k4 —6—1

TILF AT« THRERFISEELS 161 FEIHRE
2009 #£ 01 A 26 H
TILTF AT 4 THRERISEZEES TG

DB

ERR20F 108278 F1ETILF AT« 7THRERFEERNS 161 B4
FERR20F1TA208 HF2ETILF AT« 7THRERFTSEERNS 161 B
ER21E01A198 HEIETILF AT« 7THRERFTSERNS 161 B

EEHE

% 1 [= TG1

LUTDY TCrEEELZHE, #HERMTA (ISDB-Tmm) DE XM AZEMEHDOERIZ DU
TIEAKRBREXTHAITILF AT 4 THOELE LLC (&) (AT, mmbi) [THKFEL. ZDfth
[ZDWT TG DERERRET S & MR LT,
> HEEH#TA X (1SDB-Tmm) DE R M E R DO VER
> REMAXMES & CREMTAXBEER O REEORE
> BiET St AR EDERAEHEDKRET
> BETHIHOBE - BEVATLNRAES L UCLALHEDKRE
> HAFHRIFDE-ODEBREZDER
> HAFGICET 2EEBOERE

% 2 [A] TG1

HEE BT A = (1SDB-Tmm) D EARMZHAMTER (mmbi /ERK) DWNBIZDONTHER L=,

METARZHFFIIODVTEEL, ERERIZKDED, V32— avIic&dtn, B
EDEENLEIATEEDEHER LT,

EANEERIER (FTECON, RU., BEMEDI) OFEREBRAECOVNVTEEL., HAEHOAE
BEDVEEMOFRAEERIALEHLLWS—ERXRTHATILF AT 7HEICELE
FTECN, FTE DU @ AZDREILNZRETHY . ABBREHFEZIBERTT S LEL
=5

RILFAT 4 THESRTLE. RU., BEEBEOXARFIDELGRY FT—0VFET
IWEDRHREMHIZDWT KDL Y 7 FAY S /mmbi IZTHELEET D& E LT, M.
AREICDOWNTITTE LEELTEDDIELE LTS,

% 3 [E TG1

FTE CN. FRE DU Rl AEIC DOV, ITU ZERADRREREZ CTEEZLI-FEE. SFP

(Subjective failure point) ZEARET R L E L. ERTEEZEZER L=,

FEIULFATATREVRATLBOEXRAEEZRFT E5=0DFY FT—UETILEK
E. FTIEA—FNVERERDHZ=HDODN 0HD I alL—arvE ET52 e LT,

SBODRATT1—)L

2 AhEZEZBAIC, ENERBEROEVELDHZEITI, TOFE. RV, ¥Ial—23
URREHFAT. 2AXREBLRIC. BREEREEEREIDRATV21—LET D,



10 H 11 H 12 H 1H 2 A 3H

A
AR
(2 [0
A
EER 2
(2 [A])
A A A A A
TG1 TG1 TG1 TG1 TG1
(1 [=]) (2 7)) (3 =) (4 [=7) (5 [A])

TSDB-Tmm 75 74

[%ﬁ%mgwm

AT ERE T ERE
BRUE(R

i ENFEBREN
ENFHE :/i;l/—:/ayi@

(R ER]
AFR RIVFATATHEDERICEAT 2RMMEHE L THREFEERFTAE (E3RE TG B T61-3-1 k%)
£% . Rec_ITU-R BT1368-7E (3&r#)

v

Ut


009079
長方形


BUZR

NILTF AT 1« PHOEDERICEE I D
PR C U TS SR CRETE

2009F01H26H
mMMiBEIREI = 1FEEI= Task Group 1

MMBI

+HH
3Ja
Of
dlial

1jy|
\\—|
/

1. REBERE®
2. PhBEREBE CHEEXIEDOERE

3. HAZEK
@D NIVFXT 1 PROEY AT G
A SRIEIREL
B PI2H—R/N\VR
Q [BEIDdMOBEBEYRXTAME
A 222MHZ F DBSIERFE Y 2T AEDRBRYE
B 202 5MHzM RO EZEFFY AT AEDOHBAEKE

MMBI




. IRERBE CHEXIBDER

ERIRRAFRILFATATREELTRELT OREEZH LY —ERAREEZERL. £
NENIZOVTUTOEBHRIDERBICOVNTORERERET 5.

