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BO THONG TIN VA TRUYEN THONG

BQ THONG TIN CONG HOA XA HQI CHU NGHIA VIET NAM
VA TRUYEN THONG Poc 1ap - Tw do - Hanh phic
S6: 11/2014/TT-BTTTT Ha Noi, ngay 05 thang 9 nam 2014
THONG TU

Ban hanh “Quy chuin k§y thuit quoc gia vé chit hrong tin hi¢u
truyén hinh s0 mat dat DVB-T?2 tai diém thu”

Can cir Ludt Tiéu chudan va Quy chudn ky thudt ngay 29 thang 6 nam 2006;

Can cik Ludt Vién théng ngay 23 thang 11 niam 2009;

Can cir Ludt Tan sé Vé tuyén dién ngay 23 thang 11 nam 2009;

Can cit Nghi dinh s6 127/2007/ND-CP ngay 01 thang 8 niam 2007 ciia Chinh phii
quy dinh chi tiét va hwong dan thi hanh mot so diéu cua Ludt Tiéu chudan va Quy
chuan ky thuat,

Can cir Nghi dinh s6 132/2013/ND-CP ngay 16 thang 10 nam 2013 ciia Chinh phii
quy dinh chirc nang, nhiém vu, quyén han va co cau to6 chirc cua Bo Thong tin va
Truyén thong;

Theo dé nghi cua Vu truong Vu Khoa hoc va Cong nghé,

Bé truéng Bo Théng tin va Truyén théng ban hanh Théng tw quy dinh Quy
chuan ky thudt quoc gia vé chat lwong tin hiéu truyén hinh so mat dat DVB-T2 tai
diém thu.

Piéu 1. Ban hanh kém theo Thong tu nay Quy chuin k¥ thuat qudc gia vé chat
lugng tin hiéu truyén hinh s6 mat dat DVB-T2 tai diém thu (QCVN 83:2014/BTTTT).

Piéu 2. Thong tu nay co hiéu lyc thi hanh ké tir ngay 01 thang 3 nim 2015.

Piéu 3. Chanh Vin phong, Vu truong Vu Khoa hoc va Cong nghé, Tha truéng
cac co quan, don vi thuoc B§ Thong tin va Truyén thong, Giam doc S& Thong tin
va Truyén thong céc tinh, thanh pho truc thudoc Trung wong va cac t6 chirc, cd nhan
co lién quan chiu trach nhiém thi hanh Thong tu nay./.

BO TRUONG

Nguyén Bic Son
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Loi néi dau

QCVN 83:2014/BTTTT dwoc xay dwng trén co sé tiéu chuan ETSI EN 302 755
cta Vién Tiéu chuan Vién théng chau Au va khuyén nghi ITU-R-BT2254 cua Lién
minh Vién théng quéc té.

QCVN 83:2014/BTTTT do Vién Khoa hoc Ky thuat Bwu dién va Cuc Phat thanh
truyén hinh va Théng tin dién tl bién soan, Vu Khoa hoc va Cbéng nghé soat xét,
trinh duyét, B6 Théng tin va truyén théng ban hanh kém theo Théng tw sb
11/2014/TT-BTTTT ngay 05 thang 9 nam 2014.
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QUY CHUAN KY THUAT QUOC GIA
VE CHAT LUQONG TiN HIEU TRUYEN HINH SO MAT DAT DVB-T2
TAI PIEM THU

National Technical Regulation
on the quality of signal of DVB-T2 Terrestrial Digital Television
at Point of Receiver Location

1. Quy dinh chung
1.1. Pham vi diéu chinh

Quy chuén ky thuat quéc gia nay quy dinh cac yéu cau vé chét lwong tin hiéu
tai diém thu cé dinh cta truyén hinh s6 méat dat thé hé thir 2 (DVB-T2) & Viét Nam.

1.2. D6i twong ap dung

Quy chuan nay ap dung ddi véi cac té chirc tai Viét Nam cé hoat dong phat
truyén hinh s& mat dat theo chuan DVB-T2 trén lanh thd Viét Nam.

1.3. Giai thich tr ngiv

1.3.1. Tin hiéu sé (digital signal)

Tin hiéu roi rac theo thdi gian, trong dé théng tin dwoc biéu dién bang mot sé
hlru han cac gia tri r&i rac xac dinh.

