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_ QUY CHUAN KY THUAT QUOC GIA
VE CHAT LUQNG TIN HIEU TRUYEN HINH SO MAT DAT DVB-T2
TAI DIEM 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 chuan ky thudt quéc gia nay quy dinh cac yéu ciu vé chat luong tin hidu tai
diém thu c6 dinh cla truyén hinh s mat dat thé hé thar 2 (DVB-T2) & Viet Nam.

1.2. Béi twong ap dung

Quy chuan nay ap dung déi véi cac 16 chirc tai Viét Nam c6 hoat déng phat truyen
hinh s mat dat theo chudn DVB-T2 trén lanh thd Viét Nam.

1.3. Giai thich tir ngir

1.3.1. Tin hiéu sé (digital signal)

Tin higu rei rac theo théi gian, trong do théng tin duoc biéu didn bang mét sé hiru
han cac gia tri r&i rac xac dinh.

1.3.2. Truyén hinh s6 mat dat thé hé thie hai DVB-T2 (second generation digital
terrestrial television broadcasting DVB-T2)

La hé thong truyén hinh sb mat g4t thé he thte 2. dwoc bd sung so véi hé thdng
truyén hinh s6 mat dat theo tiéu chudn dau tign (DVB-T) vé cac tinh nang va cal
thién cac dac tinh v& m3 hoa kénh, didu ché. ..

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

Bon vi cung cAp dich vu truyén hinh sé mat dat theo DVB-T2 dwoc cap phép va hoat
dong theo cac quy dinh clia Nha nwoc va cda BS Théng tin va Truyén théng.

1.3.4. Thué bao (Ngwéi sir dung dich vu) (subscriber)

T6 chirc, c& nhan Viét Nam hodc nwée ngoai st dung dich vu truyén hinh s& mat dat
trén lanh thé Vigt Nam.

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

Bigu kién do va phuong phap do danh gia chi tiéu ky thut chét luong tin hidu véi
mirc lay mau téi thidu dwoc quy dinh dé CO’ quan quan ly nha nwdc va don vi cung
cép dich vu ap dung trong viéc do kiém chat leeng tin higu.

1.3.8. Mirc cwong dd tredng trung binh t6i thidu (Emes) (minimum median field
strength)

Gia tri cua cuwdng do treong trung binh tdi thidu cho phep phia thu dat duoc chat
lrorng thu mong muon tai diém thu cé dinh cla truyén hinh DVB-T2 (dBuV/im).

1.3.7. Bang tan hoat dong (frequency range)
Dai tan s6 cho phép truy&n phat tin hiéu DVB-T2 tai Viét Nam,
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1.3.8. Dai thong cua tin hidu (bandwidth)

B0 rong bang tan tdi da cho phép ciia tin hiéu trong mét kénh truyén hinh DVB-T2.
1.3.9. D6 di tan (frequency deviation)

B0 lech Ien nhét gitra tan sé e thei cia tin hisu RF so voi tin sé danh dinh,
1.3.10. Ty s0 16i bit (Bit Error Ratio - BER)

Ty 1 s6 bit 18i trén tdng sé bit dwoc truyén,

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

Ty s6 méat d6 cong suét phé tin hidu cao tin cia tin hiéu so v&i tap 4m can dat dwoc
tai diém thu,

1.3.12. Thiét bj thu do chuyén dung

Thiét bj do c6 tinh nang do cac chi tiéu ky thuat trong Gng va duoc kidm dinh bai co
quan, to chite co tham quyén.

