
Appendix 2.3

Propagation curves

The propagation curves shown in the figures are used, together with the map shown in § 2.2.2 of Chapter 2 to Annex 2 of the Agreement, for the planning of the broadcasting service. They give, on the basis of statistics derived from measurement results, and also of theoretical considerations, the field-strength value exceeded for 50% of locations for time percentages of 50%, 10% and 1%.

The values obtained correspond to a receiving antenna height of 10 m over neighbouring ground in open area. The values are expressed in decibels relative to 1 μV/m (dB(μV/m)) for an e.r.p. of 1 kW in the direction of the reception point. The curves give the values of the field strength exceeded at 50% of locations and each figure corresponds to time percentages of 50%, 10% and 1% for each of the geographical zones.

The data are given for various types of areas and climates (see § 2.2.2 of Chapter 2 to Annex 2 of the Agreement).
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Chapter 3
TO annex 2

Technical basis for the terrestrial broadcasting service

3.1
Terrestrial broadcasting systems, frequency bands, channel spacing and channel distribution

3.1.1
Terrestrial broadcasting systems in Bands III, IV and V

The digital Plan contains T-DAB and DVB-T entries defined by the set of characteristics listed in Annex 1 to the Agreement. 

Band III contains plan entries for DVB-T, for T-DAB and for analogue television assignments to be protected during the transition period. 

Bands IV and V contain plan entries for DVB-T and for analogue television assignments to be protected during the transition period.

Recommendation ITU‑R BT.470-7 contains detailed technical information on conventional analogue television systems. 

Recommendations ITU‑R BT.1306-3 and ITU-R BT.1368-6 contain detailed technical information on DVB-T. Table A.3.1-1 in Appendix 3.1 to this Chapter gives information about the designators and net bit rates associated with the DVB-T system variants. 

Recommendations ITU-R BS.1114-5 and ITU‑R BS.1660-2 contain detailed technical information on T-DAB.

The values and parameters given in this Chapter have been used in the development of the Plan and shall be used for its modification.

3.1.2
Frequency bands, channel spacing and channel distribution

In Band III, different television channel spacings are used across the planning area. The relationships between the channel spacing and the channel distribution for DVB-T for the administrations from the planning area are contained in the Tables A.3.1-3 to A.3.1-5 of Appendix 3.1 to this Chapter.

In Bands IV and V, a single channel spacing of 8 MHz, with the upper and lower edges of each channel being the same for all countries in the planning area, is used.

In Bands IV and V, the same channel spacing and channel distribution is used for digital and analogue television. For digital television, the assigned frequency is given as the centre frequency. Table A.3.1‑2 contains the relevant channel information. 

Information on channel spacing and channel distribution for analogue television systems with respect to vision carrier and sound carrier is given in the Tables A.3.1-6 to A.3.1-14 of Appendix 3.1 to this Chapter.

For T-DAB in Band III, all administrations of the planning area use the same frequency blocks and block distribution. The assigned frequencies and block bandwidth in Band III for T-DAB are given in Table A.3.1-15 of Appendix 3.1 to this Chapter.

3.2
Reception modes for DVB-T and T-DAB

DVB‑T was planned for a number of different reception modes, namely, fixed reception, portable (outdoor and indoor) reception and mobile reception, using a number of appropriate system variants and location probabilities.

T‑DAB was planned for mobile reception and portable indoor reception.

3.2.1
Fixed reception

The reference receiving antenna height considered to be representative in calculating the field strength for fixed reception is 10 m above ground level. In order to derive the minimum median field-strength levels for Bands III, IV and V, the receiving antenna gain and feeder-loss values are given in § 3.2.1.2 and 3.2.1.3 to this Chapter for reference frequencies. Minimum median field-strength levels for other frequencies are derived by interpolation as described in Appendix 3.3 to this Chapter.

3.2.1.1
Radiation patterns for fixed receiving antennas at roof level

Standard radiation patterns for receiving antennas for Bands III, IV and V are given in Recommendation ITU‑R BT.419-3 (see Fig. 3-1).
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3.2.1.2
Antenna gain

The antenna gain values (relative to a half-wave dipole) used in the derivation of the minimum median equivalent field-strength values are given in Table 3‑1.