1.3.2. Truyén hinh sé mat dat thé hé thir hai DVB-T2 (second generation
digital terrestrial television broadcasting DVB-T2)

La hé thdng truyén hinh sb mat d4t thé hé thi 2, dwoc bd sung so véi hé théng
truyén hinh sé méat d4t theo tiéu chuan diu tién (DVB-T) vé céac tinh nang va cai
thién cac dac tinh vé ma hoa kénh, diéu ché...

1.3.3. Doanh nghiép cung cap dich vu truyén hinh (television service provider)

Pon vi cung céap dich vu truyén hinh sé mat dat theo DVB-T2 dwoc cap phép va
hoat déng theo cac quy dinh ctia Nha nwéc va ctia Bé Théng tin va Truyén théng.

1.3.4. Thué bao (Ngw&i str dung dich vu) (subscriber)

Td chirc, ca nhan Viét Nam hodc nwéc ngoai st dung dich vu truyén hinh sé
mat dat trén 1anh thd Viét Nam.

1.3.5. Diéu kién va phwong phap do (methods of measurement)

Diéu kién do va phwong phap do danh gia chi tiéu ky thuat chat lwong tin hiéu
v&i mirc 1y mau t6i thiéu dwgc quy dinh dé co quan quan ly nha nwdc va don vi
cung céap dich vu ap dung trong viéc do kiém chét lwong tin hiéu.

1.3.6. Mirc cwong d6 trworng trung binh i thiéu (Emeq) (Minimum median
field strength)

Gia trj cia cwdng do trwdng trung binh téi thiéu cho phép phia thu dat dwoc
chét lwong thu mong muén tai diém thu cb dinh cla truyén hinh DVB-T2 (dBuV/m).
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1.3.7. Bang tan hoat doéng (frequency range)

Dai tan sb cho phép truyén phat tin hiéu DVB-T2 tai Viét Nam.
1.3.8. Dai thong cua tin hiéu (bandwidth)
D6 rong bang tan téi da cho phép cla tin hiéu trong mét kénh truyén hinh DVB-T2.

1.3.9. D6 di tan (frequency deviation)

Do léch I&n nhét gitra tAn sb tirc thdi cda tin hiéu RF so v&i tAn sé danh dinh.
1.3.10. Ty s6 15i bit (Bit Error Ratio - BER)
Ty |& s bit 16i trén tdng s6 bit dwoc truyén.

1.3.11. Ty s6 séng mang trén tap am (Carrier - to - noise Ratio - C/N)

Ty s6 méat do cong suat phé tin hiéu cao tan cla tin hiéu so v&i tap am can dat
dwoc tai diem thu.

1.3.12. Thiét bi thu do chuyén dung

Thiét bi do c6 tinh ndng do cac chi tiéu ky thuat twong (rng va dwoc kiém dinh
b&i co quan, t6 chirc c6 thAm quyeén.

1.4. Ky hiéu va chir viét tat

BER
C/N
DVB
DVB-T2

LDPC
MER
QAM

RF
VHF
UHF

Bit Error Ratio
Carrier-to-noise ratio
Digital Video Broadcasting
DVB-T2 System

Low Density Parity Check (codes)
Modulation Error Ratio

Quadrature Amplitude
Modulation

Radio Frequency
Very High Frequency
Ultra High Frequency

2. Quy dinh ky thuat
2.1. Bang tan hoat déng
2.1.1. Chi tiéu

Tuan tha theo quy dinh hién hanh vé quan Iy tAn sé Vé tuyén dién.

2.1.2. Piéu kién va phwong phap do

Theo quy dinh tai muc 3.

Ty s6 16i bit
Ty sb s6ng mang trén tap am
Truyén hinh quang ba sb

Hé théng truyén hinh quang ba sb
mat dat thé hé th& hai

Kiém tra chdn 1& mat do thap
Ty s6 16i diéu ché

Diéu ché bién d6 cau phwong
Tan s6 vo tuyén

Tan sb rat cao
Tan sb cuwc cao

S dung thiét bj thu do chuyé&n dung xac dinh bang tan hoat ddng tai diém thu.
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2.2. P di tan

2.21.

