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Toém tit — Phin bb tai nguyén 12 mot trong nhirng bai toin cip
thiét trong cac hé théng truyén théng da truy cip. Trong bai bao
nay, chiing t6i s¢ danh gi4 hiéu niing ciia ba thuit toin phin bd tai
nguyén la Round Robin, LBAA (Light Beam Allocation
Algorithm) va thuat toan dé xuit i-LBAA (improved Light Beam
Allocation Algorithm) sit dung ciu hinh cic chum sing dinh
huéng (beam). Cac md phéng trén may tinh dwgc thyc hién véi hé
théng sir dung thuit toin i-LBAA, LBAA va Round Robin dé so
sanh hi¢u niing ciia h¢ thdng khi sir dung cdc thuit toan thong qua
céc tham s6 ti 18 tin hiéu trén tap Am SINR, théng lweng va do tré
trung binh ciia cac goi tin.

Tir khéa — Mang truyén thong dnh sing nhin thiy (VLC), thugt
toan phdn bo tai nguyén, OFDMA.

. GIGI THIEU

Véi yéu cau ngay cang cao vé toc do truyén dir liéu va chat
luong dich vy, cung véi d6 1a sy gia ting chong mat cic thiét bi
di dong khong day da dan t6i nhu cau vé phd tan ngay cang tang.
Mang truyén thong anh sang nhin thdy (Visible Light
Communication — VLC) duoc biét dén nhu 1a mot cong nghé
truyén {thong khong day day htra hen véi kha ning giai quyét bai
toan v¢ bang thong.

Dé nang cao chét lugng dich vu ciing nhur giai quyét bai toan
da truy cap trong mang VLC, cau hinh tram phat sir dung nhiéu
chum sang dinh hudng (multi-orientated beams) vai goc buc xa
nhoé hon da duoc sir dung trong cac nghlen clru trude day [1-3].
Trong bai bao [1], tic gia da phén tich cau hinh tram phat nhiéu
chum sang dinh huéng véi cau hinh tram phat mot chum sang
(single beam). Trong bai béo [3], tac gia da su dung cAu hinh
tram phat nhiéu chum sang nham giai quyet bai toan trigt bo
nhidu ddng kénh (CCI) giira cac tram phat lién ké. Bo diéu ché
quang khong gian (SLM) dugc sur dung trong bai bao [2] 1a mot
thiét b quang ¢6 kha nang diéu ché bién d¢ va pha ciia anh séng.
SLM co the tap trung anh sang theo cac hudng cua muc ti€u
mong mubn (v1 dy, cac thiét bi di dong cam tay). Tuy nhién,
phuong phéap nay co nhuge diém 14 tai mot thoi diém chi c6 mot
beam dugc phep hoat dong, do d6 khong thé giai quyet dugc bai
toan da truy cap, ddng thoi khong dam bao duge yéu cau vé
chiéu sang thong thuong.

Trong nghién ctru trude day [4], chung t6i di dé xuat thuat
toan LBCA (Light Beam Configuration Algorithm) cho phép
tinh toan cau hinh cho tram phat (diém truy cap — AP) va phéan
bd tram phat trong phong c6 kich thudc bat ky nham dam bao
yéu cau vé chiéu sang ciing nhu dam bao su két ndi lién tuc khi
nguoi dung di chuyen trong phong. Ngoai ra, bang vigc sur dung
phuong phap diéu ché OFDMA, chung toi ciing d dé xuat thuat
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toan phan bd tai nguyén LBAA (Light Beam Allocation
Algorlthm) cho cac beam nhiam loai bé hoan toan nhidu CCI
nham ning cao hiéu ning cua hé thdng so véi hé théng sir dung
thuat toan Round Robin. Trong thudt toan LBAA, mét danh sach
cédc AP duoc tao ra bang cach sip xép cac AP theo thar tu giam
dan cua sb goi tin trong hang doi cua cac beam c6 s6 goi tin dén
I6n nhét. Tlep do, cac beam co6 s6 lwong goi tin trong hang doi
I6n nhat s€ lan luot dwoc cap phat tai nguyén theo danh sach AP
¢ trén néu nhu khong gay nhiéu CCI 1én beam thudc AP duoc
cép phat trude do.