Table 3-1

Antenna gain (relative to a half-wave dipole) in Bands III, IV and V

	Frequency (MHz)
	200
	500
	800

	Antenna gain (dBd)
	7
	10
	12


3.2.1.3
Feeder loss

The feeder-loss values used in the derivation of the minimum median wanted signal levels are given in Table 3‑2.

Table 3-2

Feeder loss in Bands III, IV and V

	Frequency (MHz)
	200
	500
	800

	Feeder loss (dB)
	2
	3
	5


3.2.1.4
Location probability for fixed reception

For fixed reception, a location probability of 95% shall be used.

3.2.1.5
Polarization discrimination for fixed reception

It is possible to take advantage of polarization discrimination for fixed reception. However, in the case of orthogonal polarization, the combined discrimination provided by directivity and orthogonality cannot be calculated by adding together the separate discrimination values. A combined discrimination value of 16 dB shall be applied for all angles of azimuth in Bands III to V.

3.2.2
Portable and mobile reception

3.2.2.1
Considerations on height loss

For portable (indoor and outdoor) reception, a receiving antenna height of 1.5 m above ground level is used. The same receiving antenna height is also used for mobile reception. Since all field-strength calculations are for a receiving antenna height of 10 m, a height loss correction factor for an antenna height of 1.5 m shall be used in the calculation of minimum median field-strength levels.

For planning purposes, the height-loss values for portable and for mobile reception for reference frequencies are given in Table 3‑3. Minimum median field-strength levels for other frequencies are derived by interpolation, as described in Appendix 3.3 to this Chapter.

Table 3-3

Height loss in Bands III, IV and V

	Frequency (MHz)
	200
	500
	800

	Height loss (dB)
	12
	16
	18


These values are those obtained for suburban coverage.

3.2.2.2
Building entry loss 

Table 3-4 contains the mean values for building entry loss and the corresponding standard deviation at VHF and UHF.

Table 3-4

Building entry loss in Bands III, IV and V

	
	Building entry loss
	Standard deviation

	VHF
	9 dB
	3 dB

	UHF
	8 dB
	5.5 dB


3.2.2.3
Antenna gain for portable reception

Recommendation ITU-R BT.1368-6 gives in its Annex 4, § 4.1, information on antennas for portable reception. For portable reception, an omnidirectional antenna shall be applied. The antenna gain (relative to a half-wave dipole) is as given in Table 3-5. 

Table 3-5

Antenna gain (dBd) for portable reception 

	Band
	Gain 
(dBd)

	Band III (VHF)
	–2

	Band IV (UHF)
	0

	Band V (UHF)
	0


3.2.2.4
Location probability for portable reception

For portable indoor and outdoor reception, a location probability of 95% shall be used.

3.2.2.5
Polarization discrimination for portable reception

Polarization discrimination shall not be taken into account in frequency planning for portable reception.

3.2.2.6
Antenna gain for mobile reception
The values of antenna gain given in Table 3-6 shall be used for mobile reception.

TABLE 3-6

Antenna gain (dBd) for mobile reception

	Band
	Gain 
(dBd) 

	Band III (VHF)
	–2 

	Band IV (UHF)
	0 

	Band V (UHF)
	0


3.2.2.7
Location probability for mobile reception

For mobile reception of DVB-T, a location probability of 95% shall be used; for mobile reception of T-DAB, a location probability of 99% shall be used.

3.2.2.8
Polarization discrimination for mobile reception

Polarization discrimination shall not be taken into account for mobile reception.

3.2.3
Reference planning configurations

A planning configuration describes relevant technical aspects of a broadcasting service implementation. The various aspects of a planning configuration, for the example of DVB‑T, are summarized in Table 3-7.

Table 3-7

Aspects of DVB‑T planning configurations

	Aspect
	Element

	Reception mode
	Fixed 
Portable outdoor
Portable indoor 
Mobile

	Coverage quality 
(in terms of percentage of locations)
	70%
95%
99%

	Network structure
	MFN (single transmitter)
SFN
Dense SFN

	DVB‑T system variant
	From QPSK 1/2
to 64-QAM 7/8

	Frequency band
	Band III 
Band IV 
Band V 


Further information on reference planning configurations is given in Appendix 3.5 to this Chapter.

3.3
T‑DAB and DVB‑T receiver noise figure 

A receiver noise figure of 7 dB shall be used for both DVB-T and T-DAB. 