Chi tiéu

Do di tan téi da cho phép la 50 kHz.
2.2.2. Piéu kién va phwong phap do

Theo quy dinh tai muc 3.

S dung thiét bj thu do chuyén dung xac dinh do di tn tai diém thu.

2.3. Dai théng cua tin hiéu

2.31.

Chi tiéu

Do rong phé tan cla tin hiéu la 8 MHz.

2.3.2. biéu kién va phwong phap do

Theo quy dinh tai muc 3.

St dung thiét bj thu do chuyén dung xac dinh dai théng clia tin hiéu tai diém thu.
2.4. Ty s6 16i bit

241.

Chi tiéu

BER < 107 sau gidi ma LDPC.
2.4.2. Piéu kién va phwong phap do

Theo quy dinh tai muc 3.

S dung thiét bj do chuyé&n dung xac dinh ty sb 16i bit tai diém thu.

2.5. Ty s6 séng mang trén tap am

2.51.

Chi tiéu

Vi trudng hop hé théng DVB-T2 phat tai ché do: PP2 32K 8 MHz Gl 1/8 & didu
kién thu cb dinh, gia tri C/N tbi thiéu khdng dwoc thap hon gia tri quy dinh tai Bang 1.

Bang 1. Gia tri C/N yéu cau déi v&i hé thong DVB-T2: PP2 32K 8 MHz GI 1/8

TT

Ché do diéu

Ty |Ié ma stra sai

Ty s6 séng mang trén tap am

ché sé C/N (kénh Rice)
______ tojpepsk v s
______ 2 . QPSK. o 8s A
______ S .. QpPsk 28 | 98
______ 4 . QpPsk %4 | 89
______ S . QPSK A s
______ 6 | QpPsk o6 | 8t
______ fo . 1eQAM o v 88
______ 8 [.16QAM o8 108
______ 9 | 1eQAM . 28 | .. me
L 16QAM | s A R 129
11 16QAM 4/5 13,8
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Che do dieu A s . Ty sO0 s6ng mang trén tap am

i ché sé Tylemasvasai | C/Ng(kénthice) *
L . 16QAM | o6 144
LT 64QAM | Y2 183
L 64QAM | 35 52
L . 64QAM | 28 165
16 64QAM | s A I 80
LA 64QAM | 45 193
18 64QAM | o6 198
L 206QAM |\ vz L S
_____ 20 | 2%6QAM | 385 | ... 186
_____ 21 | 2%6QAM | 238 | 212 ]
_____ 22 | 2%6QAM | %4 282
_____ 23 | 296QAM | 45 | .28

24 256QAM 5/6 25,6

Trwong hop hé thdng DVB-T2 phat tai ché dd phat khac thi yéu cau C/N dwoc
tinh nhw Phu luc A, muc A1.

2.5.2. Piéu kién va phwong phap do

Theo quy dinh tai muc 3.
S dung thiét bj do chuyén dung xac dinh chi sd C/N tai diém thu trong vung.

2.6. Mtrc cwwrng dd trwong trung binh téi thiéu

2.6.1.

Chi tiéu

Murc cwdng do trwdng trung binh tdi thiéu khéng nhé hon gia tri twong ng voi
cac ché do diéu ché va ty 186 ma sra sai khac nhau cla hé thdéng truyén hinh sb
DVB-T2 trong diéu kién thu cb dinh.

Vé&i bang tan VHF xéac dinh tai tAn s6 200 MHz va vé&i bang tdn UHF xac dinh tai
tan s6 650 MHz, d6 réng bang tan 8 MHz, yéu cau dbéi véi mirc cwdng dod trudng
trung binh téi thiéu (twong rng véi 70% vi tri thu dat két qua tét) khéng duoc thap
hon gia tri quy dinh tai Bang 2.

