiép
5.2.1.2.Piéu ché QPSK

SER Improvement due to using AF Relay with QPSK Modulation

10 F
= Direc Link
1 Relay
10 2 Relay [
e 3 Relay
ST ) 4 Relay
107 L au A w5 Relay
\ 6 Relay
== 7 Relay ]
T 10°L === 3 Relay |
@ 9 Relay
=== 10 Relay
0L
107 L

15
SNR(dB)

Hinh 5.14 % cdi thién SER diung 10 nit chérytiép
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5.2.1.3. NHin xét vadanh gia két qud
« M phong duoc thyc hién véi ngudn vao 1a 1 téu bit
ngau nhiéndiéu cké pha va lai nit chuyn tiép AF.
« Tu cac Kt qua md phong dat dugc da cho tly:

- S dung ky thuat chuyén tiép gitp nang caduoc chit
luong ke thdng théng tin.Piéu nay tké hién kha rd
théng qua & qua mo ptong so sanhi s SER.

- Chit luong ¢ thdng cangduoc cai thién khi gia ting
sb luong nat chugn tiép. Tuy nhién, khi & luong nat
chuyén tiép da du Ion (10 nat to 1én) thi SER dim rat
it, khdngdang K.

5.2.2. Két qua mo phéng sr cai thién cong sit tiéu thu
5.2.2.1. Twong hep nit chuyn tiép di chuyn giFa eNodeB va
UE, khaing cach gira eNodeB va UE &dinh.

Power Consumption Improvement due to using Relay
110

| Relay
No Relay

106 -

100 -

95

90

Power Consumption in dBm

851

50 | | | | I | | | | |
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Distance from RN to eNodeB (m)

Hinh 5.16 % cai thién cdng st tiéu thy khi 8¢ dung 01 nat chugn
tiép Wi n = 4 (chim maudo 1a vi tri cho cdng st tiéu thy bé nhit).
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5.2.2.2. Twong hep nit chuyén tiép ding yén, khaing cach gira
UE va eNodeB thaydi.

130

o = -
=] w = — %]
= = =] = =

Peower Consumption in dBrm

—
=

60

Power Consumption Improvement due to using Relay
| ==t o Relay |
| ===01Relay |!

| === 02 Relay |!

S I A NS I N N
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Distance from UE to eNodeB (m)

Hinh 5.20 $ cai thién cong sdt tiéu thy khi s dung 02 nat chugn

5.2.2.3. Nign

tiep (n = 4).

xét vadanh gia ket qud
Str dung ky thuat chuyén tiép gidp gam dugc tong
cong sut tiéu thr. Biéu nay ti¢ hién kha rd qua é
qua mo phong.
Khi nat chuyn dit & vi tri chinh gira cachdéu
eNodeB va UE thi cong &utiéu th & thip nhét.
Tong cdng skt tiéu thy caa ke thong cang gim khi
gia ting $ luong nit chuygn tiép.
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KET LU AN VA KI EN NGHI

Chit luong ludn 1a ndt chi tiéu dugc quan tdm handau
trong théng tin didong. He théng théng tin didong 4G la & théng
tich hop tit ca cac dch w, cung ép bang théng éng, dung rong
lon, truyén dan di liéu toc d6 cao, ... nérdodi hoi chi tiéu chit luong
phai cang kit khe hon nira. Ky thuat chuyén tiép gip nang cao
dugc chit lugng he théng d& gii quyét duogc doi hoi khat khe nay
cua h¢ thong 4G.

Trong théng tin didong, cac used khu wrc ria cell throng
thu tin héu voi SNR it thdp vi xa tam gbc. Heé thong 4G hi yéu cu
truyén di liéu tc d6 cao nén niing user ria cell § khéngdapung
dugc toc d6 theo yéu au d6. Sr dung ky thuat chuyén tiép dé mo
rong vung pld songs khu wre ria cell, gidp cac user khu wrc ria
cell vin dam bao dugc toc do truyén dir liéu caoding nhr yéu du
cua he thong 4G.

Hé théng 4G trugn tai dir liéu toc d6 cao nén tiéudn nhiu
nang lrong aia tam gdc ding nhr caa thiét bi nguoi dung fn so
VGi CAc 1§ thong thé hé truéc. S dung ky thuat chuyén tiép gidp @i
thién duoc cong st tiéu thy nén tét kiém duoc ning lwong, 1am
tang thoi gian $ng aia tam ghc va a@ia thiét bi nguoi dung trong B
théng 4G.

Trong khuén kb luan van chi nghién &u tong quan niing
van dé trén. Trongtong lai, k thuat chuyén tiép cin dugc xem xét
nghién @ru & mic d6 sau lon trong cac &n d& vé xa ly tin hiéu nhr
chuyén giao,diéu khién cong sét trong chugn tiép, cac ¥n dé vé
quy hach vi tri nat chuyn tiép dé dat duoc hiéu suit toi wu nhit cho
hé thong.



