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Tom tat:

Trong bai bao nay, chiing t6i thao ludn vé 4 phuang phap diéu ché tiém nang cho hé thdng vo tuyén
thé hé th&r ndm (5G) va cac thé hé ti€p theo, bao gobm FBMC (Filter Bank Multicarrier), GFDM
(Generalized Frequency Division Multiplexing), UFMC (Universal Filtered Multicarrier) va f-OFDM
(filtered-OFDM). Py la céc dang sdng ¢ ddc tinh phé tét, cd khad nang giai quyét dugc van dé ICI
(Inter-Carrier Interference) trong cac hé thng OFDM (Orthogonal Frequency Division Multiplexing).
M6t su’ so sanh vé cac ddc tinh va tham s6 méat do phd céng suét clia cac dang séng dudgc dé cap
t8i. Cudi cung, ching tdi chi ra mot s& van dé gdp phai va hudng giai quyét ching dé ap dung cac
dang séng nay vao cac hé théng vo tuyén thé hé ti€p theo.

T khoéa:

Diéu ché da séng mang, hé thdng vo tuyén thé hé tiép theo.

Abstract:

In this paper, we review on four potential modulation schemes for 5G and next generation wireless
system, inchuding: FBMC (Filter Bank Multicarrier), GFDM (Generalized Frequency Division
Multiplexing), UFMC (Universal Filtered Multicarrier) va f-OFDM (filtered-OFDM). These are the
waveforms which have good spectral property, so they can overcome the problem of inter-carrier
interference (ICI) in orthogonal frequency division multiplexing (OFDM) systems. Next, a comparison
of properties and power spectral density (PSD) of waveforms is mentioned. Finally, some technical
problems are pointed out and possible solutions are proposed to apply these waveforms to next
generation wireless systems.
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1. GIOI THIEU CHUNG phét trién nhanh chéng, trong dé, cac Ky
Trong nhitng nam gan day, cong nghé v6  thuat xt Iy tin hiéu dang dong vai tro
tuyén bang rong thé hé thir ndm da c¢6 sy quan trong nhat va thu hat sy quan tam
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nghién ctu sau rong cua cac nha nghién
ctru hang dau trén toan thé gigi. Mot sd
ky thuat xir ly tin hiéu moi duge dé xuat
va dang dugc xem xét dé phat trién, trién
khai thanh cac tiéu chuan quéc té, trong
d6 phai ké dén cac phuong phap ma hoa
va diéu ché mai [1].

Di c6 nhitng cudc thao luan sbi ndi trong
cong dong khoa hoc ciing nhu cac nhom
tiéu chuan hoa quéc té vé dinh dang diéu
ché s& dugc s dung cho hé théng vo
tuyén 5G [1]-[4]. Theo [1], khéng gibng
cac hé thong vo tuyén trude day nhu 2G,
3G hay 4G, cac cong nghé 5G khong
huéng dén xac dinh bat ky tham sé noi
troi nao. Thay vao do, mot s6 ky thuat xir
ly tin hiéu méi s& dugc dé xuat dé lam
tang dang ké téc do dir liéu, ting hiéu qua
vé cbng suat, hiéu qua phd tan ciing nhu
tinh linh hoat, kha nang tuwong thich, do
tin cay va do hoi tu caa hé théng. Nho do,
ngoai cac ung dung truyén théng, cac hé
théng 5G s& co thé xir ly cac yéu cau phat
sinh tir cAc ttng dung mai nhu d ligu Ion
(Big Data), dich vu ddm may (Cloud) va
giao tiép gitra cac may.

Hiép hoi Vién théng 3GPP cudi cung
quyét dinh tiép tuc st dung ky thuat
OFDM vé&i mot s6 stta doi nho cho hé
thdng vo tuyén 5G [5]-[7] nham dam bao
kha nang tuong thich véi cac hé thong vo
tuyén 4G hién tai. Tuy nhién, lgi thé
chinh cuia OFDM trong 4G la do phuc tap
thip va hiéu qua bang thong rit cao s&
khong con khi ¢ ap dung né trong céac
mang phuc tap hon, nhu mang da nguoi
dung, con duoc goi la da truy cap phéan

chia theo tan sé truc giao OFDMA
(Orthogonal Frequency Division Multi-
plexing Access). Nguyén nhan din dén
van d& nay la do yéu cau dong bo hoa tat
ca cac tin hiéu ngudi dung tai tram gdc.