Bang 2. Gia tri cwong dd trwdrng trung binh téi thiéu Epeq (dBuV/m)

Che do dieu Ty lé ma swra Tan so
i ché sé |6iyhlj’c'yng phat |  (MHz) CIN Emed
_____ 1. Qsk 28 | 200 | 59 | 27
_____ 2 | 16QAM | 2,3 | 200 | 116 | 334
_____ 3 | .. 64QAM | 28 | 200 | 165 | 383
_____ 4 | 26QAM | 283 | 200 | 212 | 430
5 QPSK 2/3 650 5,9 34.0




CONG BAO/S6 871 + 872/Ngay 23-9-2014 55

Che do dieu Ty |Ié ma stra Tan so6
i ché sé 16i hwéng phat (MHz) CIN Emed
_____ 6 | 16QAM | 283 | 60 | 116 | 397
_____ 7| B4QAM | 23 | 650 | 165 | 446
8 256QAM 2/3 650 21,2 49,3

Trwong hop hé théng DVB-T2 phat véi cac ché do, cac kénh tan s khac thi yéu cau
gia tri cwong dd trwdrng trung binh t6i thiéu Eneq dwoc tinh nhw & Phu luc A, muc A2.

2.6.2. Piéu kién va phwong phap do

Theo quy dinh tai muc 3.

St dung thiét bj do chuyén dung xac dinh mwc cwong do trwdng trung binh toi
thiéu cua tin hiéu tai diém thu.

3. Piéu kién va phwong phap do

3.1. Diéu kién méi trwong do

Nhiét d6 va do &m binh thwdng. Nhiét do va dd Am phai nam trong gi&i han sau day:
- Nhiét do: tir 15°C + 35°C;

- D6 &m twong dbi: tr 20% + 75%.

3.2. Thiét 1ap c4u hinh do

- Tai may phat thiét 1ap ché dd phat tin hiéu do phu hop cac théng sb co ban
theo tiéu chuan truyén hinh s6 DVB-T2.

- Tai dia diém thu str dung may do thich hop két néi v&i anten thu. Thiét 1ap ché
dd do phu hop véi kénh tan sb phat séng.

- Két néi anten thu tai diém thu do ¢ dinh vé&i may do (dd cao anten thu 10 m).

4. Quy dinh vé quan ly

Tin hiéu truyén hinh s mat dat DVB-T2 tai diém thu phai tuan tha cac yéu ciu
quy dinh tai Quy chuan nay.

5. Trach nhiém cua té chirc, ca nhan

5.1. Cac t6 chirc, doanh nghiép cung cap dich vu truyén hinh sé méat d4t DVB-T2
trén 1anh thd Viét Nam co trach nhiém dadm bao tin hiéu tai diém thu tuan tha Quy
chuén nay.

5.2. Cac t6 chirc, doanh nghiép c6 hoat ddng phat tin hiéu truyén hinh sb méat dat
DVB-T2 c6 trach nhiém thwc hién cam két, cong bbd hop quy chét lwong tin hiéu theo
Quy chuén nay va chiu sy kiém tra ctia co’ quan quan ly nha nwéc theo cac quy dinh.

6. T6 chirc thwe hién

6.1. Cuc Vién théng, Cuc Phat thanh truyén hinh va Théng tin dién tlr va cac S&
Théng tin va Truyén théng cé trach nhiém hwéng dan, trién khai quan ly cac tb
chire, doanh nghiép thwe hién theo Quy chuén nay.

6.2. Trong trwdng hop cac quy dinh néu tai Quy chuan nay cé sw thay déi, bd
sung hoac dwgc thay thé thi thwe hién theo quy dinh tai van ban méi.
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PHU LUC A
(Quy dinh)

Tinh toan néi suy gia tri twong rng vé&i cac ché dd phat DVB-T2

A.1. Tinh toan néi suy gia tri ty sé6 séng mang trén tap am

Quy luat ndi suy gia tri ty sé séng mang trén tap am dbi voi cac trwdng hop

khac nhw sau:

C/NRice = C/N,Rice +D
C/N’rice = C/Ngauss-raw + DELTAgice +tA+B + C

Trong do:
C/NRice
C/N’Rice

C/N Gauss-raw

D

DELTA

vy}

Gia tri ty sb séng mang trén tap am kénh Rice.

Gia tri ty s6 séng mang trén tap am kénh Rice dwoc tinh toan ma
chwa tinh dén gia tri tap am bién.

