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TOM TAT

Trong mang théng tin di ddéng, cé khoang 2/3 cudc goi va hon 90% cac dich vu di¥ liéu dwoc thwe hién &
trong nha [1]. Tuy nhién, mat d6 pht séng & cac d6 thi Ién va vung triing gira cac tram phat séng la rat yéu, lam
thé nao dé tang mat do va chét lwong viing phu 13 thach thirc clia cac nha cung cép dich vu. Cac nghién ctu
phat trién va trién khai vé& femtocell gan day la co hoi cho cac nha cung cap dich vucai thién viing phi séng trong
nha v&i chi phi thdp. Ngoai ra, cong nghé vé tuyén nhan thic trong théng tin di dong dwoc nghién clru va rng
dung. Sw két hop gilra femtocell va v6 tuyén nhan thirc dwoc xem 1a gidi phap giai quyét vé ving phad ciing nhw
tbc d6 truyén di liéu dén ngudi dung. Trong bai bdo nay ching téi nghién ciru cac co ché cap kénh duong
xuéng clia mang femtocell nhan thirc cho mang di dong sau thé hé the tw, va thuc hién mo phoéng vé&i muc dich
so sanh va chon ra co ché hoat dong hiéu qua nhét.

Tir khoa: Mang té bao - femtocell, vé tuyén nhan thirc, mang di dong sau thé hé thir tw, cp kénh

ABSTRACT

In mobile communications networks, two thirds of the total calls and 90% of the data services are carried out
indoors [1]. However, with high coverage density in cities and low signal levels at cell edges and increase of signal
quality of indoor coverage and cell edge exist the major challenge of all the mobile network operators. The research
and deployment of femtocell networks have recently brought a great opportunity for mobile network operators to
improve the signal quality of indoor coverage at low cost. Cognitive radio for mobile communications also has been
proposed for future mobile communication. The integration of femtocell and cognitive radio is considered to be an
efficient solution for improving better coverage and higher data transmission. In the paper, we investigate the
downlink channel allocation scheme of cognitive cellular-femtocell mobile networks proposed for beyond fourth
generation (4G) mobile communications. The performance evaluation of the channel allocation schemes is carried
out by computer simulation in order to identify the most efficient downlink channel allocation scheme.

Key words: Cognitive femtocell networks; cognitive radio; beyond 4G mobile networks; channel allocation; 5G

té bao nhu GSM, GPRS, EDGE, UMTS, HSPA,
LTE va mobile WiMAX (IEEE 802.16¢).

Trong bai bao nay, chiing t6i dé xuat cac

1. Giéi thiéu
Femtocells 13 diém truy nhap mang di
dong cua cac thiét bi di dong tiéu chuén.

Femtocells dugc két néi dén mang nha cung cép
dich vu di dong thong qua cac cong nghé nhu
dudng day thué bao sé DSL, két ndi cap biang
rong, cap quang hodc tram khong diy cudi
cung.Piém truy nhap femtocell (Femtocell
Access Point - FAP) ¢6 nhiéudiém tuong dong
véidiém truy nhap WiFi (Wifi Access Point).
WAP st dung cac cong ngh¢ truy nhdp khong
day nhu IEEE 802.11b, IEEE802.11g va
IEEE802.11n, con FAP sir dung cac cong nghé

co ché cap kénh duong xudng trong mang té bao
Femtocell két hop voi cong nghé vo tuyén nhan
thic (CR - Cognitive Radio). Cong ngh¢ vo
tuyén nhan thirc dugc trang bi véi co chéphan
tich pho nang cao va kha ning truy nhap cé thé
phan tich ph6 v tuyén va phat trén nhiing bang
tin ma khong chiém bing tan ciia nguoi ding
chinh (MU - Macrocell Users), do d6 ngudn tai
nguyén phd méi duge tao ra. Nhu viy, cac nguoi
dung thtr cip (FU- Femtocell Users) s& st dung
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lai cac tai nguyén con trdng & macrocell.

Béng cach khai thac nhiing loi thé cta hai
cong nghé nay, mang di dong té bao - femtocell
nhan thirc di mang dén nhiing co hoi méi va
chét luong dich vu cao hon, dac biét 1a cho cac
hoat dong trong nha. Hon nita, viéc cung cép du
chat lugng dich vu cho nguoi sir dung trong nha
tro nén kha thi hon. Nha cung cdp mang va
nguoi st dung dién thoai di dong trong vung phu
song cua cac Mmacrocell cling dugc huong loi tir
cac cong nghé nay.

