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Tém tit — Truyén théng anh sang nhin thiy (Visible Light
Communications - VLC) dwoc xem 13 mdt giai phap bd sung hiéu
qué cho truyén théng vé tuyén trong nha dé thwc hién truyén dir
liéu nhanh va an toan. Thay vi sir dung tin sb vb tuyén, VLC st
dung anh sang aé truyen dir liéu. Trong cic thach thirc ky thuat
cia VLC, can bang tai la mot trong nhirng vén dé quan trong cin
dwoc giai quyét trong mang truyén théng dnh sing nhin thay
Trong bai bao nay, ching t6i 4p dung co ché lua chon diém
truyen dong (Dynamic Point Selection - DPS) ciia truyen din da
diém ph01 ho'p (Coordinated Multipoint Transmission - CoMP)
vao mang truyén théng 4nh sing nhin thiy. Pay 1 co ché c6 thé
gidi quyét vin dé cAn bing tai hidu qui bing cach thye hién viée
lra chon diém truyén dwa vao chit lwgng kénh truyén va lugng
tai cia cic diém truy cip (Access Point — AP). Khi nguoi dung
nim trong viung chong lan gitra cac AP co6 lugng tii chénh léch
nhau, néu nguoi dung dang dwoc phuc vu béi AP ¢é tii cao, chat
lwong kénh truyén kém thi viée siv dung co ché CoMP — DPS
gitip cho ngudi dung dwoc két ndi véi AP c6 tii thip hon va chit
lwgng kénh truyén tét hon. Trong bai bdo nay, ching t6i so sinh
hiéu qua ciia co ché CoMP — DPS dé xuit so véi truyén din
thong thuong va chirng minh ring co ché nay giip lwgng tai cia
hé thong dwogc cin biang, ting théng hrong, giam dd tré géi tin
trung binh ciia ngwdi ding nim ¢ ving chdng 1an ciia cac AP.

Tu khoa — Truyen thong anh sang nhin thiy (VLC), ky thuat
truyén dan da diém phdi hop (CoMP), lva chon diém truyén dong
(DPS).

I. GIOI THIEU

Yéu cau vé truy cap khong day bang thong rong toc do cao
cung voi sy gia tdng nhanh chong vé s6 luong cac thiét bi di
dong thong minh da thuc ddy sy ting truong nhanh chong
trong luu lwong dir liéu di dong. Boi vi su gidi han bang thong
trong dai tan s6 vo tuyén, cac hé thong khong déy hién tai kho
ma c6 thé dap Umg dugc yéu cau nay. Truyén thong st dung
anh sang nhin thay (VLC) xuat hién duge xem la mot giai
phap bd sung hiéu qua cho truyen thong vo tuyén, dic biét la
cho truyen thong trong nha tdc do cao. Dé duy tri duoc ket ndi
6 chat luong dich vu dugc dam bdo ciing nhu gidi quyet bai
toan can bang tai trong mang VLC, k¥ thuat truyén dan da
diém phdi hop (Coordinated Multipoint Transmission-CoMP)
va cu thé hon 1a co ché lya chon diém truyén dong (Dynamic
Transmisson Point-DPS) trong k¥ thuat CoMP dugc xem la
mot giai phap hidu qua biang cach lya chon diém truyén dong

dwra vao chat lwong kénh truyén va luong tai cua cac diém truy
cap trong vung chong lan.