Nhu d3 biét rang, ddng bo thoi gian va
séng mang 1a nhiém vu khé khin nhét
trong céc hé théng OFDMA [8]. Dé giai
quyét vin dé nay, mot s nha nghién ciu
da giam bot yéu cau dé dat dugc viéc
dong bo hoéa gan hoan hao bang phuong
phéap bu léch tan sé song mang CFO
(Carrier Frequency Offset) va da dé xuat
cac phuong phap loai bo nhiéu da ngudi
dang [9], [10]. Tuy nhién, nhitng phuong
phap nay thuong rat phic tap dé thuc hién
[11]. Vi vay, OFDM khé c6 thé dap ung
day du cac yéu cau mai cho hé théng vo
tuyén 5G va cac thé hé tiép theo. Do do,
mot 16p ky thuat didu ché méi cho cac
mang da truy cap truc giao da duogc
nghién ctru dé xuat, noi bat 1a cac k¥ thuat
diéu ché dua trén viéc tao dang xung va
céc ky thuat diéu ché dya trén loc bing
con [1], [12]. Céc ky thuat nay gilp han
ché dang ké muc phat xa ngoai bang
OOBE (Out-of-Band Emission) va giam
su chong lap giira cac s6ng mang con.

Trong bai bao nay, ching t6i khai quat vé
cac dang séng tiém ning cho 5G va cac
hé théng vo tuyén thé hé tiép theo, so
sanh cac dic tinh va mat do phd cong suat
cua céc dang song nay vai OFDM théng
thuong. Ngoai ra, ching t6i cling phan
tich cac han ché va giai phap dé khic
phuc khi tng dung cac dang sdng nay vao
thuc té.
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CAu trdc phan tiép theo cua bai bao bao
gom: muc 2 khai quét céc ky thuat diéu
ché maéi cho 5G, muc 3 so sanh giita cac
dang séng tiém ning cho 5G, muc 4 mo ta
mot sb van dé can giai quyét va muc 5 l1a
két luan cua bai bao.

2. CAC KY THUAT BPIEU CHE M@ CHO
5G

Trong phan nay, ching t6i s& thao luan vé
hai nhdm k§ thuat diéu ché méi tiém niang
cho 5G 1a nhom k¥ thuat diéu ché dua
trén viéc tao dang xung (gdom FBMC,
GFDM) va nhém ky thuat diéu ché dya
trén loc bang con (gdbm UFMC, f-OFDM).
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2.1. Cac ky thuat diéu ché dwa trén
dang xung

Céc k¥ thuat diéu ché dya trén dang xung
duogc biét dén c6 kha niang 1am giam muc
OOBE déang ké [12]. Tuy nhién, do do
rong thoi gian va do rong phd tan cua
xung khong thé giam cing mét ldc, nén
c4c tin hiéu dang song duoc tao ra bang
k¥ thuat nay thuong khéng truc giao trong
ca mién thoi gian va mién tan sé dé duy
tri hiéu qua pho SE (Spectral Efficiency)
cao. Ngoai ra, so véi hé théng OFDM
thong thuong, cau tric thu phéat hd tro
diéu ché dang xung phuc tap hon. Hai ky
thuat diéu ché dién hinh cho nhom nay la
FBMC [13]-[16] va GFDM [17] - [19].
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Hinh 1: Hé théng FBMC-OQAM [15]

1) FBMC: Theo [16], c6 hai ly do chinh
dé FBMC tro thanh mét lva chon kha thi
cho cac cac mang 5G. Thir nhat, FBMC
c6 thé duogc thiét ké dé c6 kha ning han
dinh tét ca vé thoi gian va tan sb, cho
phép phan bd hiéu qua cac ngudn tai
nguyén tan s6 va thoi gian ¢ sin. Thu
hai, do trai tr& thdp dam bao rang céc bo