Bai bao nay bao gdbm cac phan sau. Md
hinh hé thong s& dugc trinh biay & phan 2.
Nguyén 1y hoat déng cua cic co chécap kénh s&
dugc trinh bay ¢ phan 3. M6 hinh mé phong va
két qua danh gia va so sanh hiéu ning s& duoc so
sanh & phan 4. Céc két luan s& dugc trinh bay &
phan cudi cing.

2. M6 hinh h¢ thong

Trong kién trac femtocell hién tai, FAP c6
thé hoat dong & tan s6 duoc lua chon ngﬁu
nhién. Hinh 1 trinh bay mé hinh mang té bao
femtocell nhan thirc ma ching t6i nghién cuu
cho hé thdng thong tin di dong sau 4G véi viée
trién khai cac diém truy nhap femtocell nhan
thac (CFAP).

Mot CFAP c6 thé hoat dong véi ving truy
nhdp dong (closed access) chi véi nhém nguoi
ding dugc truy nhap dén CFAP. Trong truong
hop nay CFAP hoat dong giéng nhu mot diém
truy nhap riéng gidng nhu thiét bi Wifi. Mot sd
CFAP c6 thé hinh thanh khu vuc truy nhép
femtocell md véi yéu ciu truy nhap duoc chap
nhan boi nguoi dung xac thyc,truong hop nay
duoc ap dung trong cac khu vuc cong cong nhu
trung tAm mua sdm, san bay, nha ga xe lira. C4c
CFAP duogc trang bi voi cac chic ning nhan
thitc nhu cam bién phd hodc cam bién chit
lugng kénh, CFAP c6 thé Iya chon tan sé hoat
dong phu hop nhat dé dap ung QoS cho ngudi
truy nhap. Thuc té 1a c4c cudc goithdi gian thyc
c6 cic yéu cau nghiém ngit vé QoS [2] nén
mang té bao femtocell nhan thirc cin quan tam
dapimg yéu cau nay [2].

Trong m6 hinh mangtrinh bay trong hinh 1,
gia thiét rang tram gbcco so (MBS) co thé sé
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tuong tac voi cic CFAP nam trong ving phu
song ciia MBS dé trao doi cac thong tin hién tai
cua phé tan sd duoc st dung bdéi MBS. Gia thiét
rang hé théng quan ly femto (FMS-Femto
Management System) va hé thong quan 1y mang
truy nhap vo tuyén di dong (MRMS-Mobile
RAN Management System) trao doi thong tin
dinh ky. Sy tuong tac giita hai khdi chirc ning
nay hd trg cho quin ly di dong va quan 1y tai
nguyén vo tuyén. Khi xem xét truong hop ngudi
dung di chuyén giita cac ving femto hodc giita
ving femto dén ving MBS, thi nguoi ding can
cap nhat vi tri va chuyén giao cudc goidang thuc
hién. FMS va MRMS c¢6 thé hd tro cac thu tuc
chuyén giao nhu quyét dinh chuyén giao, lya
chon tram gbc va cdp tai nguyén. FMS va
MRMS ciing can phdi hop trong viéc quan 1y tai
nguyén vo tuyén. Khi mot CFAP nhan yéu ciu
cudc goi mdi tur mot FU hodc chuyén giao cudc
goi thi CFAP sé& cip tai nguyén vo tuyén(kénh)
dén nguoi dung. Cac MU dugce xem 13 ngudi su
dung chinh va QoS cua cac MU phai dugc dam
bao [3], CFAP phai chon dugc kénh giy tac
dong t6i thiéu cho MUs trong ving phu cua
MBS [4].
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Hinh 1. Mang Té bao — Femtocell nhdn thirc cho
hé thong sau 4G