Truge do, mot sé co ché cua ky thuat CoMP trong mang
truyén thong vo6 tuyén 4ap dung vao mang truyén thong anh
sang nhin thdy da dugc mot sb tac gia d& cap va nghién ctru.
Trong bai bao [1], tac gia d& cap t6i viéc nhiing nguoi dung
VLC trong nha chiju anh hudng nang né cua nhidu khi nam
trong vung chdng lan giira cac diém truy cap. Ho dé xuat co
ché CoMP — CB (Coordinated Beamforming - ph01 hop phan
chum) dé giam thiéu nhidu duong xubng, yéu cau it hon su
phdi hop giita cac diém truy cap. Nhung voi co ché nay, hidu
suat c¢o thé giam dang ké véi viéc phan bd nguoi dung nhét
dinh. Trong bai bao [2], tac gia nghién ctru vé CoMP-VLC
duong xudng trong d6 ngudn tai nguyén tan s - thoi gian
duoc chia sé boi mdt nhom nguoi dung dua vao da truy cap
phan chia theo khong gian (Space Division Multiple Access-
SDMA) bang cach trién khai trong nhidu khong gian hé théng.
Bai bao nay dé xuét thuit toan RP (Random Pairing) méi
trong SDMA vira toi wu va it phuc tap dé dat dwoc sy can
bang giita hi¢u qua hé thong va cong bang théng luong. Trong
bai bao [3], tac gia dé cap toi viée ngudi dung di chuyén
nhanh va phan bd khong dong déu trong méi truong trong nha.
Khi nguoi dung di chuyén vao ving ria clia AP, tin hiéu nhan
dugc tir AP dang phyc vu bi suy giam mot cach nhanh chong.
Tir d6, tac gia dé xuét chuyén giao lién két (link- swiching) két
hop véi co ché CoMP — JT (Joint Transmission - truyen din
chung) trong mang VLC nhdm ting hiéu qua dang ké so voi
chuyén giao thong thuong. Véi viée két hop co che CoMP —
JT nay, nguoi dung cd thé tw do di chuyén ma van dam bao
dugc chat luong dich vu, khéng bi gian doan voi do tré thap
va s6 gbi tin mat mat nho. Co ché nay mang lai két qua t6t
nhung doi hoi bing thong backhaul cao véi do tré thap va
phirc tap nhét trong ky thuat CoMP.

Trong bai bao nay, ching toi dé xuét sir dung co ché
CoMP — DPS (Dynamic Point Selection - lya chon diém
truyén dong) duong xudng cho mang truyén thong anh sang
nhin thdy, diéu ma cac nghién ciru trude chua d& cap toi. Pay
1a mot co ché hiéu qua, it phirc tap hon bang céach thyc hién
Iwa chon diém truyen dong dua vao chit lwong kénh truyén va
lwong tai cua cac diém truy cdp. Véi kich ban trong bai bao
ndy la moi truong VLC trong nha vi mat d6 ngudi dung cua
cac diém truy cap 1a khong dong deu (nhu phong nghién ctru,
thi nghiém,...). Néu nguoi ding nim trong ving chong lan



gifta cac diém truy cap va dang dugc phuc vu bdi AP co tai
cao, chat luong kénh truyén thip thi ~viée su dung co ché
CoMP — DPS s¢& giup nguoi dung két ndi dugc véi AP 1an can
nam trong vung chdng 1an c6 tai thap hon va chét lugng dich
vu tot hon. Do d6, co ché nay gitp luong tai ctia hé thong
dugc can bang, cai thién théng luong nguoi ding ¢ ria ving
phu AP va giam thiéu dugc nhiu lién cell, vdi cell dwoc dinh
nghia 1a viing pht ctia mot tram phat hay diém truy cép (mang
truyén thong khong day LTE, VLC, ... ).

Bai bao nay dugc td chic nhu sau: M6 hinh hé thong
duogc trinh bay & muc II. Trong muc III, ching t6i gidi thi€u
co ché Iya chon diém truyén dong cua ky thuat truyén dan da
diém phdi hop trong mang truyén thong khong diy LTE-
Advanced (Long Term Evolution-Advanced — Su tién hoa dai
han ciia cong nghé LTE) va dé xuét ap dung co ché nay vao
trong mang truyén théng anh sang nhin thiy ciing duoc trinh
bay chi tiét & muc nay. Trong muc IV, cic két qua md phong
va phan tich dugc trinh bay. Cudi clng, két luan ciia bai bao
duogc trinh bay trong muc V.