3.4
Planning criteria

For the development of the Plan in Bands III, IV and V, the following planning criteria have been used; they shall also be used for the modification of the Plan:

–
minimum median field strengths;

–
nuisance field strengths;

based on:

–
C/N values;

–
protection ratios;

–
building entry loss for indoor reception;

–
location correction factors and the percentage time;

–
possibly, the constraints of the spectrum mask applied to a digital transmission.

3.4.1
C/N values for planning

For DVB-T, the C/N values are based on current DVB-T receivers in non-hierarchical modes. These C/N values, for different DVB‑T system variants and for different reception conditions, are indicated in Table A.3.2-1 in Appendix 3.2 to this Chapter. 

The C/N values given for the Ricean channel shall be used for the fixed reception case, and those for the Rayleigh channel shall be used for the portable and mobile reception cases.

In addition, the reference C/N values for the three DVB-T reference planning configurations (RPCs) are found in Table A.3.5-1 in Appendix 3.5 to this Chapter.

For T‑DAB, a C/N value of 15 dB is derived from Recommendation ITU‑R BS.1660-2.

In the case of T‑DAB, portable indoor and mobile reception modes are relevant for planning purposes. A unique reference C/N value of 15 dB is considered for both T-DAB reception modes, as indicated in Table A.3.5-2 in Appendix 3.5 to this Chapter for the RPCs.

3.4.2
Protection ratios

The protection ratios are summarized in the tables in Appendix 3.3 to this Chapter. 

For DVB‑T (vis-à-vis DVB‑T, T‑DAB and analogue television, and conversely), the protection ratios given in Appendix 3.3 to this Chapter are based on those developed in Recommendation ITU‑R BT.1368‑6, especially Annex 2 thereto – Planning criteria for DVB-T digital television system in the VHF/UHF bands.

In cases of a partial overlap between T‑DAB and DVB‑T (8 MHz), the protection ratio of complete overlap shall be used.

For T‑DAB vis-à-vis T‑DAB, the protection ratio of 15 dB shall be used.

For T‑DAB interfered with by DVB‑T or analogue television, the protection ratios in Appendix 3.3 to this Chapter shall be used. These protection ratios are based on Recommendation ITU‑R BS.1660‑2.

For analogue television interfered with by T‑DAB or analogue television, the protection ratios in Recommendation ITU‑R BT.655-7 shall be used.

3.4.3
Minimum signal levels for digital broadcasting systems 

For the different reception modes, the field strengths required to provide the desired location probability for reception of the wanted signal can best be compared by using a reference receiving antenna height, location probability and percentage time, as follows:

(
Receiving antenna height: 10 m above ground level

(
Location probability: 50%

(
Percentage time: 50%. 

The field strengths corresponding to these conditions are termed the “minimum median field strengths”, referred to as Emed in Appendices 3.2, 3.4 and 3.5 to this Chapter. These field strengths correspond to the minimum signal levels needed to overcome natural and man-made noise (in the absence of interference from other transmitters) known also as the “minimum usable field strengths”.

3.4.4
 Minimum signal levels for analogue broadcasting systems 

For analogue TV, the minimum field strength and the reference parameters for field-strength representation in Recommendation ITU‑R BT.417-5 shall be used.

3.4.5
Location correction factors and percentage time

Due to the sharp degradation of quality that occurs when the required carrier-to-interference ratio or the required carrier-to-noise ratio is not attained, a higher percentage of location probability is required for the wanted field strengths (and lower percentage for the interfering signals). Therefore, a correction to the value derived from the tables and curves in Chapter 2 to Annex 2 of the Agreement is required, termed location correction factor.

Compatibility calculations for the digital broadcasting systems are based on propagation curves for 50% time for the wanted field strength, and 1% for the unwanted field strength, as given in Chapter 2 of Annex 2 of the Agreement.

Compatibility calculations for analogue television systems are based on propagation curves as given in Chapter 2 of Annex 2 of the Agreement. Tropospheric or continuous interference is treated as described in Annex 2 to Recommendation ITU‑R BT.655‑7. 

3.4.5.1
Signal variations at outdoor locations

Recommendation ITU‑R P.1546‑2 gives a standard deviation macro-scale of 5.5 dB for wideband signals. This value shall be used to determine the field-strength variation at outdoor locations, which is taken into account by means of the “location correction factor”.