can bang moét mit loc don c6 hiéu qua dé
dat duoc hiéu suét tdi wu. Dé co dugc cac
dac tinh nay, FBMC sir dung day cac bo
loc tong hop bén phia phét va day cac bo
loc phén tich ¢ bén phia thu thuc hién
viéc loc cac sobng mang con cua tin hiéu
da song mang, do d6 lam giam céc bup
séng phu cua tin hiéu FBMC trong mién
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tan s6. Hai dang xung co ban duoc st
dung trong FBMC la xung Hermite va
xung PHYDYAS. D6 dai cac xung trong
mién thoi gian dugc quyét dinh bai hiéu
Suit duoc yéu cau va thuong bang vai lan
d6 dai cua chu ky ky hiéu [16]. CoO
nhiéu dang tin hiéu FBMC khac nhau,
nhu FBMC-QAM (FBMC-Quadrature
Amplitude Modulation), FBMC-OQAM
(FBMC - Offset QAM) va FBMC-OQAM
duogc loc. Tuy nhién, dé dat SE tdt nhat,
FBMC-OQAM thuong dugc su dung
[15]. So d6 khdi cua hé théng FBMC nhu
trong hinh 1, trong d6 day cac bo loc tong
hop va phan tich thuc hién viéc dinh dang
xung.

Tin hiéu thoi gian lién tuc tai séng mang
con thir k dugce xac dinh nhu sau:

trong d6 s, 1a ky hi¢u di ligu phuc thir

m tai sdng mang con thu k.

e |
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Thay thé (2) vao (1) duge (3) nhu sau:
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Do vay, tin hiéu truyén cé thé duoc biéu
dién theo cdng thirc (4). Trong mién thoi
gian roi rac, gia thiét rang bo loc dinh
hinh xung p(t) chiém bing thdng xap xi
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2) GFDM: Theo [18], GFDM la hé théng
da song mang duya trén viéc diéu ché céc

khéi doc lap dé truyén MK ky hiéu dix liéu
trén mdi khdi st dung M khe thoi gian va

16

S0 27



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

K s6ng mang con. Véi phuong phap nay,
moi séng mang con duogc loc béi mot bo
loc nguyén miu dwoc dich chuyén phu
hop theo tan sé va thoi gian dé giam mic
OOBE. Do tinh linh hoat ciia phuwong thirc
diéu ché, GFDM duoc dé xuit cho giao

Tap dm
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dién vo tuyén cuia mang 5G [18]. CP-
OFDM (Cyclic prefix-OFDM) va SC-
FDE (Single-carrier frequency domain
equalization) dugc xem la cac truong hop
dic biét cia GFDM [19]. So dd khdi hé
thong GFDM dugc trinh bay trong hinh 2.
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Hinh 2. So’ d6 khéi hé théng GFDM

Tin hiéu truyén duoc biéu dién la:

K-1M -1

s(N)=X">S w0 m(n), N=0,N-1 (7)

k=0m=0
trong d6 sy, biéu thi ky hi¢u tha m duoc
truyén trén séng mang con thu k, 8. (1)
la phién ban dich vong tan sé va thoi gian
ctia bo loc dang xung nguyén mau g(n).
g, (n) dugc xac dinh bai cong thuc:

—j2zkn

Gem(n)=g((n-mK) )e X (8)

Vi () biéu thi phép toan modulo N va
N = KM la chiéu dai caa bo loc dang xung
nguyén mau g(n).

Theo ciu trGc ndy, su khac biét cua
GFDM so vai FBMC la ¢ viéc st dung bo
loc dich vong thay vi bd loc tuyén tinh.
Piéu nay cho phép hé théng GFDM c6
muc OOBE thap ngay ca khi tinh truc
giao khong duogc duy tri. Tuy GFDM

khong duy tri tinh truc giao gitra cac séng
mang con c6 thé dan dén ISI va ICI,
nhung véi viéc st dung bo loc phdi hop
hiéu qua bén phia thu, cac loai nhiéu nay
cd thé duoc loai bo va hiéu suat 16i ky
hiéu van dam bao nhu OFDM [19].

2.2. Cac diéu ché dwa trén viéc loc
bang con

Cac ky thuat diéu ché dua trén loc bing
con ciing la ky thuat cho phép giam
OOBE hiéu qua. Hai ky thuat diéu ché
chinh dwoc quan tdm nghién cuau la
UFMC [20], [21] va f-OFDM [22], [23].