II. MO HINH HE THONG

Mo hinh phong thong thuong véi kich thuée W (m) * L
(m) * H (m) dugc gia su dé xay dung mot hé thong két hop
chiéu sang va truyén thong khong day sir dung 4nh sang nhin
thiy trong moi truong trong nha. Mo hinh truyén thong voi
cac diém truy cép (AP) véi goc thu lon va dugce bb tri déu trén
tran cia can phong. Cac thiét bi ddu cudi di dong (User
Equipment - UE) 1a céc UE tinh phan b khong dong déu trén
dién tich phong. Theo tiéu chuan IEEE 802.15.7, mang VLC
¢6 7 kénh truyén twong duong véi 7 dai mau. Gia dinh mdi
diém truy cap hoat dong trén kénh truyén ¢ dinh ciia no,
nhung c6 thé chuyén téi kénh truyén khac khi can thiét. Véi
thiét ké nay s& gitp hé thong tbi thiéu nhidu ISI va tap 4m. AP
su dung phuong thic da truy cdp phan chia theo thoi gian
(Time Division Multiple Access - TDMA) [4], cho phép nguoi
dung nhén dir li€u tor mdt hoac nhiéu khe thoi gian khac nhau.
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Hinh I- Cdu hinh mang VLC trong phong

Kénh truyén VLC st dung diéu ché cuong do va tach song
tryc tiép (Intensity Modulation/Direct Detection — IM/DD)
[5]. C6 2 loai kénh truyén: kénh truyén tryc tiép (Line of
Sight-LOS) va kénh truyén phan xa (Non Line of Sight -

NLOS). Kénh LOS ¢6 hi¢u qua cong suat va giam thiéu dugc
su bién dang cua hién tugng da dudng.

A. M0 hinh kénh truyén LOS

Kénh tmyen LOS dudng xudng 1a kénh tmyen truc tiép tir
LED toi th1et bi nguoi dung. Trong truyén dan quang, hé s6
kénh truyén truc tiép (Direct Channel-DC) dwoc dinh nghia
nhu sau [6, 7, 8, 9]:
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Trong do, A 1a dién tich vat ly cua thiét bi nhan (Photo
Diode-PD), d 1a khoang cach tir AP dén PD, vy la goc téi, ¢ 1a
goc chiéu xa, Ty(y) 1a hé b suy hao cua bd loc quang hoc, v,
la géc nhdn anh sang cuc dai tai mdy thu, m 1a hé $6
Lambertian, dugc xac dinh [] béng: -In(2)/In(cos(d12)), ¢12 1a
gdc buic xa nira cong suét, g(y) do loi cua bod tap trung quang
1y tuong:
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0, %>

Trong d6, n la chi so khuc xa.

B. M& hinh kénh truyén NLOS

Kénh truyén NLOS dudng xubng 14 kénh truyén ma anh
sang bi phan xa tai vat can t6i PD cia nguoi dung. Trong
truyén dan quang, hé sé6 DC dugc dinh nghia nhu sau [6, 7, 8,
91
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Trong d6, d, 1a khoang cach tur may phat téi diém phan
xa, d, 1a khoang cach tr diém phan xa t&i thiét bi nhan, p 13 hé
b phan xa, dAyan 12 dién tich phan xa cia mot Vung nhd, ¢ 1a
goc chiéu xa, o la goc phan xa tai diém chiéu dén, p 1a goc
phan xa dbi véi thiét bi nhan, y 1a goc toi tur diém phan xa dén
thiét bi nhan.
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Hinh 2- M6 hinh kénh truyén [5]
C. SNR cua nguoi dung



Cong s}lét tin hiéu quang hoc ngudi dung nhan dugc tai
mdt thoi diem dugce xac dinh theo cong thure nhu sau [9]:

P =3 nisn{ P Hios(0) + fivars PAdHyos(0)}  (4)

Trong d6, P, 1a cong suét phat tin hiéu quang hoc.