The location correction factors for macro-scale variations (see formulas in Appendix 3.4 to this Chapter) are given in Table 3-8.

Table 3‑8

	Coverage target
(location probability)
(%)
	Location correction factor 
(VHF and UHF)
(dB)

	99
	13

	95
	9

	70
	3


3.4.5.2
Signal variations at indoor locations

The field-strength variation at indoor locations is the combined result of the outdoor variation and the variation due to building attenuation. For VHF, where the signal standard deviations are 5.5 dB and 3 dB respectively, the combined value is 6.3 dB. For UHF, where both signal standard deviations are 5.5 dB, the combined value is 7.8 dB.

The location correction factor for macro-scale variations at indoor locations given in Table 3-9 shall be used.

Table 3-9

	Coverage target
(location probability)
(%)
	Location correction factor
(VHF)
(dB)
	Location correction factor
(UHF)
(dB)

	95
	10
	13

	70
	3
	4


3.4.5.3
Combined location correction factor 

The combined location correction factor is used to convert the wanted and nuisance field strengths which refer to 50% of location, to the value corresponding to the percentage of location needed for the wanted service.

The combined location correction factor shall be calculated as follows:



CF = μ
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where:


σw:
standard deviation of location variation for the wanted signal (dB)


σn:
standard deviation of location variation for the nuisance signal (dB)


μ:
distribution factor being 0.52 for 70% locations, 1.64 for 95% locations and 2.33 for 99% locations and can be calculated as follows:



μ = Qi(1 – x/100)


where:



Qi:
multiplying factor given in § 2.1.12 of Appendix 2.1 to  Chapter 2 of Annex 2 of the Agreement



x:
percentage of location for which protection is required.
3.5
Power-sum method

The power sum is the logarithmic value of the sum of the individual field strengths expressed as arithmetic powers:
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where Ei represents the individual field strengths (dB((V/m)).

3.6
Spectrum mask
For modifications to the Plan, a spectrum mask with a performance at least equivalent to that of the non-critical mask for both T-DAB and DVB-T shall be used.

The spectrum masks for sensitive cases may be used to facilitate coordination between administrations.

3.6.1
Spectrum mask for T‑DAB

The out-of-band radiated signal spectrum in any 4 kHz band shall be constrained by one of the masks defined in Fig. 3-2 and the associated Table 3-10. 

FIGURE 3-2

Out-of-band spectrum masks for a T-DAB transmission signal
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TABLE 3-10

Out-of-band spectrum table for a T-DAB transmission signal

	
	Frequency relative
to the centre of the
1.54 MHz channel
(MHz)
	Relative level
(dB)

	Spectrum mask for T-DAB transmitters operating in non-critical cases
	( 0.97
	–26

	
	( 0.97
	–56

	
	( 3.0
	–106

	Spectrum mask for T-DAB transmitters operating in sensitive cases
	( 0.77
	–26

	
	( 0.97
	–71

	
	( 1.75
	–106

	
	( 3.0
	–106

	Spectrum mask for T-DAB transmitters operating in sensitive cases in certain areas where frequency block 12D is used
	( 0.77
	–26

	
	( 0.97
	–78

	
	( 2.2
	–126

	
	( 3.0
	–126


The dashed line defines the spectrum mask for T-DAB transmitters operating in non-critical cases (spectrum mask 1). The solid line defines the spectrum mask for T-DAB transmitters operating in sensitive cases (spectrum mask 2) and the dotted line mask defines the spectrum mask for T-DAB transmitters operating in sensitive cases in certain areas where frequency block 12D is used (spectrum mask 3)2.

3.6.2
Spectrum mask for DVB‑T in 8 MHz and 7 MHz channels

Two spectrum masks are specified in Fig. 3-3 and the associated Table 3-11. The upper curve defines the spectrum mask for the non-critical cases and the lower curve defines the spectrum mask for the sensitive cases. 

figure 3-3

Symmetrical spectrum masks for non-critical and sensitive cases
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Table 3-11

Symmetrical spectrum masks for non-critical and sensitive cases

	Breakpoints

	8 MHz channels
	7 MHz channels

	
	Non-critical cases
	Sensitive cases
	
	Non-critical cases
	Sensitive cases

	Relative frequency
(MHz)
	Relative level
(dB)
	Relative level
(dB)
	Relative frequency
(MHz)
	Relative level
(dB)
	Relative level
(dB)