Thuat toan LBAA tn tai mot nhurge dlem gay ra sy suy giam
hi¢u nang h¢ thong. Sau khi cac AP duoc Sap Xep vao danh sach,
Vi¢c cap phat tai nguyén duoc thuc hign bang céc beam théa man
diéu kién vé CCI. Tuy nhién, véi viéc chi sap xép d6 wu tién giira
cac AP dya vao beam c6 sO goi tin trong hang doi I6n nhét cua
mol AP nén khi beam nay bi loai do khong théa mén diéu kién
vé CCI thi d6 wu tién s& khong con duoc dam bao gitra cac AP.
Vi vay, chung t61 dé xuat thuat toan phan bd tai nguyén i-LBAA
nham gitp loai bo nhugc diém Cla phuong phap LBAA bang
cach st dung mot danh sach chira tat ca cac beam cua tat cd cac
AP. Danh sach uu tién dugc sap theo thir ty glam dan cua sb goi
tin trong hang doi cta tat ca cac UE trong moi beam. Qua trinh
chon cac beam dé truyén dir liéu caa mdi AP s& duoc thyc hién
lan luot theo tha ty wu tién cia danh sach nay. Do d6, cac beam
dang c6 lugng goi tin trong hang doi 16n dugc dam bao uu tién
trong viéc dugc chon dé truyén di liéu.

Bai bao dugc trinh bay theo trinh ty nhu sau: M6 hinh hé
thong s€ dugc mo ta trong muyc 1. Trong muc III, ching t6i tom
tat lai thuat toan phan bo tai nguyén LBAA, dong thoi thuat toan
phan bb tai nguyén i-LBAA ciing duoc trinh bay chi tiét trong
muc nay. Cac két qua md phong dugc thuc hién va phan tich
trong muc V. Cudi cung, két luan cia bai bao dugc dua ra trong
muc V.

Il. MO HIiNH HE THONG

A. Cdu hinh diém truy cdp sir dung cdc chim sang dinh

hwong

M0 hinh phong thong thuong véi kich thuéc Wx LxH m?
duoc gia su dé xay dlrng mot hé thong két hop. chiéu sang va
truyen thong khong day st dung anh sang nhin thiy (VLC) trong
moi truong trong nha (xem Hinh 1). M6 hinh truyén thong voi
cac diém truy cap (AP) str dung céc chum séang dinh huéng duoc
b tri deu trén tran cua cin phong. Céc thiét bi dau cuoi di dong
(UE) gdm hai loai: cac UE tinh dugc phan bd déu trong phong
va cac UE di dong dugc sinh ra ngau nhién (tai thoi diém, vi tri
bat ky) véi van toc tdi da Vimax . Cac thiét bi dau cubi dwoc gia st
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nam trén mat phang thu nhan tin hiéu ndm ngang c6 goc nhin
(Field of View-FOV) y,. M&i AP la mot mang dén LED dung
cho viéc chiéu sang va truyén dit ligu, dugc thiét ké dac biét bao
gém Np chum sang dinh huéng (beam), trong do, mot beam &
chinh glua Vi goc dinh hudéng vudng goc véi tran nha, (Np-1)
beam con lai dugce dat xung quanh beam chinh giira véi goc dinh
huéng 6 khac nhau sao cho méi AP phii dugc mot viing co dién
tich ¢ dinh trong phong (xem Hinh 2) Mdi mot beam phit ra
mot chum tia sang (light beam) véi géc nira cong suat halfoean -
Mot bo diéu khién trung tam (Coordinator) dwoc st dung dé didu
khién hoat dong ciia cac AP trong phong.

-

Hinh 1. C4u tao cua phong

V6i ciu hinh ctua AP nhu vay, dé duy tri duoc vige truyen
dir liéu mot cach lién tuc, ddng thoi dam bao dugc yéu cau chiéu

sang dong déu trong ca phong thi ¢6 hai van dé can dit ra trong
viée thiét ké, do 1a:

1. Pam bao khong c¢6 ving mu giita cic viing phu cta cac
beam trong cung mot AP.

2. Dam bao khong c6 ving mu giira cac vung phu Cla cac
AP véi nhau.

Trude tién, didu kién thiét ké cac beam duge xem xét sao
cho khong c6 ving mu trong ciing mot diém truy cap. ben LED
YZ-WS5N40N dugc sir dung vai goc nura cong suat halfpeam =
20°. Dya trén thuét toan LBC trong bai bao [4], chiing ta c6 thé
tinh dugc sb beam t6i wu 1a 9 va goc dinh huéng beam 1a 6 <
37,25°,
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Hinh 2. Céu hinh tram phat (AP) sir dung N, beam va viing phii ctia ching trén
mat phang nhan tin hiéu.
Ngoal ra, thuat toan LBC con cho phép tinh toan duoc s6 AP

va vi tri cua chiing cho viéc Iap dat chung nham théa man diéu
kién thir hai d6 1a khong c6 ving gilra cac AP 1an can.