Trong mdi trudng kénh truyén nay, c6 cac loai nhidu: shot
noise, nhiéu nhiét, nhiéu giao thoa ki ty (Inter Symbol
Interference-ISI).

Cong thirc tinh nhiéu dugc xac dinh nhu sau [8]:

2 — .2 2 2 p2
0" total noise = O " shot noise +to thermal noise + Y PrISI (5)

Trong bai bao nay, ching tdi gia sir kénh truyén NLOS khong
dang ké va thanh phan nhiéu giao thoa ki tu (ISI) dugc bé qua.
Do vay, nhiéu gdy ra dugc tinh bai hai thanh phﬁn shot-noise
va nhiéu nhiét (thermal noise) nhu sau.

Shot noise gy ra boi chinh cac thanh phan linh kién trong hé
thdng duoc tinh bang cong thirc:

Uzshot noise = 2qVP-B + qungZB (6)

Trong do, B 1a bang thong, q la dién tich electron, Iy, 1a
dong dién nén, P, 1a cong suét tin hidu nhan dugc, I, 1a hé s6
bang thong nhiéu véi I, = 0.562
Nhiéu nhiét dugc xac dinh bang cong thic sau:

1672 kar
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Uzthermal noise — (Ca+C ) I3B3 (7
Trong do, k 1a héng $6 Boltzman, Ty 1a nhiét 4o tuyét déi,
Ry 1a dién tro phan hoi, g, 1a FET transconductance, R 1a hé
s0 dién 4p vong ho, Cq4 la dung ning cua PD, C, la FET gate
capacitance, g, 1a FET transconductance va h¢ sO bang thong
nhiéu véi I; = 0,868.
Thanh phén S duoc tinh boi cong thire sau [8]:

S = y?R? ®)

Vi cong suat tin hiéu nhan dugc mong mudn P, dugc xac
dinh bdi cong thie sau:

[ee)

- f(Z h (D) ® X(t)) dt 9
g i=1

Ti1¢ tin hi¢u trén tap &m (SNR) la ti 1€ tin hiéu nhan dugc
tor dudng truyén truc tiép va nhidu duong phan xa trén tin hi¢u
tap am dugc tinh toan theo cong thirc sau [8, 9]:

_s_ ¥2p,2
SNR = N o2 total noise (10)

Véi y 14 hé sb dap tmg ciia PD.
[II. CO CHE LUA CHON PIEM TRUYEN DONG
A. K7 thudt CoMP trong mang truyén théng LTE-A

Ky thuat truyén dan da diém phdi hop (CoMP) duoc
dé xuat dau tién cho mang LTE-A, cho phép nguoi dung co
thé duoc phuc vu bai nhiéu hon mot tram thu phat va nguoi
dung cling c6 thé truyén dir liéu cho nhiéu hon mot tram thu
phat cung lac. CoMP nhim muc dich nang cao thong luong

UE 6 ria vung phu cua tram di dong, cai thién tde do dir liéu,
giam thiéu nhiéu lién cell. Truyén dan CoMP duong xudng
duge chia thanh 3 loai [10] sau: CoMP phdi hop phan
chum/phdi hop 1ap lich (Coordinated Beamforming/
Coordinated Scheduling-CB/CS), CoMP truyén dan chung
(Joint Transmission-JT) va CoMP lya chon diém truyén
dong (Dynamic Transmission Point-DPS). Bai bao nay
chung t6i dé xuét ap dung co ché CoMP — DPS trong mang
LTE-A vao mang VLC.