1) UFMC: UFMC la k¥ thuat truyén dan
da song mang duoc dé& xuat dé giai quyét
van d& ICI trong céc hé théng OFDM
[20]. Piéu nay dat dugc bang viéc loc mot
khdi cac song mang con lién tiép (bang
tain con) dé giam mic OOBE. UFMC
ciing dugc coi 1a phuong phap cai tién cua
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CP-OFDM, do d6 UF-OFDM (Universal
Filtered-OFDM) duoc sir dung dong
nghia v6i UFMC. So d6 khdi hé thdng
UFMC nhu biéu dién trong hinh 3.

Do bd loc trong UFMC c6 bang thong
rong hon so vdi cac bo loc trong cac ky

Dir ligu 1[~ - - - )
Anh xa song IDFT Chén B loe | sin)
» 2 T, 6 loc |
mang con | N diém ZP Jufm)
Diir iéu 2] ; e —y A 51
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N g LI |y BOl0
mang con 2 N diém ZP BELY]
Di ligu K Anh x.a s0n 1I ‘ “hé Y -] S
a sing T Chén Bé loc
mang con K N diém Zp Tuin)

thuat diéu ché dwa trén viéc tao dang xung
nén do dai tin hiéu trong mién thoi gian 1a
ngin hon. Vi vay, nhidu gay ra boi dudi
cua bod loc c6 thé duoc han ché bang viéc
st dung chudi “dém 0” (ZP - Zero
Padding) vai do dai thich hop.
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Hinh 3. So’ d6 khéi hé théng UFMC

Tin hiéu truyén trong hé théng UFMC la:

S(m) =35, (0)* 1, (n) ®

trong d6 K 1a s6 bang con dugc chia ra tir

M-1

)= 35 (n=m(N+N,))

k,m
0

m=
{ k,m

véi N, bieu thi chiéu dai chudi ZP, M la
s6 khoi ky higu va s, 1a tin hiéu tai song
mang tht k va ky hi¢u tha m. sy ,,(n)
dugc biéu dién theo cong thic:

11)
trong d6 d, ,, biéu thi ky higu truyén the
tai khéi ky hiéu thir m.

Vé&i mot bang con don nhat, cac dic tinh

n-— m N+N )), V6im(N+Ng)Sn£m(N+Ng)+N—1

N séng mang con cua hé thng, do d¢6 mdi
bang con c¢6 L=N/K sdng mang con lién
tiép; fi(n) 1a hé s6 bo loc cuia bang con thir
k va sk(n) 1a tin hiéu OFDM dugc diéu ché
trén bang con thir k trong tng. sx(n) duoc
biéu dién bang cong thuc:

(10)

trong trudng hop khic

phd cua UFDM la gidng véi CP-OFDM
dugc loc [21]. Mac du binh thuong
UFDM khong st dung tién t6 tuan hoan
CP, nhung dé loai bo nhidu gay ra bai cac
dudi cua bo loc, chudi “dém 0” (ZP - Zero
Padding) dugc su dung vai do dai phu
hop. UFDM da dugc chitng minh cé hiéu
qua vuot troi so voi CP-OFDM ngay ca
khi c6 su déng bo hoéa hoan hao hay
khong hoan hao giira cac dau cudi va cac
tram gdc [20].
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2) f-OFDM: Theo phuong phap nay, bang
thong cua hé théng dugc chia thanh cac
bing con, mdi bang con dugc sir dung cho
cac loai dich vu khac nhau dé cai thién SE
cua hé théng [21]. Dé loai bo nhiéu giita
cac bang con, loc dua trén cac bang con
duogc sir dung. Hinh 4 miéu ta so do khoi
cua hé thong f-OFDM.

Nhu vay, cdu tric may phat caa f-OFDM
co ban gidng véi UFMC. Su khac biét co
ban gitra hai ky thuat nay la f-OFDM c6
st dung tién t6 tuan hoan (CP) va sd

Dir ligu 1) Anh xa song i sin)
m N-IFFT Béloc 1 —

Thém
Pl
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lugng céac séng mang con trén moi bang
con 16n hon rat nhiéu so véi UFMC. Loai
bo loc dwoc st dung rong réi trong cac
thiét ké f-OFDM la cac bo loc sinc dugc
xén mém (Soft-Truncated Sinc Filters)
[21], [22] dap ng véi cac tng dung va
tham s6 khéac nhau. Céac bo loc nay duogc
xem la gan Iy tuong vi né khong gay ra
méo dang trong dai va coi nhu loai bo
OOBE [22]. Ti Ié cong suat trung binh
birc xa ngoai dai/trong dai dudi hang tram
dB, vuot qua ngudng cac bo chuyén doi
s6 - tuong tyr hién nay.
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Hinh 4. So’ db khéi ctia hé théng f-OFDM