	–12
	–110
	–120
	–10.5
	–110
	–120

	–6
	–85
	–95
	–5.25
	–85
	–95

	–4.2
	–73
	–83
	–3.7
	–73
	–83

	–3.9
	–32.8
	–32.8
	–3.35
	–32.8
	–32.8

	+3.9
	–32.8
	–32.8
	+3.35
	–32.8
	–32.8

	+4.2
	–73
	–83
	+3.7
	–73
	–83

	+6
	–85
	–95
	+5.25
	–85
	–95

	+12
	–110
	–120
	+10.5
	–110
	–120


Appendix 3.1
DVB-T system variants

Table A.3.1-1

DVB-T system variants and net bit rate values (Mbit/s)

	System variant designator
	Modulation
	Code rate
	Net bit rate (Mbit/s)
For different guard intervals (GI)

	
	
	
	GI = 1/4
	GI = 1/8
	GI = 1/16
	GI = 1/32

	8 MHz variants

	A1
	QPSK
	1/2
	4.98
	5.53
	5.85
	6.03

	A2
	QPSK
	2/3
	6.64
	7.37
	7.81
	8.04

	A3
	QPSK
	3/4
	7.46
	8.29
	8.78
	9.05

	A5
	QPSK
	5/6
	8.29
	9.22
	9.76
	10.05

	A7
	QPSK
	7/8
	8.71
	9.68
	10.25
	10.56

	B1
	16‑QAM
	1/2
	9.95
	11.06
	11.71
	12.06

	B2
	16‑QAM
	2/3
	13.27
	14.75
	15.61
	16.09

	B3
	16‑QAM
	3/4
	14.93
	16.59
	17.56
	18.10

	B5
	16‑QAM
	5/6
	16.59
	18.43
	19.52
	20.11

	B7
	16‑QAM
	7/8
	17.42
	19.35
	20.49
	21.11

	C1
	64‑QAM
	1/2
	14.93
	16.59
	17.56
	18.10

	C2
	64‑QAM
	2/3
	19.91
	22.12
	23.42
	24.13

	C3
	64‑QAM
	3/4
	22.39
	24.88
	26.35
	27.14

	C5
	64‑QAM
	5/6
	24.88
	27.65
	29.27
	30.16

	C7
	64‑QAM
	7/8
	26.13
	29.03
	30.74
	31.67

	7 MHz variants

	D1
	QPSK
	1/2
	4.35
	4.84
	5.12
	5.28

	D2
	QPSK
	2/3
	5.81
	6.45
	6.83
	7.04

	D3
	QPSK
	3/4
	6.53
	7.26
	7.68
	7.92

	D5
	QPSK
	5/6
	7.26
	8.06
	8.54
	8.80

	D7
	QPSK
	7/8
	7.62
	8.47
	8.97
	9.24

	E1
	16‑QAM
	1/2
	8.71
	9.68
	10.25
	10.56

	E2
	16‑QAM
	2/3
	11.61
	12.90
	13.66
	14.08

	E3
	16‑QAM
	3/4
	13.06
	14.52
	15.37
	15.83

	E5
	16‑QAM
	5/6
	14.52
	16.13
	17.08
	17.59

	E7
	16‑QAM
	7/8
	15.24
	16.93
	17.93
	18.47

	F1
	64‑QAM
	1/2
	13.06
	14.51
	15.37
	15.83

	F2
	64‑QAM
	2/3
	17.42
	19.35
	20.49
	21.11

	F3
	64‑QAM
	3/4
	19.60
	21.77
	23.05
	23.75

	F5
	64‑QAM
	5/6
	21.77
	24.19
	25.61
	26.39

	F7
	64‑QAM
	7/8
	22.86
	25.40
	26.90
	27.71


Channel numbering and channel boundaries

Table A.3.1-2
DVB-T channel arrangement in Bands IV and V

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency
(MHz)