Ky thuat truyén dén da
dieém phoi hgp - CoMP

CoMP — Phéi hop phan
chum/phoi hop 1ap lich
(CoMP-CB/CS)

CoMP — X1r ly chung
(CoMP-JP)

I
CoMP — Lua chon
diém truyen dong
(CoMP-DPS)

CoMP — Truyén

dén chung
(CoMP-JT)

Hinh 3- Phan loai CoMP [10]

Trong mang LTE-A, DPS la truong hop déc biét cua JT,
noi ma dir liéu nguoi ding dwoc truyén tir chi mot diém truy
cap va diém truy cap phuc vu dugc thay do6i dong trong moi
khung con (subframe) dua vao ngudn tai nguyén co san, trang
thai cua cac cell va didu kién kénh truyén. CoMP-DPS cung
cap su cin bang tot gilta sy phue tap cua thuat toan truyen
dan, hiéu ning hé thong va chi phi backaul so véi co ché
CoMP — JT va CoMP — CB/CS [11]. Trong co ché nay, dir
lidu cia mdi ngudi ding c6 san tai tat ca cac tram co s¢ nén co
thé dé dang lya chon diém truyén. Thém vao d6, chirc ning
tao chim (beamforming) van can thiét dé phdi hop truyén dan
qua tram co s dé didu khién nhidu. Trén thuc té, khi lién két
giita nguoi dung va tram co so duoc xic dinh thi co ché
CoMP-DPS tr¢ thanh co ché CoMP-CB/CS. So véi co ché
CoMP-CB/CS thi co ché nay mang lai nh1eu loi thé vé su da
dang tram lua chon, boi vi n6 co thé cung cép mot giai phap
“soft-handoff” cho cac dlem truyen phdi hop dé nhanh chong
chuyén t6i diém truyén t6t nhit cho lién két t6i UE [12].

Trong giai doan chuén bi Kkét néi, CoMP-DPS hoat dong
gidbng nhu CoMP-JT, tic 1a nhiéu cell chia sé¢ cung dir ligu
ngudi ding. Tai giai doan truyén dan, no hoat dong khéac véi
CoMP-JT, dau tién chéat lugng kénh truyén cta cic ngudi
dung trong ving phu ciia cac tram phat dugce kiém tra trong
moi khung con. Sau d6, dir liéu duoc giri boi mot tram phat co
chat lwong tin hiéu t&t nhit con cac tram phat khac ding
truyén tin hiéu cho nguoi dung. Boi dir liéu nguodi dung dugce
giri tir cac tram phat voi chat lwong kénh truyén tot hon nén
chét lugng dich vu ctia nguoi dung co thé duoc cai thién mot
cach hiéu qua [13].
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Hinh 4- Co ché CoMP — DPS trong mang truyén théng tién
hoa dai han LTE- A [13]

Hinh 4 minh hoa hoat dong cia CoMP-DPS. Khong
gidng nhu co ché CoMP-JT, co ché nay khong yéu cau dong
bd chat ché va HARQ (Hybrid Automatic Repeat Request)
duoc thuc hién tai cell dang truyén dir liéu. Theo co ché
CoMP — DPS, cell A va cell B phéi hop vé6i nhau dé cp phat
cling ngudn tai nguyén tin s6 (f3) toi nguoi ding Al niam
trong ving chdng lan gitra hai cell, chung chia sé cing dit liéu
t6i nguoi dung va thay dbi viéc truyén dir liéu dong trong mdi
khung con. Nhu vi du minh hoa trén hinh 4, tai khe thoi gian
thir nhat, ngudi dung Al nhan dir liéu tir cell A, & khe thoi
gian thu hai nguoi dung Al dugc nhan dit liéu tir cell B, noi
ma ¢ chét luong kénh truyén, chét luong nhan tdt hon.