B. Kénh truyén quang khong day dwong Xuong

Kénh truyen st dung anh sing nhin thay dugc dung cho kénh
duong xuong vai hé s6 kénh dugc cho bai [5] nhu sau:

(m+1).A
G={ 2zD°

d

0, > FOV

cos™ (AT, ()9, (w)cos(y).0 <y <FOV 4y

Trong do, A 1a dién tich ving thu anh sang vat li ctia Photo-
detector (PD), Dqg la khoang cach giita may phat va may thu, y
la goc tGi tai may thu, Ts () 1a d6 lgi cta bo loc quang, FOV
la géc nhéan anh sang cuc dai tai may thu, g(y ) 1a d6 loi cua bo
tap trung quang duoc cho bai [5] :

2

,0<y <FOV

sin’ (FOV) )

0, > FOV
trong d6, n 14 chi s khuc xa.

Trong bai bao nay, ky thuat diéu ché OFDMA cho kénh
duong Xuong Céc biéu tugng trong bang thong gbc duoge didu
ché thanh cac biéu twong OFDM bang viéc s dung bién dbi
Fourier nhanh ngugc (IFFT). Tin hiéu dau ra tai LED 14 tin hiéu
thuc, do d6 khdi Hermertian d(f)i xtng dugc thém vao dé chuyen
thanh tin hi¢u thuc mong muon. Sau do, tin hi¢u duoc chuyen
dol tir tin hiéu sé sang tin hi¢u tuong tu bang bo bién doi D/A.
Biéu twong OFDM trong mién thai gian thue duoc biéu didn nhu

sau:
Ng,—L .
10 j2zkm
Xy = —— X exp[ ]
"IN ; Nge
trong do, X la bleu tugng dir ligu dugc truyen trén s6ng mang
con k, m 1a hé s6 lay mau hay hé sé thoi gian.

®)

Bing thong cua hé thong dugc chia ra thanh Ns. song mang
con. Nhiimg song mang con OFDMA dugc nhém lai thanh
nhitng khéi lién ké véi ne song mang con va ngs symbol OFDM
[6], nhitng khdi nay dugc goi 14 cac don vi tai nguyén RU. Gia
str, trong mdi AP ¢6 mot nhém RU:

RU={RU,}, x e {1,...N,}
trong d6, N,, 1a s6 RU danh cho mot AP.

Dé danh gi4 ti 1¢ tin hidu trén nhiéu (SINR), cong suit tin
hiéu nhan dugc va tin hiéu nhiéu trén mét don vi tai nguyén ctua
UE, duoc tinh lan lugt nhu sau [4]:
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trong d6, hé s gain kénh G , , Vo chi s6 dudi thar nhét biéu thi
AP va chi s6 dudi thir hai biéu thi UE. X ; biéu dién symbol
dugc truyén boi AP o trong beam thir i . P 1a tap hop cac beam




sir dung cung don vi tai nguyén tic dong dén UE p tir cac AP lan
can.

Ti 1¢ tin hiéu trén nhiéu (SINR) tai UE ., dugc cho bai:

y (ReRpuG, l,p)z o

) (RFdeGﬁjyﬂp) +N
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trong do, ,02 1a cong suét dién trén mdi séng mang con. N 1a
cong suat nhiéu thu duoc trén mdi song mang con dugc biéu dién
nhu sau:

4kgTB,

N =20R,4 PanBse + ———
de RF
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Pam la cuong d6 4anh sang bén ngoai nhan dugc boi
Photodetector, Bsc 12 bang thong ctia mot song mang con,
q=16x10""C, k, l1a hang s6 Boltzmann. T 1a nhiét d¢ tuyét
do tuyst déi (°K ).