Tin hiéu phét trong hé théng f-OFDM

duoc biéu dién bai:

s(n)= sk(n—k(N +Ng))* f.(n) (12)

L-1
s.(n) :g‘dkvlejz’f'"’”, -N,<n<N (13)

trong do6 N 1a s6 s6ng mang con ; K 1a sb
bang con ; L = N/K la s6 song mang con
trong moi bang con ; N, 1a do dai chudi
CP va d,; la ky hi¢u dir li¢u trén song
mang con tha [ cua ky hiéu OFDM thu k.

Mic du f-OFDM c¢6 kha nang khic phuc
cac nhuoc diém cua CP-OFDM thdng
thuong, nhung viéc sir dung chudi CP
ciing anh huéng dang ké hiéu suit bang

thdng caa hé thong.

3. MOT SO SO SANH CAC DANG
SONG TIEM NANG CHO 5G

Trong cac ky thuat diéu ché méi da duogc
dé cap, ngoai trt OFDM va f-OFDM
(nhitng ky thuat da duoc 3GPP luya chon
cho 5G), FBMC, GFDM, UFMC Ila
nhitng ky thuat dwoc nghién ciu nhiéu
nhét [23]. Ly do céc dang song nay c6 thé
duogc lya chon cho 5G va cac thé hé tiép
theo la kha nang giam muc OOBE ciing
nhu giam yéu cau dong bo.

Mot trong cac dic diém chung trong viéc
tao ra cac dang song mai nay la viéc su
dung céc ky thuat loc. Tuy nhién, k¥ thuat
loc va hiéu qua cia no 1a khong nhu nhau.
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So sanh dic tinh phé cua cac dang song
da duoc thyc hién trong [16], [22] va

duoc liét ké chi tiét nhu trong bang 1.

Bang 1. So sanh cac dac tinh cia dang séng rng ctr vién cho 5G

Dang séng Pham vi loc D¢ dai bé loc Tinh tryc giao | Tinh truc giao OOBE
thoi gian tan so
OFDM Toan bang < d6 dai CP Co Co Kém
GFDM Séng mang con > khoang ky tu Khong Khéng Tt
FBMC Séng mang con = (3'4’5), x khoang Tr_gc giao Tr.lfc glao Tt nhat
ky tu mién thuc mién thuc
UFMC Bing tan con = d6 dai CP Co Bén tryc giao Tét
f-OFDM Bing tancon | < 1/2 khoang ky tu Khong Ban truc giao Kha

Tham s6 chinh danh gia SE ciia cac dang
séng l1a mat d6 phé cong suit PSD (Power
Spectral Density). Hinh 5 thé hién PSD
cua cac tin hiéu vai cac tham sb duoc st
dung d& mo phong twong ng VGi chuan
5G 3GPP [5]-[7], cu thé: d6 rong bang tan
phat 25 MHz, kich thudc DFT 1024 diém,
khoang bao vé dai 144 sng mang con.

— — - OFDM |
— — - GFDM \

— = —UFMC 1 SIIHN
—— f-OFDM ! '
I | —=-FBMC '

PSD (dB)

x10
Frequency (MHz)

Hinh 5. PSD cia OFDM, GFDM, UFMC, f-OFDM
va FBMC

Tir céc két qua do, chung ta co thé két
luan rang, cac tin hiéu tng vién cho 5G va
cac thé hé tiép theo c6 dic tinh phd chan
birc xa ngoai dai twong ddi tot. Tt nhat 1a
FBMC, tiép theo lan luot 1a f-OFDM,

UFMC va GFDM. Muc OOBE cua nhirng
tin hiéu nay thip hon OFDM thong
thuong. Pac biét, tin hiéu FBMC va
f-OFDM c¢6 dac tinh giam manh ¢ canh
suon dai thong. Do d6, FBMC thu huat
nhiéu nha nghién ctu trén thé gisi phat
trién cho 5G va cac thé hé tiép theo, trong
khi f-OFDM duoc hiép hoi 3GPP chinh
thirc théng qua cho tiéu chuan vo tuyén
5G.