k=2 EXn] BE=Is EaxiE (B s >
1 JW MHz 215 215 215
2_[#EERA
3 |[HEEE
4 |FrECN C/N dB
5 [EESIE dB
6 |[FHEI—IY dB
7 |RIVFISRI—DY dB
| 8 Bz —Cu iR —Ty dB
9 ||Z{E#FIECN C/N dB
10 [[F#FIE% NF dB
11 mmtowb) B kHz
12 |ZE#HSE Nr dBm
13 |SARHEEE 73 No dBm
14 |&#ZEHTED NT dBm
15 [|SEBANRIGEE Vin dBuV
16_||[ZEE7ZTHRIE Gr dB
17 [ZoTHEAE A/ dB
18 [D4—5—48% L dB
19 r/]\gﬁﬁéﬁ Emin | dByV/m
20 |[PEREIEEAEIE T% dB
21 [SHRTERMAIE L% dB
[ 22 [En@Ei#E dB
| 23 [FiEER AR (h=1.5m) E15 | dBuV/m
24 |[IE7>TF &1 (4m—15m) dB
25 |[FrEEREE (h=4m) E4 dB 4 V/m
26 [NEFTAURE E4 | dBuV/m
3
MMB/

FIECNEE(CDUNT

O PAECNEEL, {EROQEF (li& E®2X104) Tldx<. SFP
(Subjective failure point) &9 3,

> The SFP method corresponds to the picture quality where no
more than one error is visible in the picture for an average
%bserva’uon time of 20. (EBHLT20MIC1OQMUTROIS —H4&E%0T

500%

> ITU Rec BT 1368-7 (VHE/UHF& EFLED TS Y Z Y TE%E)
DO5. ENAIVT—ERDRECNEEE UTERASNTND (331),
> E5CTIE, SFPICXIM T &I F AL L TERESR (Erroneous
Second Ratio) ZAU\. TUG (Typical UrbanGiRETIL) [CHITD
PIZCNZENT LY —ERXDMBCNE U CEEISNTL D,
. 5%ESR<‘.’.(EI 20EDSH51 DUEDIS—Z2ZTBWNHER 1 DTHIK

- 2T, EEHRATTILF AT 1 PHE — 2 (UP)s o ARk
JSSY5) ECCEERRRBORE (200Rbs) ENREUR
BONESREITECNE R E L R LD RS Lo

MMBI




3—@ VILFXT « PREY AT LABEBD
HAZENE

UTOHFLR. WERDOHEAEHEICHEITHRERELE. FTEA—F/\URIZDNT
HET Do

EER R ELREE EEGEL
ISDB-T
L (=S A [SDB-Tmm %
ISDB-Tmm
S 1ws AR MFLO %
ISDB-Tmm
ol 13 AR MFLO i
5 ISDB-Tmm ISDB-Tmm i —
1/13® T AR | 1/13®T AV MER
5
MMB/
FAIEDUEE(ICDUNT
0 PAIZBCNEECGRRIC. PIZDUEEES, ESRKOQEF (EAYE®R
2X10%) TI3E<. SFP (Subijective failure point) &9 B,
> EERFRIQLT AT PREY—E2 (JPLEINZL) =Y
) CQ'C*%EEI’QE%%’T@ % (200kbps) &ZX1R E UTZBBESREFA
SPUREE L, BEARAEERICKDKRHDCEE U,
> B STFHRIND RSAEFIE. ARIB STD-B3152&E 0DV X0
E. BIEFROFRIRMZEBRB LU CTRETPDANRD S AV DD @DICD
W TRIET B,
STD B31
B8
CEjen

MFLO 1ISDB-Trmm 6

MMBI




PAZ7]— /N RICTDNT

O PIZH— RN\ RICDNT

> BEHEHEDRS, BETBVILTF AT+ PREYZTANT. B
UBOZDBBEDRY R~ DBETNBEDC CHEESND, ©
CC. BENARY FO—DEFILEREL, Y=aL-Y3Vick

DERHDCEEUIE,

FYRT—HETILEE,. TUTRICEET HRBBEET T HFESLERIEICDOLWTETILELE=ED, 22
Tl BEMLEERETELTUTD2EEEETILEL. REFTHIEELT=,

REYICANDXEBET IV
KEN hED
BhH 10OKWHR TKWiR
=Es 300mAGL 100mAGL
PUT TR 2DP8E% 2DP4Ex
NE 6dBd 4dBd
J+1 -5 1dB 1dB
PITFTINEG=Y KEE: omni KIE: omni
EE@ A EE@ A
BILHE 6 0Okm 20km

MMBI




|:| Rec. ITU-R BT.1368-7 1

RECOMMENDATION ITU-R BT.1368-7*

Planning criteria for digital terrestrial television
services in the VHF/UHF bands

(1998-1998-2000-2002-2004-2005-2006-2007)

Scope

This Recommendation defines planning criteria for various methods of providing digital terrestrial television
services in the VHF/UHF bands.