I1l.  QUAN LiPHAN BO TAINGUYEN

A. Thudt todn phdn bé tai nguyén LBAA

Trong mo hinh hé thdng trong bai bao [4], mot bo didu khién
trung tam (Cordinator) duogc st dung dé két ndi tat ca cac AP.
Cordinator dugc sir dung dé diéu khién va quyét dinh beam nao
duoc chon dé thuc hién truyén dit liéu ciia mdi AP trong mdi
khe thoi gian cia mot khung truyén dir liéu dya trén thong tin
vé s6 lugng goi tin trong hang doi ctia cac UE va anh huong
CCI ctia cac beam thudc cac AP 1an can c6 ving chdng lan véi
beam do, goi 1a diéu kién CCI (xem Bang Il — cac beam chong
14n trong [4]). Dé thoa man diéu kién CCI cho beam duoc xét
thi cidc beam thudc AP 1an cédn co ch6ng 14n v6i beam duoc xét
phai dang khong hoat dong. Tai mdi khe thoi gian, chi c6 duy
nhit mot beam thudc mdi AP dugc cap phép truyén dit liéu. Sau
khi Cordinator tim ra dugc beam thich hop thugc AP dang xét
dé tién hanh truyén dir liéu, thong tin nay duoc gui vé AP dang
xét va no s& quyét dinh phan bd cac don vi tai nguyén (RU) cho
céc UE nam trong beam duoc chon. M&i RU dugc cap phat lan
luot cho UE c¢6 lwong géi tin 16n nhit trong hang doi ctia beam
duoc chon.

Viéc sap xép thir tu wu tién trong danh sach cac AP va danh
sach cac beam ctia moi AP dugc thyc hién nhu sau:

1. Sap Xep cdc danh sich cac beam thugc mdi AP theo thir
tu giam dan cua tong s6 gbi tin Qutar ¢6 trong hang doi
cua tat cd cac UE thuge cang mot beam. Goi beam  dang
¢6 téng s6 goi tin trong hang doi 16n nhit thuoc mdi AP
la bmax

2. Sip xép danh sach cac AP theo th ty giam dan ciia Quotal
beam bmax thudéc moi AP.

B. Thudt todn phdn bé tai nguyén i-LBAA
Trong qua trinh xét chon begm cua thuft toan LBAA, danh
sach AP chi dugc sap xép mét 1an duy nhat dua theo bmax trong

mbi mot khe thoi gian. Trong truong hop beam bmax thue mot
AP nao d6 bi nhiéu CCI, cac beam tié€p theo trong danh sich

beam ctia AP d6 s& lan luot duoc kiém tra diéu kién CCI, beam
nao théa mén diéu kién CCI thi s& dwoc chon dé truyén dit licu.
Tuy nhién, viéc lya chon beam nhu vay sé o thé lam giam hiéu
nang cia hé théng. Thir nhét, beam duoc chon ¢ thé ¢ Quta
thép hon cdc beam thudc cac AP dugc xét sau d6. Thir hai, cac
beam dang ¢6 Qutar 16n thudc cac AP lién sau AP dang xét co
kha ning bi loai do ¢6 thé c6 ving chong 1an véi beam duoc
chon thugc AP dang xét. Vi vy, ching toi dé xuat thuat toan
quan 1y tai nguyén i-LBAA dé cac dam bao cac beam dang co
lwong goi tin trong hang doi 16n s& dugc wu tién truyén trude.

Gia su, ta ¢c6 mot danh sach bao g6m cic beam cua tit ca
cac AP (listAllbeam). Cac budc chon beam dugc truyén dir liéu
cua thuat toan i-LBAA dugc md ta nhu sau:

Thuit toan i-LBAA

1. Bwéc 1: Sap xép thtr ty danh sach wu tién cic beam cua
tat ca cac AP (listAllbeam) theo thi tu giam dan tong
lwong gbi tin trong hang doi cua tat ca cac UE trong moi
beam (Qrotar).

2. Buwéc 2: Xét diéu kign CCl Ian luot cac beam trong danh
sach listAllbeam véi cac beam da dugc chon dé truyén
dir liéu trude @6 :

e Truwong hop 1: Néu beam dang xét khong thoa méan
diéu kién CCI thi beam nay s& dugc x6a khoi danh
sach listAllbeam. Quay lai Budc 2 dé xét cac beam
con lai.

e Truong hop 2: Néu beam dang xét thoa man diéu
kién CCI thi beam nay s& 12 beam dugc chon dé
truyén dir liéu. T4t ca cac beam thudc cing AP véi
beam nay sé dugc xd6a khoi danh sach listAllBeam
(do tai mdi khe thoi gian chi c6 mot beam thudc
mdi AP dugc truyén dit liéu). Quay lai Budc 2 dé
Xét cac beam con lai.