1.4. Ky higu va chir viét tit

BER Bit Error Ratio Ty s6 18i bit

C/N Carrier-to-noise ratio Ty s6 s6ng mang trén tap am

DVE Digital Video Broadcasting Truyén hinh quang ba sé

DVB-T2 DVB-T2 System Hé théng truyén hinh quing ba sé

mat dat thé hé thir ha
LDPC Low Density Parity Check (codes)  Kiém tra chdn & mat dé thap

MER Modulation Error Ratio Ty s6 16i diéu ché

QAM Quadrature Amplitude Modulation  Diéu ché bién d8 cay phurong
RF Radio Frequency Tan sé v tuyén

VHF Very High Frequency Tan sb rat cao

UHF Ultra High Frequency Tan sé clec cao

2. QUY BINH KY THUAT
2.1. Bang tan hoat déng
2.1.1. Chi tiéu
Tuén thd theo quy dinh hién hanh v& quan I tan sé Vv tuyén dién.
2.1.2. Didu kién va phwong phap do
Theo quy dinh tai muc 3,
St dung thiét bi thu do chuyén diing xac dinh bang tn hoat déng tai diém thu.
2.2. Bé di tn
2.2.1. Chi tiéu
D6 di tan thi da cho phép 1a 50 kHz.
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2.2.2. Diéu kién va phwong phap do
Theo quy dinh tai muc 3.
Str dung thiét bj thu do chuy&n dung xac dinh d6 di tan tai diém thu.
2.3. Dai théng cua tin hiéu
2.3.1. Chi tiéu
D6 rong pho tan cla tin hiéu 1a 8 MHz.
2.3.2. Diéu kién va phwong phap do
Theo quy dinh tai muc 3.
S dung thiét bj thu do chuyén ding xac dinh dai théng cia tin hiéu tal diém thu.
2.4.Ty s6 16i bit
2.4.1. Chi tiéu
BER = 107 sau giai ma LDPC.
2.4.2. Diéu kién va phwong phap do
Theo guy dinh tai muc 3.
S dung thiét bi do chuyén dung xac dinh ty s& 18i bit tai diém thu.
2.5. Ty s6 séng mang trén tap 4m

2.5.1. Chi tieu

Vi trrong hop hé théng DVB-T2 phat tai ché dg: PP2 32K 8 MHz Gl 1/8 & didu kién
thu c& dinh, gia tn1 C/N 161 thieu khéng dwoc thap hon gia tri quy dinh tai Bang 1.

Bang 1- Gia tri C/N yéu cau doi véi hé thong DVB-T2: PP2 32K 8 MHz Gl 1/8

T Ché d6 diéu | Tylé maslrasai | Tysé séng mang trén tap &m
ché sb ~CIN (kénh Rice)
1 | QPsK | 1w 3,7
2 QPSK 3/5 .49 )
_ 8 QPSK o3 5,9
4 QPSK | 34 | 6,9
5 QPSK | 4/5 75
5 QPSK 5/6 ___Bi
7 15QAM 1/2 8.9
8 _M160AM | 3/ 10.3
¢ | 160AM 213 | 116
10 18QAM 3/4 I 12.9
11 16QAM 4/5 13.8 ]
12 | 180aM s _ 14.4
7
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13 B4QAM 172 13.3
14 B4QAM 3/5 _ 15,2
15 B4QAM 213 16,5 )
16 |  640AM 34 | 18.0
17 B4QAM 4.5 19,3
18 | B4QAM | 5/6 - 19,8 )
19 2560AM 112 _ 17 4
20 256QAM 35 19,6
21 | 2560AM | 213 . 21,2
22 256QAM 314 23,2
|28 256QAM 45 | 24.8
| 24 256QAM 5/6 25,6

Trwéng hop hé théng DVB-T2 phat tai ché do phat khac thi yéu cau C/N duge tinh
nhw Phu luc A, muc A1,

2.5.2. biéu kién va phwong phap do
Theo quy dinh tai muc 3.
St dung thiét bi do chuyén dung xac dinh chi s C/N tai diém thu trong viing.

2.6. Mirc cwong do trwdng trung binh t6i thiédu
2.6.1. Chi tiéu

Murc cuong do treeng trung binh tdi thiéu khdng nhd hon gia tri trong rng voi cac
ché d6 didu ché va ty 1& ma sira sai khéac nhau cla hé théng truyén hinh s6 DVB-T2
trong digu kién thu cé dinh.

V&t bang tan VHF xac dinh tai tAn s6 200 MHz va véi bang tan UHF xac dinh tai tan
s6 650 MHz, d6 réng bang tan 8 MHz, y&éu cau dbi voi mirc cudng dd tredng trung
binh t&i thiéu (twong (rng véi 70 % vi tri thu dat két qua tdt) khéng dwoc thap hon gia
tri quy dinh tai Bang 2.