4. MOT SO VAN BE CAN GIAI QUYET

Ciing giéng nhu hé théng OFDM thdng
thudng, cac dang song tiém niang cho 5G
va cac thé hé tiép theo, nhu FBMC,
UFMC hay f-OFDM déu dua trén ky
thuat da song mang, nén tin hiéu truyén
co ti 18 cong suat dinh/trung binh PAPR
(Peak-to-Average Power Ratio) lon do
xép chong s lwong lon 1én dén hang
nghin séng mang con. Viéc truyén tin hiéu
cd PAPR cao s& yéu cau cac bo khuéch dai
cong suat (PA-Power Amplifier) trong
may phét phai cd dai dong tuyén tinh
rong. Piéu nay lam ting dang ké chi phi

20

S0 27



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

cua hé théng ciing nhu ting muc tiéu thu
cong suit caa may phat. Néu sir dung bod
PA c6 vung tuyén tinh han ché, dong thoi
dé dat duoc hiéu suit khuéch dai cao, bo
PA phai lam viéc ¢ ving phi tuyén séat
ving bdo hoa. Piéu nay dan dén hai van
dé nghiém trong:

e Mot la, gy méo trong bang, do d6 lam
giam tiéu chi I8i hé thong (bao gom ting
BER-Bit error rate va MER-Modulation
Error Ratio).

e Hai I3, tang buc xa ngoai dai (OOBE),
do d6 lam tang ICL

e Dé giam gia thanh hé théng khi st
dung cac bo PA dai dong tuyén tinh hep
va ting cuong hiéu suat niang lugng cho
hé thdng, can tap trung giai quyét cac van
dé sau:

- Panh gia mac PAPR tin hiéu d6i voéi
tirng dang song ung vién mai va dua ra so
sénh cac két qua nhan duoc.

- Khao sat, phéan tich anh huong cua cac
dinh dbi v&i mdi tin hiéu ung vién khi di
qua cac bo PA thuc té.

- Nghién ctu cac phuong phap giam
PAPR cho méi tin hiéu tng vién.

- Nghién curu cac phuong phap sira méo
truge tin hiéu bu tinh phi tuyén PA.

Hién nay, huéng tiép can phd bién trong
van dé giam PAPR cho cac tin hiéu tng
vién cho 5G va cac thé hé tiép theo la van
dwa trén cac phuong phap truyén thng
giam dinh cho tin hiéu OFDM, trong d6

(ISSN: 1859 — 4557)

ndi bat nhat 1a phuong phap chudi truyén
teng phan PTS (Partial  Transmit
Sequence) [24]-[27]. Tuy nhién, viéc yéu
cau mot sé lugng 16n cac bo IFFT c6 kich
thugc 16n ciing nhu cach thuc tim chudi
hé sb pha tdi vu lam tang do phuc tap tinh
toan khong kha thi khi trién khai phan
cang [28]. Céc giai phdp giam do phuac
tap cho PTS sé haa hen cho PTS duoc
hién thuc hda.

Ngoai ra, dbi véi cac hé thong da song
mang noi chung, kha ning dap ung dong
thoi phan bé tan sé - thoi gian ciing duoc
dat ra. Viéc han dinh thoi gian kém lam
tang ISI, trong khi han dinh tan s6 kém
lam ting ICI [16]. Tuy nhién, hai tham s6
nay khong thé giam ciing mot luc. Vi vay,
viéc thiét ké mot bo loc nguyén mau hiéu
qua dé can bang chang theo kich ban tng
dung 12 mot van dé co sic hat manh cac
nha nghién cuu.

5. KET LUAN

Bai bdo da thao luan va so sanh dac tinh,
mat d6 phd cdng suat cua cac dang séng
maoi FBMC, GFDM, UFMC va f-OFDM
vai tin higu OFDM thong thuong. Qua
d6, ching ta co thé khing dinh, ching c6
nhiéu wu thé hon so véi CP-OFDM dé
trién khai trong cac mang vé tuyén 5G va
cac thé hé tiép theo. Ngoai ra, mot sé van
dé nay sinh va huéng giai quyét doi véi
cac dang song maéi nay ciing dugc phéan
tich, tir ¢ dua ra hudng giai quyét dé viéc
trién khai hé théng thuc té dwgc hiéu qua.
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