The ITU Radiocommunication Assembly,

considering
a) that systems are being developed for the transmission of digital terrestrial television
services in the VHF/UHF bands;
b) that the VHF/UHF television bands are already occupied by analogue television services;
c) that the analogue television services will remain in use for a considerable period of time;
d) that the availability of consistent sets of planning criteria agreed by administrations will
facilitate the introduction of digital terrestrial television services,
recommends
1 that the relevant protection ratios (PRs) and the relevant minimum field strength values

given in Annexes 1, 2 and 3, and the additional information given in Annexes 4, 5, 6 and 7 should
be used as the basis for frequency planning for digital terrestrial television services.

Introduction
This Recommendation contains the following Annexes:
Annex 1 — Planning criteria for ATSC digital terrestrial television systems in the VHF/UHF bands

Annex 2 — Planning criteria for DVB-T digital terrestrial television systems in the VHF/UHF
bands

Annex 3 — Planning criteria for ISDB-T digital terrestrial television systems in the VHF/UHF
bands

Annex 4 — Other planning factors

Annex 5 — Subjective comparison method (SCM) with a reference interferer for assessment
protection ratios for analogue television system

Annex 6 — Test methods for protection ratio measurements for wanted digital terrestrial signals

Annex 7— Tropospheric and continuous interference

*

The Administrations of the Islamic Republic of Iran, the Syrian Arab Republic and the United Arab
Emirates reserve their position and do not fully abide by this Recommendation.

2 Rec. ITU-R BT.1368-7

General

The RF protection ratio is the minimum value of wanted-to-unwanted signal ratio, usually
expressed in decibels at the receiver input.

The reference level of the digital signal is defined as the r.m.s. value of the emitted signal power
within the channel bandwidth. It should preferably be measured with a thermal power meter. All
protection ratio values for wanted digital signals are to be measured with a —60 dBm receiver input
power.

The reference level of the analogue vision-modulated signal is defined as the r.m.s. value of the
vision carrier at peaks of the modulation envelope. All protection ratio values for wanted analogue
signals are measured with a receiver input power of =39 dBm (70 dB(uV) at 75 Q).

1 Wanted digital terrestrial television systems

The protection ratios for digital terrestrial television systems apply to both continuous and
tropospheric interference. The protection ratios refer to the centre frequency of the wanted digital
terrestrial television system.

Because a digital television receiver needs to operate successfully in the presence of high level
analogue signals on nearby channels, a high degree of receiver front-end linearity is required.

The protection ratios for digital terrestrial television systems as the interfering system are those for
the case where the wanted and unwanted signals are not synchronized and/or do not have a common
programme source. Results relevant to single frequency networks (SFN) are yet to be developed.

For the digital terrestrial television system, ATSC, the protection ratios are measured for a
BER =3 x 1079 at the input of the MPEG-2 demultiplexer.

For the digital terrestrial television systems (digital video broadcasting-terrestrial (DVB-T) and
integrated service digital broadcasting-terrestrial (ISDB-T)) the protection ratios are measured
between the inner and outer codes, before Reed Solomon decoding, for a BER =2 x 10~4; this
corresponds to a BER <1 x 10-1! at the input of the MPEG-2 demultiplexer. For domestic
receivers it may not be possible to measure the BER before Reed-Solomon decoding. The BER for
such cases is under study.

To reduce the number of measurements and tables, it is proposed that protection ratio measurements
for DVB-T systems should preferably be made with the following three modes shown in Table 1.
Protection ratio values for the different required operational modes for fixed, portable or mobile
reception can be calculated from the given measured values. A formula for calculation is still under
study.
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TABLE 43

Protection ratios (dB) for a T-DAB signal interfered with by
a DVB-T 7 MHz signal

64-QAM, code rate 2/3
Af (D) (MHz) -4.5 -3.7 -3.5 -2.5 0 2.5 3.5 3.7 4.5
PR -49 0 1 2 2 2 1 0 -49

(1) Af: centre frequency of the DVB-T signal minus centre frequency of the T-DAB signal.

5 Minimum field strengths for DVB-T terrestrial digital television, fixed reception

The formula for calculating minimum field strength is given in Appendix 1 to Annex 2.