	Band IV

	21
	470
	478
	474

	22
	478
	486
	482

	23
	486
	494
	490

	24
	494
	502
	498

	25
	502
	510
	506

	26
	510
	518
	514

	27
	518
	526
	522

	28
	526
	534
	530

	29
	534
	542
	538

	30
	542
	550
	546

	31
	550
	558
	554

	32
	558
	566
	562



	33
	566
	574
	570

	34
	574
	582
	578

	Band V

	35
	582
	590
	586



	36
	590
	598
	594

	37
	598
	606
	602

	38
	606
	614
	610

	39
	614
	622
	618

	40
	622
	630
	626

	41
	630
	638
	634

	42
	638
	646
	642

	43
	646
	654
	650

	44
	654
	662
	658

	45
	662
	670
	666

	46
	670
	678
	674

	47
	678
	686
	682

	48
	686
	694
	690

	49
	694
	702
	698


Table A.3.1-2 (end)
	Channel number
	Channel boundaries
(MHz)
	Assigned frequency
 (MHz)

	50
	702
	710
	706

	51
	710
	718
	714

	52
	718
	726
	722

	53
	726
	734
	730

	54
	734
	742
	738

	55
	742
	750
	746



	56
	750
	758
	754

	57
	758
	766
	762

	58
	766
	774
	770

	59
	774
	782
	778

	60
	782
	790
	786

	61
	790
	798
	794

	62
	798
	806
	802

	63
	806
	814
	810



	64
	814
	822
	818

	65
	822
	830
	826

	66
	830
	838
	834

	67
	838
	846
	842

	68
	846
	854
	850

	69
	854
	862
	858


Table A.3.1-3

DVB‑T channel arrangement in Band III 

(Applicable for the following geographical areas: ALB, ALG, AND, ARS, AUT, BEL, BHR, BIH, BUL, CME, CNR, CVA, CYP, CZE, D, DJI, DNK, E, EGY, ERI, EST, ETH, F, FIN, FRO, GHA, GIB, GNB, GNE, GRC, HNG, HOL, HRV, I, IRL, IRN, IRQ, ISL, ISR, JOR, KEN, KWT, LBN, LBR, LBY, LIE, LTU, LUX, LVA, MAU, MDA, MDR, MKD, MLI, MLT, MNE, MRC, MTN, NIG, NOR, OMA, POL, POR, QAT, ROU, RRW, S, SDN, SEY, SMR, SOM, SRB, SRL, STP, SUI, SVK, SVN, SYR, TCD, TUN, TUR, UAE, UGA, UKR, YEM, ZMB)

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency 
(MHz)

	5
	174
	181
	177.50

	6
	181
	188
	184.50

	7
	188
	195
	191.50

	8
	195
	202
	198.50

	9
	202
	209
	205.50

	10
	209
	216
	212.50

	11
	216
	223
	219.50

	12
	223
	230
	226.50


Table A.3.1-4

DVB‑T channel arrangement in Band III 

(Applicable for the following geographical areas: ARM, AZE, BLR, GEO, KAZ, KGZ, 
 RUS, TJK, TKM, UZB)

	Channel number 
	Channel boundaries
(MHz)
	Assigned frequency (MHz)

	6
	174
	182
	178

	7
	182
	190
	186

	8
	190
	198
	194

	9
	198
	206
	202

	10
	206
	214
	210

	11
	214
	222
	218

	12
	222
	230
	226


TABLE A.3.1-5

DVB‑T channel arrangement in Band III 

(Applicable for the following geographical areas: BDI, BEN, BFA, CAF, COD, COG, COM, 
CPV, CTI, GAB, GUI, MDG, MYT, NGR, REU, SEN, TGO)

and

(Applicable for the following geographical areas: AFS, AGL, ASC, BOT, G, GMB, LSO, 
MWI, NMB, SHN, TRC, TZA)

and

(Applicable for the following geographical areas: MOZ, SWZ, ZWE)

	Channel number
	Channel number* 
	Channel boundaries
(MHz)
	Assigned frequency (MHz)

	5
	4
	174
	182
	178

	6
	5
	182
	190
	186

	7
	6
	190
	198
	194

	8
	7
	198
	206
	202

	9
	8
	206
	214
	210

	10
	9
	214
	222
	218

	11
	10
	222
	230
	226

	*
In MYT and REU.