Dé mo ta chi tiét thuat toan i-LBAA, ta sir dung danh sich
listAllBeam da duogc sap xép theo thir ty wu tién nhu minh hoa &
Hinh 3.

Céc phan tir trong danh sach trén 14 cac beam b), trong do, x

1 chi s cua beam trong AP thry. Dau tién, beam b dugc chon
dé truyén dix liéu cua AP1 (vi beam nay duoc xét du tién nén s&

thoa mén diéu kién CCI). Luc ndy, cac beam thuc AP1 s€ duoc
x6a khoi danh sach listAllBeam. Budc tiép theo, diéu kién CCI

duoc tién hanh kiém tra v6i beam b2 . Dya vao bang 11 trong
[4] thi beam bf 1a beam c6 ving chong lan véi beam bé da duoc
chon truyén dit liéu trude d6. Vi vy, né khong thoa man diéu
kién CCI nén no bi x6a khoi danh sach listAlIBeam. Tiép tuc xét

diéu kien voi CCl beam b}®, do n6 khong c6 ving chdng lan

véi beam bé nén n6 thoa man diéu kién CCI va duoc chon dé
truyen dir liéu cua AP15. Bong thoi, cac beam thugc AP15 dugc
x6a khoi danh sach listAllBeam. Ctr twong ty nhu thé ta sé tién
hanh xét diéu ki¢n CClI lan luot cac beam tiép theo trong danh
sach listAllBeam dé tim ra cic beam dugc chon dé truyen dit ligu
cua moi AP.

Sau khi chon dugc cac beam dé thuc hién truyen dix ligu cua
mdi AP, qua trinh phan b cac don vi tai nguyén cho UE thudc
cac beam dugc thuc hién tuong tu thuat toan LBAA.
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Hinh 3. Danh séach listAlIBeam.

IV. KET QUA MO PHONG

Mb hinh phong véi kich thude 10x10x3 (m) véi 16 AP duoc
sir dung dé tién hanh mé phong cac hé théng khac nhau: i-
LBAA, LBAA va Round-Robin. Gia str, cic UE tinh va dong cd
b6 nhan nam trén mat phang & do cao 1 (m) va c6 goc FOV
hudng 1én tran. Cac UE tinh duoc phén bd déu trong phong,
trong khi cac UE dong dugc sinh ra ngau nhién véi van toc di
Chuyen t6i da 12 0.3 (m/s). Cac tham s6 hé théng duoc liét ké chi
tiét trong bang 1V.

BANG IV: THONG SO MO PHONG

Thoi gian mo6 phong Ty 3600 (gidy)
Van tbc t6i da cta UE Vi 03 (mfs)
Thoi gian mot khe thoi gian t 0.001 (giay)
Frame 4 (khe thoi gian)
Bang thong By, 20 (Mb)
Kich thudce goi goi tin Packetsize 2 (Kb)

Ti 1& két ndi mai xuat hién 3 (két noilphuir)
S6 Tugng AP Npp 16

Goc nira cong suét cua beam halfpean 200

Goc hudng beam @ 379

S6 lwgng beam cua mdi AP Ny 9

Chiéu dai cta phong L 10 (m)
Chiéu rong ciia phong W 10 (m)
Chiéu cao ciia phong H 3(m)
Chidu cao ciia UE hyger 1(m)

Dé danh gia hiéu ning cua cac thuat toan, cac md phong vé
céc tham sd hiéu ning nhu ti s6 tin hiéu trén tap am SINR, thong
lugng, va do tré trung binh cua cac goi tin duoc thyuc hién doi
Vi ca ba thuat toan: i-LBAA, LBAA va Round-Robin. Théng
qua viéc so sanh két qua mo phong gitra cac thudt toan, thuat
toan cap phat tai nguyén i-LBAA duoc chimg minh 1a gitp hé
thong c6 hiéu ning t6t hon so voi cac thuat toan khac.