Trong mang di dong té bao femtocell nhan
thire nay, nguoi dung ¢ tram macrocell (MU)
dugc coi 1a nguoi dung chinh nén chit lugng
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dich vu (Q0S) cudc goi ctia ho phai dugc dam
bao. Khi mot nguoi dung femtocell (FU) két ndi
v6i CFAP va yéu cdu mot cudc goi, ngay luc do
CFAP phai lga chon mét kénh cho FU sao cho
van dam bao dugc QoS cua duong két ndi cia
nhitng MU khac trong ving anh huong. Ti sd tin
hiu trén tap 4m va nhiu trén kénh xudng
(SINR) cua MU dac trung cho chét luong dich
vu QoS ¢6 thé bi anh hudng béi tin hiéu lién két
xudng cua nhitng FU xung quanh ma cing st
dung mot kénh véi né. Mit khac, SINR cua cac
FU con bi anh huong boi cac CFAP bén canh
chung khi ching ciing dang cip cing mot kénh
cho nhimg FU khac. Dé quan 1y tbt nhiéu trén
kénh xubng, ching t6i dé xuit tao nhom céc
CFAP trong cung mét vung phd séng ciia mot
MBS. Tai d6 cac CFAP trong cung nhom s€
cung nhau quan 1y phd bang viéc trao ddi thong
tin cta viéc cam nhdn va phan b phd. Viée trao
ddi thong tin nay dwoc thuc hién ca trong mod
hinh trung tim v6i FMS 1a phan quan 1y trung
tam hodc ca trong mo6 hinh phan tan, ma tai do
cac CFAP trong mdt nhom s€ sit dung chung
mot duong kénh diéu khién vo tuyén chung cho
viéc trao ddi thong tin.

3. Cac co ché phan phéi kénh

Trong phan nay, chung t6i phan tich ba co
ché cap kénh dudng xubng s& duoc trién khai tai
CFAP: co ché cip kénh ngiu nhién (Random
Scheme) [5], CFAP nhan thuc (CFAP-based
Scheme) [5] va co ché ¢ su phdi hop giira cac
CFAP (Cooperative CFAP-based Scheme).

Gia thiét rang MBS va CFAPc6 sb kénh
duong xudng 1a Nc kénh truc giao. Trong qué
trinh hoat dong, cac CFAP va cac MBS c6 thé
tai str dung bat ky kénh nao trong Nc kénh nay
dé cip phat cho nguoi st dung. Mot CFAP hay
mot MBS tai bat ki thoi diém nao chi cap cho
mot FU hodc mét MU. Khi mot CFAP cip mot
kénh cho mot FU, trudc tiénchét lugng kénh
duong xudng cua FU d6 phai thoa man mot mirc
QoS tdi thiéu ctia FU. Ngoai ra, viéc cap kénh
cho dudng xudng ciia FU nay khong dugc gay
tac dong nhidu téi duong két ndi cta bat ky MU
nao st dung cing chung kénh dé. Dé tranh sy
anh huéng x4u c6 thé 1am suy giam QoS cuia cac
MU, chung t6i d& xuat thu tuc kiém chimg kénh

dugc trinh bay nhu bén dudi day.

Khi mot CFAP nhan yéu cau két ndi tir
mot FU nao d6, CFAP ndy s& cap tam thoi mot
kénh duong xudng kcho FU. Tiép theo, CFAP s&
giri mot yéu cau kiém chung kénh toi FMS dé
xac nhan xem QoS cua cac MU dang dung
chung kénh k c6 bi vi pham hay khong. FMS s¢&
chuyén yéu cau kiém chung kénh dén MRMS va
khéi tao mot khodng thoi gian cho doi, MRMS
s& guri cac ban tin truy van QoS dén cac MBS ¢6
vung phu song téi CFAP d6 va cac MBS lan
can. Néu mot MU nao d6 dang dung chung kénh
k ma bi vi pham QoS thi MBS phu song MU d6
s€ giri mot ban tin tra 161 t6i MRMS. MRMS
chuyén ban tin nay t6i FMS va dong thoi dimg
viéc gri cac ban tin truy van QoS lai. FMS s& tra
vé mdt ban tin xac nhan QoS cho CFAP va hity
bo thoi gian doi. Khi CFAP nhan dugc ban tin
phan hoi tir FMS, trong truong hop néu khong
¢6 MU nao bi vi pham QoS thi CFAP s& chip
nhan hoan toan FU vao hé théng va cap kénh k
cho FU dé truyén dit liéu. Nguoc lai thi CFAP s&
huy bo két ndi voi FU va xem nhu yéu cau két
nbi d6 khong thanh cong.