Gia tri C/N thé cho kénh Gaussian. Gia tri nay dwoc quy dinh cu
thé nhu & Bang A.1.1

Gia tri dwoc bd sung cho C/N twong (rng véi tap &m bién tai 33 dBc.
Phan dwoc thém vao tai bién la tap am nut diéu chinh va tap am
lwong tir trong bd chuyén dbi twong tw sang sé6 dwoc xac dinh tai
Bang A.1.2.

Hé s tdng C/N cho kénh Rice va kénh Rayleigh déi v&i kénh
Gausian. Gia tri DELTARice cho kénh Rice nhw & Bang A.1.3.

A = 0,1 dB gia tri bé sung cho C/N dé dat dwoc BER = 107 sau
LDPC (dwoc coi la diém QEF thich hop cho DVB-T2)

Hé sb nang cong suét pilot, cac gia tri ciia B dwoc cho bdi Bang A.1.4

Hé sé anh hwéng do sai sé wdc lwong kénh thuce, gidi ma LDPC
va cac van dé thuc té khac. Gia tri cia C dwoc dy kién nhuv &
Bang A.1.4

Bang A.1.1. Gia tri C/N tho cho kénh Gaussian (AWGN channel)

Loai diéu ché Téc do ma Kénh Gaussian (C/Ngauss-raw)
_______________ QPSK M2 oA
_______________ QPSK o 8s 22 ]
_______________ QPSK o2 s
_______________ QPSK o84 A
_______________ QPSK A AT
_______________ QPSK e 2]
,,,,,,,,,,,,, 16QAM vz 82

16-QAM 3/5 7,6
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Loai diéu ché Téc dd ma Kénh Gaussian (C/Ngauss-raw)
fffffffffffff eoAM | 23 | 89
_____________ QA | ma o0
_____________ QA | as e
fffffffffffff eoAM | e s
_____________ 6e0AM | a2 i
fffffffffffff 640AM | s | agy
_____________ 6e0AM | a3 e
fffffffffffff 640AM | e | asn
fffffffffffff 6e0AM | a5 | aer
_____________ se0AM | e | aer
ffffffffffff 2560AM | e |aaa
____________ 2s6.0AM | 3| ey
ffffffffffff 2560AM | a3 | agn
____________ 256.0AM | ma | a0
____________ s6:0AM | as i

256-QAM 5/6 22,0
Bang A.1.2. Chi s6 D, Suy giam C/N, cho cac gia tri C/N tir 15 dén 32
CIN [dB] D [dB]
____________________________ v o8]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 00 ]
____________________________ v e
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8 0]
____________________________ © 0]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 022
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 21 ... 028 ]
____________________________ 2 088 ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 23 ... 04
____________________________ 24 008 ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 25 o
____________________________ 26 e ]
____________________________ 20 e ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 28 o looes
____________________________ 28 0220 ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,, O 802
____________________________ st s8]
32 6,87
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Bang A.1.3. Gia tri DELTA [dB] caa C/N cho kénh Rice

Loai diéu ché Toc dé ma DELTA C/N Rice (dB)
ffffffffffffffffffff Qpsk | 2| 02 |
ffffffffffffffffffff QPSK | 3|02 |
____________________ QPSK | 23 | 03 |
____________________ QPSK | s4 | 03 |
ffffffffffffffffffff QPSK | a5 | 03 |
ffffffffffffffffffff QPSK | 86 | 04 |
___________________ 6-0AM | M2 |02
___________________ 6-AM | 35 | 02
fffffffffffffffffff 6-AM | 23 | 02
fffffffffffffffffff 16-QAM | 34 | 04
___________________ 16-0AM | 45 | 04
___________________ 16-AM | 56 | 04
. e4QaM | 42|03
. e4Qam | 3% | 03 |
e4QAM | 28 | 03 |
eaQaM | 84 | 03 |
. eaQam | 5 | 05 |
. e4Qam | 56 | 04 |
__________________ 256-QAM | 2 | o4 |
__________________ 256QAM | 35 | 02 |
ffffffffffffffffff 256QAM | 23 | 03 |
ffffffffffffffffff 256QAM | 34 | 03 |
__________________ 256-QAM | 45 | o4 |