UE SINR
1 =
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Hinh 4. Ham phén b8 tich Ly ti s6 tin hiéu trén nhidu (SINR).

x6a cac beam thudc AP 1 ra khdi danh sach

15 2 x Y ia
TH 2: bg dwoc chon dé truyen dir liéu

Hinh 4 biéu dién ham phan bb tich lity CDF cua ti s6 tin hi¢u
trén nhiéu SINR tai b nhan cua cac UE. Két qua mo phong cho
thay khi 4p dung thuat toan i-LBAA, tit ca cic UE deu co thong
s6 SINR Ién hon 20dB, trong khi, hon 10% tong s6 UE khi ap
dung thuat toan Round-Robin ¢6 SINR nho hon 20dB. Tai moc
33dB, 90% UE thugc hé thong su dung Round-Robin dat mic
SINR nay, trong khi d6, con s6 nay o hé thong ap dung thuat
toan i-LBAA, chi xap xi 50%. Nhu vay, ta dé dang nhan thay
nho viéc loai bo hoan toan CCI, cac hé théng VLC su dung thuat
todn i-LBAA cho ti 1€ SINR nhan duoc & cac UE tot hon nhiéu
S0 Véi cac hé thong ap dung thuat toan Round-Robin.

UE Throughput
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Hinh 5. Ham phén bb tich liy théng luong ciia UE.

Ham phan phdi tich liy gia tri thong lugng dat duoc ciia cac
UE trong cac hé théng VLC khac nhau dwoc dua ra trong Hinh
5. Dbi v6i cac hé thong VLC st dung thuat toan dé xuét i-
LBAA, trén 95% UE dat dugc thong luong 16n hon 1.9Mbps.
Trong khi d6, chi c6 80% UE dat dugc thong lugng 16n hon
1.9Mbps trong hé thong VLC sir dung Round-Robin va con sb
nay t6t hon ddi v6i cac hé thdng sir dung thuat toan LBAA 1a
92%. Két qua mo phong théng luong ciia UE cho thiy co ché
uu tién chon cac beam c¢6 Qutal 16n hon dugc truyén dir liéu
trudc cua thudt toan i-LBAA giup nang cao thong luong cho
cac UE hon hé thong su dung thuat toan Round-Robin va
LBAA.
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Hinh 6. Ham phan b tich Iy thoi gian tré trung binh cac goi tin.

Bang viéc uu tién cac beam co Quorar 16N clia cac AP, hé thong
st dung thuét toén i-LBAA cho gla trj tré trung binh cua cac goi
tin thap hon tuong d6i so véi cac hé théng ap dung thuat toan
LBAA va thap hon nhiéu so véi thuat toan Round-Robin. Cu



thé, hon 50% UE trong hé thng st dung i-LBAA c6 thoi glan
tré trung binh trong qué trinh truyén géi tin nho hon 0.1 gidy,
trong khi do, chi c6 20% s0 UE dat duoc do tré nay d6i vai cac
hé théng sir dung Round-Robin va 40% ddi voi cac hé thong sur
dung LBAA (xem Hinh 6). Khi d§ tré trung binh ctia cac goi tin
1én dén 2 glay, chi ¢6 5% sb UE cua h¢ thong sir dung thuét toan
i-LBAA c6 do tré nay so voi 9% s6 UE trong h¢ thong str dung
thuat toan LBAA va 37% s6 UE trong hé thong dung thuat toan
Round Robin ¢6 dién.

V. KETLUAN

Bai bao nay da danh gia hiéu nang cua céc thudt toan phan
bd tai nguyén khac nhau thong qua cac thong 5O nhu SINR, do
tré, thong luong. Thuat toan i-LBAA di giai quyét han ché cua
thuat toan LBAA trong qua trinh xét chon cac beam thugc cac
AP. Bang céch str dung mot danh séch chira cac beam cua tat ca
cac AP va sap Xep thir ty vu tién theo tong luong gbi tin trong
hang doi cua tat ca cac UE trong mi beam da dam bao cho céc
beam dang c6 luu lugng phuc vu 16n ludn dugce wu tién dé truyen
dir liéu. Piéu nay dan dén thong luo’ng dat dugc cua cac UE
trong hé thong su dyng thuat toan i-LBBA téng 1én, dong thoi
cling lam giam do tré trung binh cua cac goi tin trong qua trinh
truyen tin so vai hé thong stir dung thuat toan LBAA va hé thong
VLC thong thuong.
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