Bang 2- Gia tri cwong doé truong trung binh t6i thidu Enes (dBpV/im)

| Ché_d@- Iylema | . .
TT | diduché | Too L‘; T(:H“Hi;’ CIN B
w phat
1| apsk 2/3 200 59 | 277 |
2 16QAM 203 200 | 116 33,4
3 | sa0AM | 273 200 16.5 ‘ 383
4 | 256QAM 23 | 200 | 212 | 430
5 | apsk 2/3 650 | 58 | 340




QCVN 83:2014/BTTTT

6 160AM 213 850 | 1.6 397
7 B4QAM 213 650 | 16 5 445
| 8 | 256QAM 213 850 ‘ 212 49.3

Trwdng hop hé thong DVB-T2 phat véi cac ché d6, cac kénh tan sé khac thi yéu cau
gia tri cwong d6 trweng trung binh tdi thidu Eqe: dwoc tinh nhw & Phu luc A, muc A2,

2.6.2. Diéu kién va phwong phap do
Theo guy dinh tai muc 3.

Str dung thiét bi do chuyén dlng xac dinh mire cwdng dé trudng trung binh i thidu
ciia tin higu tai diém thu.

3. PIEU KIEN VA PHUONG PHAP DO

3.1. Diéu kién méi trrérng do

Nhigt d6 va do am binh thuerng. Nhiét dé va dd am phai nam trong gidi han sau day:
- Nhiét d6: tir 15°C + 35°C;

- Do am twong ddi: tr 20 % + 75 %.

3.2. Thiét lap céu hinh do

- Tai may phat thiét 18p ché da phat tin hiéu do phi hop cac théng sé co ban theo
tiéu chuén truyén hinh sé DVB-T2.

- Tai dja diém thu st dung may do thich hop két ndi véi anten thu. Thiét 1ap ché do
do phil hop v&i kénh tan sé phat séng.

- K&t ndi anten thu tai diém thu do ¢b dinh véi may do (d6 cao anten thu 10 m),
4, QUY PINH VE QUAN LY

Tin hiéu truyén hinh sé mat dat DVB-T2 tai diém thu phai tuan thl cac yéu cau quy
dinh tai Quy chuan nay.

5. TRACH NHIEM CUA TO CHU'C, CA NHAN

5.1. Cac to chirc, doanh nghiép cung cép dich vu truyén hinh s& mat dat DVB-T2
trén Ianh thd Viét Nam cé trach nhiém dam bao tin hiéu tai diém thu tuan the Quy
chuén nay.

5.2. Cac t6 chirc, doanh nghiép cé hoat ddng phat tin higu truyen hinh sé mat dat
DVB-T2 ¢o trach nhiém thue hién cam két, céng bd hop quy chét lirong tin hiéu theo
Quy chuan nay va chiu sy kiém tra cla co quan quan ly nha nwéc theo cac quy
dinh.

6. TO CHU'C THUC HIEN

6.1. Cuc Vién théng, Cuc Phat thanh truyén hinh va Thcmg tin dién tr va cac S&
Théng tin va Truyén théng cé trach nhiém hwéng dan, trién khai quan ly cac td chive,
doanh nghiép thire hién theo Quy chuan nay.
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6.2. Trong trudrng hop cac quy dinh néu tai Quy chuan nay c6 sw thay ddi, bd sung
hoac dugc thay thé thi thire hign theo quy dinh tai van ban méi.
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PHU LUC A
(Quy dinh)

Tinh toan ndi suy gia tri twong g véi cac ché dé phat DVB-T2

A.1. Tinh toan ndi suy gia tri ty sé séng mang trén tap am

Quy luat noi suy gia tri ty s& séng mang trén tap am ddi vai cac triveng hop khac nhw

salLl:

C/Mpjce = C/N'ze + D
C/N'rice = C/Ngaysseraw + DELTARe +A+B + C

Trong dé:
C-"INRice

I:‘—:"r'“’E}Rice

CJ{N GAUSS-TEW

DELTA

Gié tri ty s& sdng mang trén tap am kénh Rice.