TABLE 44

Calculation of minimum field strength DVB-T 8 MHz system
Frequency (MHz) 200 550 700
System variant guard | QPSK |16-QAM|64-QAM | QPSK |16-QAM |64-QAM| QPSK |16-QAM | 64-QAM
interval 1/4 2/3 2/3 2/3 2/3 2/3 2/3 2/3 2/3 2/3
Receiver noise figure, 5 5 5 7 7 7 7 7 7
F (dB)
Receiver carrier/noise 8 14 20 8 14 20 8 14 20
ratio” (C/N) (dB)
Feeder loss Af (dB) 3 3 3 3 3 3 5 5 5
Antenna gain, G (dB) 5 5 5 10 10 10 12 12 12
Minimum field strength 27 33 39 33 39 45 35 41 47
for fixed reception,
Emin (dB(uV/m))®

(O]
2)

For Rice channel.
For formula, see Appendix 1 to Annex 2.

6 Minimum median field strength for mobile DVB-T reception

The equations for calculating the minimum median field strength are given in Appendix 1 to this
Annex. The input values to the calculation are found in this section and in Annex 4. Mobile
reception should be calculated with a location probability of 99%.

6.1 Required average C/N for mobile reception

For a given DVB-T mode the required average C/N for a certain quality level is a function of
Doppler frequency only, and a graph like the one presented in Fig. 1 can be drawn.
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FIGURE 1
Required average CJ/Vin a mobile propagation channel
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The minimum required average C/N values (C/Nmin), Doppler frequency for an average C/N equal to
C/Nmin + 3 dB and the maximum Doppler (speed) limits for mobile reception are given in Table 45
and Table 46. The speed limits for C/Npin + 3 dB are given for three frequencies (200 MHz,
500 MHz and 800 MHz). The average C/N value, C/Nmin + 3 dB, is suitable for calculation of
required field strength. Table 45 shows values for the required average C/N and the speed limits in
the non-diversity case. Table 46 contains the corresponding values for the diversity case. The values
are based on the typical channel profile “typical urban” shown in Table 47. Quality criteria is the
subjective failure point (SFP) corresponding to erroneous seconds ratio, -ESR = 5%, and packet
error ratio, PER = 1 x 1074,
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800 MHz
87
71
64
48
40
24
800 MHz
175
143
127
95
79
48

500 MHz
140
114
102
76
64
38

500 MHz
280
229
203
152
127
76

Speed at F,4, 3 dB (km/h)
Speed at F, 3 dB (km/h)

200 MHz
349
286
254
191
159
95

200 MHz
699
572
508
381
318
191

F, at
C/Npin
+3dB
65
53
47
35
29
18
Fy at
C/Npin
+3dB
129
106
94
71
59
35

(H2)
76
65
59
41
35
24

F o max

(H2)

140

129

118
82
71
47

Fd, max

8k
C/Nmin
(dB)
13.0
16.0
18.5
21.5
23.5
27.0
8k
C/Nmin
(dB)
7.0
10.0
12.5
15.5
17.5
21.0

800 MHz
349
302
246
199
159
87

800 MHz
699
604
492
397
318
175

TABLE 45
Required average C/N, speed limits for mobile reception for the non-diversity case
500 MHz
559
483
394
318
254
140
TABLE 46
Required average C/N, speed limits for mobile reception for the diversity case
500 MHz
1118
966
788
635
508
280

ITU-R BT.1368-7
Speed at F4, 3 dB (km/h)
Speed at F,, 3 dB (km/h)

Rec.
200 MHz
1398
1207
985
794
635
349
200 MHz
2795
2414
1969
1588
1271
699

Fy at
C/Nmin
+3dB
259
224
182
147
118
65
Fq at
C/Nmin
+3dB
518
447
365
294
235
129

Fd, max
(Hz)
318
247
224
176
141

82

F o, max
(H2)
560
494
447
353
282
165

2k
C/Nmin
(dB)
13.0
16.0
18.5
21.5
23.5
27.0
2k
C/Nmin
(dB)
7.0
10.0
12.5
15.5
17.5
21.0

Code
rate
12
2/3
12
2/3
12
2/3
Code
rate
12
2/3
1/2
2/3
1/2
2/3

1/32
1/32

Bit rate
(Mbit/s)
6.03
8.04
12.06
16.09
18.10
24.13
Bit rate
(Mbit/s)
6.03
8.04
12.06
16.09
18.10
24.13

Guard interval
Guard interval

16-QAM
64-QAM

Modulation
QPSK
QPSK
16-QAM
64-QAM
Modulation
QPSK
QPSK
16-QAM
16-QAM
64-QAM
64-QAM
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TABLE 47

Channel profile for measurement of required average C/N for
mobile reception of DVB-T reception “typical urban”

Tap Delay Power Doppler
number (ps) (dB) category
1 0 -3 Rayleigh

2 0.2 0 Rayleigh

3 0.5 -2 Rayleigh

4 1.6 ) Rayleigh

5 2.3 -8 Rayleigh

6 5 -10 Rayleigh

The values for the bit rate correspond to the shortest guard interval 1/32 which is the least critical
case in terms of Doppler. It is to be expected that when the guard interval increases the maximum
speed decreases. For instance with 1/4 guard interval, the maximum Doppler, Fq max, decreases to
about 85%.