B.  Dé xudt co ché COMP-DPS cho mang VLC

Theo tiéu chuén IEEE 802.15.7, mot hé théng VLC bao
gom ba thanh phan chinh: bd diéu phdi (Coordinator), diém
truy cap (AP) va thiét bi nguoi ding (UE). Trong bai bao nay,
mot hé théng VLC c6 mot Coordinator két ndi voi mang ludi
bén ngoai nhu Internet dong thoi chiu trach nhiém vé quan li
hoat dong cua cac AP. Tirc 13, khi ngudi ding ndm trong ving
phu cua cac dlem truy cdp, Coordinator s€ chiu trach nhiém
tinh toan, quyet dinh cac qua trinh lap lich va phan bd tai
nguyén cho UE. Bai bao nay chiing t6i dé xuit dit bo dém cua
UE & Coordinator dé giam bét qué trinh chuyén goi tin cua
UE tir AP nay sang AP khac. Cac diém truy cap bién déi tin
hiéu dién thanh tin hiéu quang dé truyén dir liéu tir
Coordinator t6i thiét bi nguoi ding trong ving phii ctia no.

Trong mé hinh hé théng VLC, chung t6i 4p dung co ché
lya chon diém truyén dong trong k¥ thuat truyén din da diém
phéi hop vao mang truyén thong VLC hay con goi véi thuat
ngit can bang tai “Load Balancing”. Vi co ché nay, mot UE
dugc phuc vu chi véi mot AP va lién két giita UE v6i AP ¢o
thé duoc thay dm dong trong mdi khung con tiy theo diéu
kién kénh truyén va luong tai cua cac AP trong ving chdng

lin. Tir @6, UE s& c6 thé nhan dugc tin higu tir AP khac co
chét luong kénh truyén, chét luong nhan dugc tdt hon so véi
viéc chi két ndi duy nht v6i mot AP nhu trong truyén din
trude day.

Coordinator

@ API1 AP2 AP3

Channel 1 Channel 2 Channel 3

Hinh 5- M6 hinh hé thong VLC

Uu diém khi ap dung co ché nay vao trong truyén thong
anh sang nhin thiy so voi trong LTE-A, d6 1a VLC thuong
hoat dong trong nha, pham vi nho nén viéc thuc hién viéc
truyén dan khong bi gian doan, bao mat tét hon va khong bi
anh hudng ctia nhiéu dién tir. Ngoai ra, VLC sir dung 4nh sang
dé truyén dir liéu nén it gy nhidu Vo1 song vo tuyén bén
ngoai, tir d6 nguoi dung giam duoc Van dé vé nhleu dong thoi
tbc do cao hon rat nhidu so véi truyén dan vo tuyén. Bén canh
nhiing uu d1em ma VLC mang lai thi Van con mot s6 han ché
can giai quyét. Tuc 1a, khi nguoi dung ndm trong ving chong
lan gitra cic AP c6 lugng tai khac nhau nén cudng d tin higu
ma ngudi dung nhan duge ¢ bd nhan 1a thip va khong dong
déu dong thoi chiu anh hudng cua nhiéu giao thoa ki ty (ISI)
giita cac AP nén ngudi dung s& duoc két ndi tin hiéu voi AP 1a
tuong ddi kém va c6 thé bi ngit két ndi. Do vay, chung t6i can
tim dén mot giai phap hiéu qua dé giai quyét van dé trén.

Trong mé hinh nay, chung t6i gia sir ring mat do nguoi
ding phan b khong dong déu trong cin phong vi thé nén cac
AP ¢6 luong tai khac nhau. Dé giai quyét vén dé khong can
bang tai nay, y tuong chinh cia co ché CoMP nay la chuyén
nhimg ngudi dung ndm trong ving chdng 14n ciia AP co tai
cao sang nhimg AP 1an can c6 tai thap hon dong thoi cuong do
tin hiéu cua AP lan cén tot hon, tir 46 gitip ngudi ding d6
nhan duge chit lugng tin hiéu t6t hon. Co ché CoMP-DPS
dugc thuc hién khi nguoi ding ndm trong ving chong 1an thoa
man hai thong tin vé cudng do tin hi€u nhan dugc cuia nguodi
dung va lugng tai cua cac AP, tir d6 gitip qué trinh can béng
tai hi¢u quéa va cai thién dugc thong lugng ctia nhirng nguoi
dung ¢ ria vung phu AP. Ttc la khi nguoi dung nhén tin hi€u
kém tir AP c6 tai cao va cuong d6 tin hi€u nhdn dugc nho hon
so voi ngudng CoMP dit ra thi ching s& thyc hién co ché
CoMP — DPS dé két ndi voi AP lan can c6 lugng tai it hon va
cuong d6 tin hi€u nhan dugc tdt hon so voi ngudong CoMP. Vi



vay, nguoi dung trong vung chdng 14n s& nhan duoc tin hiéu
tr AP tot nhat c6 the trong danh sach cac AP lan cén.