256-QAM 5/6 0,4
Bang A.1.4. Cac hé sé hiéu chinh C/N
Pilot Pattern PP1 PP2 | PP3 | PP4 PP5 | PP6 PP7
777777777777777777777 A 0,1 0,1 0,1 0,1 0,1 0,1 0,1
e B | 04)o04 05| 05]|05]|05] 03|
C 2,0 2,0 1,5 1,5 1,0 1,0 1,0

A.2. Tinh toan néi suy gia tri cwong dé trwong trung binh t6i thiéu Epeq

Céc gia tri cwdng do trwdng trung binh téi thiéu quy dinh tai Bang 2 twong trng
v&i cac tan s6 200 MHz va 650 MHz,
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Tinh toan noi suy gia tri cwdng d6 trwong trung binh téi thiéu cho cac tan sbé
khac theo cac céng thirc sau:

Emed = Pmeq + 120 + 10 log1o (1207) = Opeg + 145,8

qDmed = ¢min+ Pmmn + C1

®Dmin = Ps min - Aa + L
Ci=u.c

A, =G + 10 log (1.64A%/4 )
Psmin = C/N + Pn

P,=F + 10 log (k To B)

Trong dé:

Emed Mirc cwdng do trwdng trung binh téi thiéu (dBuV/m)

Drmed Mat do cong suat trung binh ti thiéu (dBW/m?)

Drmin Mat do cong suét téi thiéu tai diém thu (dBW/m?)

Pramn Hé sb bu nhiéu do cac tdc nhan nhan tao (dB), gia tri Pmmn tai Bang
A.2.1vaBangA.2.2

C4 Hé sb hiéu chinh vij tri (dB).

Psmn  CONg suat dau vao may thu téi thiéu (dBW)

Az Khau dd &n ten hiéu dung (dBmz).

L¢ Suy hao fi-do (dB). Gia tri Lstai Bang A.2.3

G Do lgi cua anten (dBd). Gia tri G dbéi voi cac bang tAn khac nhau tai
Bang A.2.4

A Byﬁé’c séng clia séng mang tin hiéu (m). Gia tri A dwoc quy ddi tir tAn
sO clia s6ng mang tin hiéu

P, Cong suét nhiéu dau vao may thu (dBW)

C/N Ty s6 song mang trén tap am. Gia trj C/N tinh theo Phu luc A, muc A.1

F Tap am may thu (dB). Gia tri tap am may thu la 6 dB (theo ITU-R-BT.2254)

k Hang sb Boltzmann (k = 1,38 x 107 (J/K))

To Nhiét do tuyét dbi (To = 290 (K))

B Tap am bang théng may thu (B = 7,61 x 10° (Hz) déi v&i mbi bang
thdng 8 MHz & ché do thong thwong, B = 7,71 x 10° (Hz) d6i v&i moi
bang thong 8 MHz ché d6 mé réng 8K va B = 7,77 x 10° (Hz) dbi voi
moi bang thong 8 MHz ché do mé rong 16K va 32K)

u Hé sb phan phdi bang 0,52 cho 70%; 1,28 cho 90%; 1,64 cho 95%
va 2,33 cho 99%

c Do 1éch chuén co gia tri 1a 5,5 dB dbi v&i diém thu cd dinh ngoai troi
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Bang A.2.1. Hé s6 bu nhiéu do cac tac nhan nhan tao tai khu vwe dé thi

Khu vwc d6 thi

Bang lll

Bang IV/bang V

Ché do thu

Gia tri d6i véi Anten trén mai

2dB

0dB

Cb6 dinh trén mai

Bang A.2.2. Hé s6 bu nhiéu do cac tac nhan nhan tao tai khu virc néng thén

Khu vwec néng thon

Bang Il

Bang IV/bang V

Ché dé thu

Gia tri d6i véi Anten
trén mai

2dB

0dB

Cé dinh trén mai

Bang A.2.3. Suy hao fi-do’ cho cac bing tan khac nhau

Loai Anten

Suy hao fi-do’ (dB)

Bang lll

Bang IVIV

Ché dé thu

Anten cb dinh ngoai troi

2

4

Thu cb dinh

Bang A.2.4. P loi Anten ddi v&i cac bang tan khac nhau

Loai Anten

b6 loi cua Anten (dBd)

Bang Il

Bang IVIV

Ché dé thu

Anten cb dinh ngoai troi

7

11

Thu cb dinh
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