Khi CFAP st dung co ché cap kénh ngiu
nhién(Random Scheme), tai thoi diém CFAP
nhan dugc mot yéu cau két ndi cia mot FU,
CFAP sé& chon ngau nhién mot kénh chua dugc
cip phat cho FU dang hoat dong. Sau d6 CFAP
tién hanh qua trinh kiém ching kénh nhu trén.

Khi st dung co ché cép kénh dya trén
CFAP nhan thirc(CFAP-based scheme), mdi
CFAP s& do mtc dd nhiéu cia cic kénh chua
dugc cAp phat cho cic FU dang hoat dong. Khi
CFAP nhan dwoc modt yéu cau két ndi tr FU,
CFAP sé chon mot kénh k trong danh sach cac
kénh do dugc. Kénh K nay phai la kénh ¢6 mirc
nhiéu nhoé nhit do duoc tai CFAP. Sau d6, CFAP
s& tién hanh qua trinh kiém ching kénh da néu
trén.

Khi sir dung co ché cap kénh nhan thirc ¢6
phdi hopgiita cac CFAP(Cooperative CFAP-
based Scheme),mbi CFAP s& cap nhat dinh ky
danh sach cac kénh x4u cua n6 cho cac CFAP
khac cting nam trong nhém phdi hop quan 1y cp
kénh. Mot kénh duge coi 1a mot kénh x4u néu
trong khoang thoi gian cdp nhat trudc d6 nd tung
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duoc cép cho mét yéu cau két ndi cua mot FU
nhung khong vuot qua dugc qua trinh kiém
ching kénh. Danh sach kénh x4u nay s& duoc
lam moi dinh ky dé cap nhat lai trang thai cua
cac kénh. Khi m¢t CFAP nhan dugc mot yéu cu
két ndi tir FU, no s& chon mot kénh duong xudng
k thoa min 3 diéu kién sau: 1) kénh d6 khong
thudc bat ky danh sach kénh xau nao cap nhap tir
cac CFAP trong nhom phdi hop quan 1y cép
kénh, 2) kénh d6 chua duoc st dung boi cac FU
nam trong CFAP, va 3) kénh c¢6 mirc nhidu do
dugc tai CFAP 1a nho nhat. Sau d6, CFAP tién
hanh thu tuc kiém chtng kénh.

Co ché cap kénh nhan thic c6 phdi hop
gilta cic CFAP c6 nhimng wu diém vuot troi so
v6i hai co ché trén vi né c¢6 kha ning thu nhan
thong tin vé cac kénh xau ciia cac CFAP 1an can
nén nod c6 thé tranh duge viée cép cac kénh x4u
d6 cho yéu cau két ndi. Uu diém nay dic biét
hiru ich khi xét truong hop mat do cac CFAP
day dac (trong cac tdoa nha, khu dan cu). Kénh
duge chon 13 kénh ¢6 mirc nhidu nho nhét nén
cong suét phat can thiét s& nho nhat. Diéu nay s&
han ché sy tang nhiéu trén toan hé thong. Co ché
nay yéu cau can thém sy tinh toan trong viéc loai
b6 cac kénh xdu ra khoi danh sach cap kénh.
Ngoai ra, né yéu cAu cac CFAP lan can cap nhat
thong tin voi nhau théng qua hodc 1a kénh diéu
khién chung hoic 1a qua kh6i FMS.

4. M6 phéng danh gia hiéu ning

Chuong trinh m6é phdéng duoc st dung
bang Matlab. M6 hinh mé phong bao gém bay
MBS dugc phan bd nhu hinh 2.M3i té bao MBS
c6 vung phu song véi ban kinh 500m va do cao
anten la 30m. Trong bai bao nay, ching t6i
khong xét cac MU va cac FU di chuyén trong
khi m6 phong. Cac CFAPs va MUs dugc phan
b6 déu trong mdi MBS, va mbi CFAP ¢ ving
phu song véi ban kinh 1a 15m véi 6 cao anten
tir 1m dén Sm.