Gia tri ty sé song mang trén tap am kénh Rice dwoc tinh toan ma
chua tinh dén gia tri tap am bién.

Gia tr|f C/N thé cho kénh Gaussian, Gia tri nay duoc quy dinh cu thé

nhu & Bang A.1.1

Gia tri dwee bd sung cho C/N twong ng voi tap am bién tai 33 dBe.
Phan duoc thém vao tai bién la tap &m nit diéu chinh va tap Am
lwong tlr trong bd chuyén ddi twong tw sang sd dwoc xac dinh tal
Bang A.1.2

Hé sb tang C/N cho kénh Rice va kénh Rayleigh déi véi kénh
Gausian. Gia tri DELTAge. cho kénh Rice nhu & Bang A.1.3.

A =10,1dB gia trj bé sung cho C/N dé dat duoc BER = 107 sau LDPC
(dworc coi 1a diém QEF thich hop cho DVB-T2)-

H& s6 nang céng suét pilot, cc gia tri cla B dwee cho bai Bang A1.4

Hé sb anh hudng do sai sé wodc lugng kénh thue, gidi ma LDPC va

cac van dé thuec té khac. Gia tri clia C duge du kién nhu & Bang A.1.4

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

Loai diéu ché Téc d6 ma | Kénh Gaussian
! (CINGEuss—raw;.l_
QPSK 112 10 |
QPSK | 305 ._ 2,2 =
QPSK 213 3,1 |
i QPSK B 3/4 41
11
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_' QPSK 4/5 47
| QPSK 56 ' 5.2 _‘
16-0AM 12 62 |
16-QAM 3/5 7.6 !
16-QAM 213 8.9 |
16-QAM 3/4 10,0 '
16-QAM 4/5 ; 10,8
16-QAM _ 5/6 11,3
| 64-QAM 1/2 10,5 )
| 64-QAM 3/5 123
64-QAM | 213 13,6 |
64-QAM 3/4 15,1 =
il 54-QAM a5 ] 16,1
| 64-QAM 5/6 16,7 N
B 256-QAM 112 14.4 ]
256-QAM 3/5 18,7
256-QAM 213 18,1 ]
256-QAM ' 3/4 20,0
= 256-QAM | 415 | 21,3
i 256-QAM | 56| 220
Bang A.1.2- Chi sé D, Suy giam C/N, cho cac gia tri C/N tir 15 dén 32
CIN [dB] D [dB]
B 15 0,07
16 0,09 =
17 0,11
- 18 | 0.14
19 _ 0.18 B
20 022
21 0,28
g 0,36
L 23 | 0,46 *
: 24 0,58
B 25 0,75 _{
286 | 0,97 |
57 1,26 B
28 1,65 |
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28 i | . 2,20

30 3,02 ]
31 ) 4,33 -
37 _ 6,87

, Bang A.1.3- Gia tri DELTA [dB] cua C/N cho kénh Rice

Loai didu ché Téc do ma DELTA C/N Rice (dB)
' QPsK | 172 02
B QPSK 365 ' 0.2
_ QPSK 213 | 03
QPSK 3/4 o3 |
QPSK E a5 0,3 |
QPSK | 508 0.4
16-QAM | 112 0,2
B 16-QAM 35 0,2 B
16-QAM 213 0.2
16-QAM 7 0.4
16-QAM | 4/5 | 0.4 ]
16-QAM 5/6 0,4
_ 64-QAM 112 | 0,3
64-QAM 35 03 T
| 64-QAM 213 _ 0,3
B 64-QAM 314 ' 0.3
| 64-QAM 4/5 | 05
| 64-QAM 5/6 - 04
i 256-QAM | 12 04 =
256-QAM | 35 N 0.2
256-QAM 213 | 0.3
256-QAM i 3/4 0,3
256-QAM 4/5 0,4
~ 256-QAM s6 0.4
§ | Bang A.1.4- Cac hé s hiéu chinh C/N
i Pilot Pattern PP1 | PP2 | PP3 | PP4 | PP5 | PP6 | PP7
A 0.1 |01 o1 ]o01]01]01]071]
B 04 | 04 |05|05|05|05]03
¢ |20 |20 15]15]10]10] 10