Coordinator

Hinh 6- Co ché hoat déng ciia CoMP-DPS

Co ché CoMP — DPS trong mang truyén thong VLC dugc
thyc hién theo cac budc sau day:

Budec 1:

Khéi tao mét UE; va két nbi UE; nay voi AP c¢6
cuong do tin hiéu dudng xuong 16n nhat goi 12 AP yren.
Néu UE; ndm trong vung chdng 14n cua cac AP, UE; do
cudng do tin hiéu quang hoc cuia cac AP ma n6 nhan duogc
va giri cac thong tin ndy cho Coordinator dé 1ap ra danh
sach ListAPyg; g(‘)m cac AP ma UE; nhan duoc tln hiéu.

Ty theo cau hinh b tri cac AP va thong s6 hé thong,
can xac dinh ngudng cong suat tin hiéu nhan dugc khi cin
ap dung co ché CoMP — DPS. Ngudng tin hi¢u ndy dugc
chon bang gia tri cong suit tin hiéu quang hoc nhan dugc
tai vi tri trén duong bién giao nhau giita hai ving phu cia
hai AP lién ké.

PrCOMP _ Predge (1 1)
Buéc 2:

Coordinator nhan thong tin vé cuodng do tin hi¢u cua
cac UE. Khi UE; ¢6 cudong do tin hiéu P.yg < P,
Coordinator thyc hién co ché CoMP — DPS dé chon
AP, thoa min hai diéu kién sau:

1) PrAPcomp > Pr UEi

2) LoadRatioapcomp < LoadRatioapcurrent

Trong d6, P,AP™L la cong suét tin hiéu quang UE;
nhan dugc tir APy, LoadRatio 1a ti 1¢ tdi cia moi AP va
dugc dinh nghia theo cong thirc sau:

T6ng sd goi tin trong bé dém

Load Ratio =

(12)

Sau khi da chon duoc AP opmp, Coordinator gui dit liéu cho
UE; qua dudng xudng cta AP comp.

Kich thwéc b dém lon nhit

IV.KET QUA MO PHONG

M6 hinh m6 phéng duoc gia dinh trong mot can phong cé
kich thudc 12m x 12m x 2.5m v6i 16 AP 1a cac bong dén LED
méang: mdi cum LED gdom 60*60 bong dén LED, mbi LED c6
cong sudt 20 mW. Gia s, cac UE tinh c¢6 bo nhan nam trén
mit phing c6 dd cao 1 m va c6 goc thu huéng 1én tran nha.
Cac UE tinh phan b khong dong déu nim trong ving chong
lan cua cac diém truy cap. Cu thé, cac AP bén trong c6 tai cao
1a nhitng AP ¢6 s6 lugng UE nho hon 30, cac AP bén trong co
tai thap la nhitng AP c6 s6 lwong UE nhé hon 6. Bai bao nay
chiing t6i thyc hién mo phong mot hé thdng truyén thong anh
sang nhin thiy & 16p 2 (16p lién két dir lidu), diéu d6 gitp qua
trinh md phong s& don gian hoa hon bang cach sir dung don vi
dir li¢u la goi tin thay 1a bit & 16p 1 (16p vat ly). Trong kich
ban md phong, thoi gian ton tai ciia mdi ngudi dung dwoc
phan b theo ham s mii véi gia tri trung binh 1a 180s.