Trong cac tinh hudng moé phong, mdi
MBS va CFAP déu quan ly cing sb lugng Nc =
100 kénh dudng xudng.S6 lwong CFAP va sb
luong FU trong mdi CFAP thay d6i tiy thudc
vao tinh huéng mo phong. Gia st raing mot kénh
duong xubng chi dugc gan cho mot MU trong
sudt thoi gian mé phong. Tiép theo 1a cong suat
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truyén cia MBS toi MU 1a tir ImW dén 200mW,
trong khi cong suat cia CFAP t6i FU duoc cho
¢ dinh 1a 1mW. Thém nita 12 cong suat sir dung
cia mét MBS 1a 50% cua tong cong sudt 1on
nhat c¢6 thé dbi voi MBS. QoS 16p vat 1y kénh
duong xudng (SINR kénh duong xudng) ciia FU
va MU lan luot 1a 10dB va 5dB. D¢ hinh thanh
cac cum CFAP, chiing toi chia viing phii ciia mdi
MBS thanh 16 khu vyc nho6 véi ban kinh 1a 50m
r0i phan b6 cic CFAP mét cach ngau nhién vio
cac khu vyc nay. Mdi mot CFAP sé chon nhing
CFAP hang x6m khac bén canh nim trong ban
kinh tuong quan. Trong bai bao nay, ban kinh
tuong quan duoc dé gia tri bang hai lan ban kinh
vung phu song cia CFAP.Cac CFAP va cac FU
dugc xem nhu cac thiét bi trong nha (indoor),
trong khi cac MBS va MU duoc xem la cac thiét
bi ngoai troi (outdoor).Chung t6i st dung cac mo
hinh kénh truyén t6n hao da duoc tiéu chuan hoa
theo ITU[6] dé tinh SINR giita mot tram phat
hay diém truy cdp v6i nguoi str dung. Cac md
hinh kénh truyén ton hao nay dugc chia ra lam 4
truong hgp: trong nha - trong nha, trong nha -
ngoai trdi, ngoai troi - ngoai troi, ngoai troi -
trong nha. Thém vao do6, gia tri d6 1éch chudn
suy giam duogc dé 1an luot 1a 4dB, 12dB, 8dB va
10dB cho ting truong hop ¢ trén.

Hinh 2. M6 hinh mé phong 7-cell

Trong kich ban mo phong thir nhét, ching
t6i thyc hién mé phong nham quan sét va so
sanh xac suat yéu cau két ndi khong thanh cong
céc co ché cap kénh ¢ dudng xudng trong trudng
hop cac CFAP duoc phan bd ngiu nhién déu
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trong hé thong. S6 luong CFAP 1a 10 va mdi
CFAP c6 s6 luong FU 14 10. S6 lugng MU trong
mdi macrocell bién doi tir 10 dén 100.Két qua
mo phong nhu hinh 3, co ché cdp kénh co su
phdi hop giira cac CFAP cho xac suit yéu cau
két nbi khong thanh cong 1a 10% khi s6 luong
MU la 60MU/MBS, nhé hon khéng dang ké so
v6i co ché CFAP nhan thic. Trong khi d6 co ché
ngiu nhién dem dén két qua kém nhét. Trong
kich ban mé phong ny, ta c6 thé thdy hiéu qua
cap kénh ciia cac co ché sir dung thong tin thu
thap tai CFAP tdt hon so véi co ché cép kénh
ngau nhién. Do d6, két ndi cua FU s& it c6 kha
nang gay ra sy suy giam QoS cua cac MU dung
chung kénh d6. Co ché cip kénh ngiu nhién cé
xac suat yéu cau két nbi khong thanh cong 1a gan
20% khi s6 lugng MU 1a 60MU/MBS do CFAP
chon ngau nhién mot kénh dé cép cho FU, kénh
d6 c6 thé khong thoa man QoS cia FU va MU
va ciing dong thoi ting nhidu ddi voi hé théng.
Trong tinh hudng nay, cac CFAP duoc phan b
ngiu nhién nén hau nhu khong c6 cum CFAP
nao dugc hinh thanh. Khi hé théng khéng co
cum CFAP nao, thi co ché cép kénh nhén thuc
¢6 su phdi hop giita cac CFAP s& hoat dong nhu
co ché co ché cép kénh dya trén mic d6 nhiéu
do duogc trén mdi kénh tai CFAP, vi thé co ché
cip kénh nhan thirc ¢6 su phdi hop giita cac
CFAP cho xéac sudt cudc goi khong thanh cong
gidng v6i co ché co ché cap kénh dua trén mirc
d6 nhiu do dugc trén mdi kénh tai CFAP.