The performance in a mobile channel depends to large extent on the design of the DVB-T receiver.
Improvements may be achieved with receivers particularly designed for mobile reception.

DVB-H uses the DVB-T transmission system as the physical layer and adds extra error correction
and time-slicing mechanism on the link layer. The maximum Doppler frequency (speed) in mobile
reception will be improved due to the additional time interleaving. C/N values for DVB-H reception
need to be developed.

6.2 Receiver noise figure

Noise figure of 5 dB is for integrated vehicle mobile receivers. A lower noise figure is possible
when the antenna is internally matched to the first amplifier stage without a need for a loop through
connection.

7 Minimum median field strength for hand held pedestrian indoor, pedestrian outdoor
and mobile DVB-H reception

The equations for calculating the minimum median field strength are given in Appendix 1 to this
Annex. The input values to the calculation are found in this section and in Annex 4. Mobile
reception should be calculated with a location probability of 99%.

7.1 Channel models for hand held pedestrian indoor and outdoor reception

The pedestrian indoor (PI) and pedestrian outdoor (PO) channel models have been developed for
describing the slowly moving hand held reception indoors and outdoors. The channel models are
based on measurements in DVB-H Single Frequency Networks and have paths from two different
transmitter locations. Definitions of the taps for the channels are given in Table 49 and Table 50.
The indicated Doppler frequency of 1.5 Hz is corresponding 3 km/h velocity at middle of
UHF-band. The Doppler spectra of various taps are defined in Table 48.
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when domestic sets are used, type, display size and year of production.

Table of important parameters

TABLE 66

Basic terms and relations for the SCM
Quality impairment Grade 3 Grade 4
Interference type Tropospheric Continuous
Time allowance 1% to 5% of time 50% of time
Subjective impairment Slightly annoying Perceptible, but not annoying
Reference interferer (mVp-p) 60 20
RF protection ratio (dB) 30 40
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Annex 6

Test methods for protection ratio measurements for
wanted digital terrestrial signals

1 Background

Initial studies of the protection ratios for the DVB-T system were based on a target BER of 2 x 10
measured between the inner and outer codes, before Reed-Solomon decoding. For the case of a
noise-like interferer, this has been taken to correspond to a quasi-error-free (QEF) picture quality
with the BER < 1 x 107" at the input of the MPEG-2 demultiplexer.

2 Subjective failure point (SFP) method for protection ratio measurements

For domestic receivers it may not be possible to measure the BER and therefore a new method
called the SFP method has been proposed for protection ratio measurements in a unified manner.
The quality criterion for protection ratio measurements is to find a limit for a just error-free picture
at the TV screen. The RF protection ratio for the wanted DVB-T signal is a value of wanted-
to-unwanted signal ratio at the receiver input, determined by the SFP method, and rounded to the
next higher integer value.

The SFP method corresponds to the picture quality where no more than one error is visible in the
picture for an average observation time of 20 s. The adjustment of the wanted and unwanted signal
levels for the SFP method is to be carried out in small steps, usually in steps of 0.1 dB. For a
“noise-like” interferer the difference in a value of wanted-to-unwanted signal ratio between the
QEF method with a BER of 2 x 104 and the SFP method is less than 1 dB. All protection ratio
values for wanted digital TV signals are measured with a receiver input power of —60 dBm.

It is proposed that the SFP method should be adopted for assessment of all DTTB systems. (For the
digital system ISDB-T this method will be studied in Japan.)

Annex 7

Tropospheric and continuous interference

When using the protection ratios in planning, it is necessary to determine whether, in particular
circumstances, the interference should be considered as tropospheric or continuous. This can be
done by comparing the nuisance fields for the two conditions, the nuisance field being defined as
the field strength of the interfering transmitter (at its pertinent e.r.p.) enlarged by the relevant
protection ratio.

Thus, the nuisance field for continuous interference:
Ec = E(50,50) + P + Ac
and the nuisance field for tropospheric interference:

Er = E(50,t) + P + At