Céc tham sb hé théng duogc liét ké trong Bang 1 [5].

BaNG 1. THONG S6 MO PHSNG
Cdc théng sé6 mé phong Gia tri
Thoi gian mo6 phong 3600 (s)
Khodng cach giira cac AP 3 (m)
Cong suat phat quang trén mot AP 72 (W)
Cong suat phat cua mot LED 20 (mW)
SO LED trén mot cum dén trén mot AP 60x60 (LED)
Goc nira cong suat cia LED 60"
Bang thong h¢ thong 10 (Mbps)
Do rong 1 khe thoi gian 1 (ms)
Kich thudc goi tin 10 (kb/packet)
S6 khe thoi gian trén 1 khung truyén 10
(timeslot/frame)
H¢ s6 dap ung cta Phototector 0.53
Ngudng cong suat tin hiéu COMP 0.77 (mW)

Thong luong nguoi dung nam trong vung chong lan
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Hinh 7- Théng lwong nguwoi ding nam trong viing chong lan

Dé danh gia hiéu ning cta hé thong, chung t6i s& danh gia trén
cac tham sé hiéu nang nhu théng luong ngudi dung trong
ving chdng 14n cua cac AP va d6 tré goi tin trung binh dwoc
thuc hién ddi véi hé théng st dung CoMP — DPS va truyén



dan thong thuong. Thong qua viée so sanh két qua mé phong
d6i v6i cac truong hop trén, khi ap dung co ché CoMP — DPS
vao mang truyén thong VLC gitp cho hiéu ning cua hé thong
cai thién hon so v&i viée truyén dan théng thudng.

Hinh 7 biéu dién ham phan b tich lily gia tri thong
lugng nguoi dung dat dugc ciia cac UE ndm trong ving chong
lan cta cic AP trong hé thong VLC. Két qua cho thay véi
phuong phap CoMP dé xuit mang lai thong lugng ngudi dung
nam trong ving chong 1an cta cac AP hiéu qua hon so véi
truyén dir lidu thong thuong. Cu thé 1a khi 4p dung CoMP —
DPS c6 khoang 5% thiét bi nguoi dung c6 thong lugng nho
hon 90 goi tin/s, trong khi do, truyén dit liéu théng thudng co
khoang 15% thiét bi nguoi dung c6 théng lugng nho hon 90
gai tin/s.

: Do tre goi tin
=—(CoMP
==NonCoMP
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Hinh 8- D¢ tré trung binh cdc goi tin

Ham phén bb tich liiy d6 tré trung binh cac goi tin dugc chi ra
trén hinh 8. Nhu du doan, hé théng st dung CoMP — DPS cho
gia tri d6 tré trung binh 14 thap hon so véi h¢ thdng truyén dan
thong thuong. Cu thé 13, thiét bi nguoi dung trong hé thong sir
dung CoMP-DPS c6 khoang 98% goi tin c6 do tré nhé hon 20
ms va khong c6 géi tin nao c6 do tré 16n hon 40 ms. Pdi véi
hé théng truyén din thong thudng, chi co khoang 82% thiét bi
ngudi dung c6 do tré nho hon 20 ms va 1én t6i 65 ms.

V.KET LUAN

Trong bai béo nay, chung t6i di dé xuét ap dung co ché
CoMP-DPS vao mang truyén thong 4nh sang nhin thiy.
Ching t6i danh gia hiéu ning ctua hé théng khi st dung
CoMP-DPS so v6i truyén dan thong thuong thong qua céc
thong so nhu thong luong ngudi ding va d¢ tré géi tin trung
binh ciia UE ¢ ria ving pha cia VLC's AP. Co ché CoMP—
DPS da giai quyét duge vin dé can bang tai va dan dén thong
lugng ciia nhitng UE ¢ ria ving phu dugc ting 1én dong thoi
cling lam giam do tré goi tin trung binh so véi truyén dan
thong thuong trong mang truyén thong anh sang nhin thiy.
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