Trong kich ban moé phdong thir hai, ching
t6i thuc hién md phong nhim quan sat va so
sanh xac suit yéu cau két ndi khong thanh cong
cac co ché cap kénh duong xudng trong trudng
hop cac CFAP duoc phan bd day dac mot )
diém khac nhau trong hé thong (hé théng c6 mat
d6 CFAP day dic). Cac thong s6 mé phong van
duogc giit nguyén gidng v6i cac thong sb trong
tinh hudng thtr nhét, két qua mé phong duoc mod
ta trong hinh 4. Co ché c6 su phdi hop giira cac
CFAP cho xéc sut yéu cau két ndi khong thanh
cong nho hon rat nhiéu so véi co ché ngéu nhién
va CFAP nhan thirc,hai co ché nay cho xéac suit
yéu cau két ndi khong thanh cong & mirc 10%
khi MBS ¢6 s lugng MU lan luot 1a 30MU va
46 MU. Véi co chéco su phdi hop giira cac
CFAP c6 xac suatyéu cau két nbi khong thanh

cong van duoc gitt & mirc dudi 10% khi s6 lugng
MU la 62MU/MBS. Nguyén nhan la do trong
moi truong cac CFAP c6 mat do cao, cac CFAP
s& gdy anh huong manh dén cac CFAP lan can.
Do d6 cac CFAP s& kho c6 thé cap dung kénh
ma khong giy ra suy giam SINR d6i v6i cac MU
ding chung kénh d6.Véi co chécod su phdi hop
giita cac CFAP thi cic CFAP trong nhom phdi
hop quan 1y kénh s& trao ddi danh sach cac kénh
xau v6i nhau, do d6 CFAP s& c6 quyét dinh cép
kénh chinh xac hon.
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Hinh 4. Truong hop cic CFAP dwoc phdn bé thanh
cac nhém day déc trong hé thong

Trong kich ban md phong thi ba va thir tu nay,
ching t6i van phan bd cac CFAP day dic thanh
cum va thay doi mot sb thong sb mo phong. Hinh 5
dua ra két qua hiéu suat ctia cac co ché cip kénh
khi s6 lugng CFAP trong hé théng ting lén 20
CFAP/MBS. Trong khi d6, Hinh 6 dua ra két qua
hiéu suat ciia cac co ché cap kénh khi sb luong tai
hay s6 luong FU trong mdi CFAP ting 1én 20. R
rang viéc ting sd lugng CFAP hay ting sé lugng
FU trong m&i MBS dé lam anh huong dang ké dén
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Hinh 5. Trieong hop s6 liwong CFAP trong méi MBS
tang lén 20
hiéu suit ciia cac co ché. Nhung nhin chung co
chéco su phdi hop gitra cac CFAP vén cho két qua
t6t nhat so voi haico ché kia. Ta ciling c6 thé nhan
thay hiéuning ctia co chéndyd ca hai truong hop
nay 1a kha giéng nhau.
5. Két luin
Trong bai bdo nay,ching t6i da gidi thiéu va
thao luan vé tinh kha thi cua kién trac mang méi
cho hé thdng thong tin di dong sau 4G. Thém vao
do6, co ché méi ma chung t6i da d& xuét 1a co ché
¢6 su phdi hop giita cac CFAP. Két qua mo phong
cho thdy trong nhimng truong hop cac CFAP dugc

=
o

anh cong

| [©Coché ngdu nhién
| Co ch& CFAP nhin thiic b
~Co ché cd su phoi hop giita cic CFAP

.......................................

L L L L L
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0

Hinh 6. Trieong hop sé lwong FU trong moi
CFAP tang lén 20

phén bd day dic thi co ché méi nay co hiéu suét tot
hon rét nhiéu so véi hai co ché kia. D¢ dat dugc
nhitng két qua nay,su trong tac phdi hop giita cac
CFAP cing nhom trong van dé cip kénh dudng
xubng dong vai trd rét quan trong, Trong tuong lai,
chiing 6i s& tap trung 1am 13 hon vé& sy hiéu qua
ctia cac co ché cap kénh c6 nhan thirc trong nhiéu
tinh hudng dong khi ngudi sir dung di chuyén gitta
cac vung CFAP hay giita CFAP va MBS, cung voi
do6 1a cac van dé lién quan dén qua trinh chuyén
giao gitta cac tram phat song.
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