13
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A.2. Tinh toan ndi suy gia tri cwdrng do trweng trung binh téi thiéu Eneq

Céac gia tri cwong 4o trvong trung binh ti thiéu quy dinh tai Bang 2 twong tng voi
cac tan so 200 MHz va 650 MHz,

Tinh toan ndi suy gia trj cwdng dd trwdng trung binh téi thiéu cho cac tan sé khac
theo cac céng thire sau:

Eree= Prmed + 120 + 10 logip (1207) = Opeg + 145,8
Dined = Print Promn T €4
Ponin = Ps min = Aa + L
¥ = H .o
A. =G+ 10 log (1.64A%4 )
Pemin = C/N + Pn
P, =F +10log (k Ty B)

Trong dé:

Evicd Mirc cudng dd triedng trung binh toi thigu (dBuV/m)

4 Mat 6 cong suat trung binh t6i thidu (dBW/m?)

Drrin WAt d6 cong suat tdi thidu tai diém thu (dBW/m?)

Promn Hé sé bl nhiéu do céc tac nhan nhan tac (dB), gia trl Pymn tai Bang
AZ1vaBang AZ22

Ci Hé sé higu chinh vi tri (dB).

P min Cdhg suat ddu vao may thu 16i thigu (dBW)

o Khau d6 &n ten hiéu dung (dBmzj.

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

G P& loi cla anten (dBd). Gia tri G d56i v&i cac bang tan khac nhau tai
Bang A 2.4

A Burde s6ng cla séng mang tin higu (m). Gia tri A dwoc quy dbi tir tan
56 cla sdng mang tin higu

P, Céng suat nhiéu dau vao may thu (dBW)

CiN Ty s8 s6ng mang trén tap am. Gia tri C/N tinh theo Phu luc A, muc A.1

F Tap &m may thu {dB). Gia iri tap am may thu la 6 dB (theo ITU-R-
BT.2254)

k Hang s6 Boltzmann (k = 1,38 x 107 (J/K))

Ta Nhiét d6 tuyét déi (To = 290 (K))

B Tap am bang thong may thu (B = 7.61 x 10° (Hz) déi voi [ﬂEi bang
théng 8 MHz & ché do théng thiong, B = 7,71 x 10° (Hz) doi v&i moi
bang théng 8 MHz che d6 ma rong 8K va B = 7,77 x 10° (Hz) doi voi
méi bang thong 8 MHz ché 3 mdr rong 16K va 32K)

u Hé sd phan phdi bang 0,52 cho 70 %;1,28 cho 90 %; 1,64 cho 95 %
va 233 cho 99 %

o 6 1éch chudn cé gid tri 12 5.5 dB dbi v&i diém thu cb dinh ngoai trévi
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Bang A.2.1- Hé s6 bu nhiéu do cac tac nhan nhan tao tai khu vire dé thi

| Khu vwe d6 thi . Bénglll Bang IV/ bang V Ché dé thu

| Gia tri @81 v Arten | - |
) . 2dB . 0dB Co dinh trén mai
trén mai ,

Bang A.2.2- Hé sé bl nhiéu do cac tac nhan nhan tao tai khu vwre néng thén

Khu vire néng thon Bing Il Bang IV/ bang V Ché db thu
Gi4 tri d6i voi Anten ,
) . 2dB 0dB Co dinh trén mai
' trén mai
Bang A.2.3- Suy hao fi-do cho cac bang tan khac nhau
Loai Anten Suy hao fi-do (dB) ;
— Ché d6 thu
Bang Il Bang IV/V
Anten cb dinh ngoai troi 2 To\ Thu cé dinh
Bang A.2.4- D6 loi Anten dbi véi cac bang tan khac nhau
| D6 loi cia Anten (dBd) )
Loai Anten Ché do thu
' Bang Il Bang IVIV |
Anten ¢6 dinh ngoai troi 7 11 Thu ¢6 dinh
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