Table A.3.1-6

Analogue TV System B in Band III

Used in the following geographical areas:

ALB, ALG, ARS, AUT, BEL, BHR, BIH, CME, CNR, CVA, CYP, D, DJI, DNK, E, EGY, 
ERI, ETH, FIN, FRO, GHA, GIB, GNB, GNE, GRC, HOL, HRV, IRN, IRQ, ISL, ISR, 
JOR, KEN, KWT, LBN, LBR, LBY, LIE, LUX, MAU, MDR, MKD, MLI, MLT, MNE,
MTN, NIG, NOR, OMA, POR, QAT, RRW, S, SDN, SEY, SOM, SRB, SRL, STP, 
SUI, SVN, SYR, TCD, TUN, TUR, UAE, UGA, YEM, ZMB

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency 
(MHz)
	Vision
carrier
(MHz)
	Sound
carrier
(MHz)
	Dual FM
second sound carrier
(MHz)
	NICAM
carrier
(MHz)

	5
	174
	181
	177.50
	175.25
	180.75
	180.99
	181.1

	6
	181
	188
	184.50
	182.25
	187.75
	187.99
	188.1

	7
	188
	195
	191.50
	189.25
	194.75
	194.99
	195.1

	8
	195
	202
	198.50
	196.25
	201.75
	201.99
	202.1

	9
	202
	209
	205.50
	203.25
	208.75
	208.99
	209.1

	10
	209
	216
	212.50
	210.25
	215.75
	215.99
	216.1

	11
	216
	223
	219.50
	217.25
	222.75
	222.99
	223.1

	12
	223
	230
	226.50
	224.25
	229.75
	229.99
	230.1

	13*
	230
	237
	233.50
	231.25
	236.75
	236.99
	237.1

	14*
	246.18
	253.18
	249.68
	247.43
	252.63
	252.87
	252.98

	*
Used in ZMB only (outside the planned bands for RRC-06).


Table A.3.1-7

Analogue TV System B in Band III

Used in the following geographical areas:

I, SMR

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency 
(MHz)
	Vision
carrier
(MHz)
	Sound
carrier
(MHz)
	Dual FMsecond sound carrier
(MHz)

	D
	174.00
	181.00
	177.50
	175.25
	180.75
	180.99

	E
	182.50
	189.50
	186.00
	183.75
	189.25
	188.49

	F
	191.00
	198.00
	194.50
	192.25
	197.75
	197.99

	G
	200.00
	207.00
	203.50
	201.25
	206.75
	206.99

	H
	209.00
	216.00
	212.50
	210.25
	215.75
	215.99

	H1
	216.00
	223.00
	219.50
	217.25
	222.75
	222.99

	H2
	223.00
	230.00
	226.50
	224.25
	229.75
	229.99


Table A.3.1-8

Analogue TV System B in Band III

Used in the following geographical area:

MRC

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency (MHz)
	Vision carrier
(MHz)
	Sound carrier
(MHz)

	4*
	162
	169
	165.50
	163.25
	168.75

	5*
	170
	177
	173.50
	171.25
	176.75

	6
	178
	185
	181.50
	179.25
	184.75

	7
	186
	193
	189.50
	187.25
	192.75

	8
	194
	201
	197.50
	195.25
	200.75

	9
	202
	209
	205.50
	203.25
	208.75

	10
	210
	217
	213.50
	211.25
	216.75

	11
	216
	223
	219.50
	217.25
	222.75

	12
	223
	230
	226.50
	224.25
	229.75

	*
Outside the planned bands (or partially outside) for RRC-06.


Table A.3.1-9

Analogue TV System B1 in Band III

Used in the following geographical areas:

EST, SVK

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency 
(MHz)
	Vision carrier
(MHz)
	Sound carrier
(MHz)
	Dual FM
second sound carrier
(MHz)
	NICAM
carrier
(MHz)

	6
	174
	182
	178.00
	175.25
	180.75
	180.99
	181.1

	7
	182
	190
	186.00
	183.25
	188.75
	188.99
	189.1

	8
	190
	198
	194.00
	191.25
	196.75
	196.99
	197.1

	9
	198
	206
	202.00
	199.25
	204.75
	204.99
	205.1

	10
	206
	214
	210.00
	207.25
	212.75
	212.99
	213.1

	11
	214
	222
	218.00
	215.25
	220.75
	220.99
	221.1

	12
	222
	230
	226.00
	223.25
	228.75
	228.99
	229.1


Table A.3.1-10

Analogue TV System D in Band III

Used in the following geographical areas:

ARM, AZE, BLR, BUL, CZE, GEO, HNG, KAZ, KGZ, LTU, 
LVA, MDA, ROU, RUS, SVK, TJK, TKM, UKR, UZB

Analogue TV System D1 in Band III

Used in the following geographical areas:

LTU, LVA, POL

Analogue TV System K1 in Band III

Used in the following geographical areas:

BDI, BEN, BFA, CAF, COD, COG, COM, CPV, CTI, GAB, GUI, 
MDG, MYT, NGR, REU, SEN, TGO

	Channel number System K1
	Channel number Systems D and D1
	Channel boundaries
(MHz)
	Assigned frequency (MHz)
	Vision carrier
(MHz)
	Sound carrier
(MHz)
	NICAM carrier
(MHz)

	
	6A*
	173
	181
	177.00
	174.25
	180.75
	180.10

	5
	6
	174
	182
	178.00
	175.25
	181.75
	181.10

	6
	7
	182
	190
	186.00
	183.25
	189.75
	189.10

	7
	8
	190
	198
	194.00
	191.25
	197.75
	197.10

	8
	9
	198
	206
	202.00
	199.25
	205.75
	205.10

	9
	10
	206
	214
	210.00
	207.25
	213.75
	213.10

	10
	11
	214
	222
	218.00
	215.25
	221.75
	221.10

	11
	12
	222
	230
	226.00
	223.25
	229.75
	229.10

	*
System D only.


Table A.3.1-11

Analogue TV System I in Band III

Used in the following geographical areas:

AFS, AGL, ASC, BOT, G, GMB, IRL, LSO, MWI, NMB, SHN, TRC, TZA

	Channel number GE89
	Channel number ST61
	Channel boundaries
(MHz)
	Assigned frequency (MHz)
	Vision 
carrier
(MHz)
	Sound 
carrier
(MHz)
	NICAM carrier
(MHz)

	5
	D
	174
	182
	178.00
	175.25
	181.25
	181.80

	6
	E
	182
	190
	186.00
	183.25
	189.25
	189.80

	7
	F
	190
	198
	194.00
	191.25
	197.25
	197.80

	8
	G
	198
	206
	202.00
	199.25
	205.25
	205.80

	9
	H
	206
	214
	210.00
	207.25
	213.25
	213.80

	10
	J
	214
	222
	218.00
	215.25
	221.25
	221.80

	11
	K
	222
	230
	226.00
	223.25
	229.25
	229.80

	12*
	–
	230
	238
	234.00
	231.25
	237.25
	237.80

	13*
	–
	246.18
	254.18
	250.18
	247.43
	253.43
	253.98

	*
Used in AFS, BOT, MWI, NMB only (outside the planned bands for RRC-06).


Table A.3.1-12

Analogue TV System L in Band III

Used in the following geographical area:

F

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency (MHz)
	Vision carrier
(MHz)
	Sound carrier
(MHz)
	NICAM carrier
(MHz)

	5
	174.75
	182.75
	178.75
	176.00
	182.50
	181.85

	6
	182.75
	190.75
	186.75
	184.00
	190.50
	189.85

	7
	190.75
	198.75
	194.75
	192.00
	198.50
	197.85

	8
	198.75
	206.75
	202.75
	200.00
	206.50
	205.85

	9
	206.75
	214.75
	210.75
	208.00
	214.50
	213.85

	10
	214.75
	222.75
	218.75
	216.00
	222.50
	221.85


Table A.3.1-13

Analogue TV System G in Band III

Used in the following geographical areas:

MOZ, SWZ, ZWE

	Channel number
	Channel boundaries
(MHz)
	Assigned frequency (MHz)
	Vision carrier
(MHz)
	Sound carrier
(MHz)

	5
	174.00
	182.00
	178.00
	175.25
	180.75

	6
	182.00
	190.00
	186.00
	183.25
	188.75

	7
	190.00
	198.00
	194.00
	191.25
	196.75

	8
	198.00
	206.00
	202.00
	199.25
	204.75

	9
	206.00
	214.00
	210.00
	207.25
	212.75

	10
	214.00
	222.00
	218.00
	215.25
	220.75

	11
	222.00
	230.00
	226.00
	223.25
	228.75

	12*
	230.00
	238.00
	234.00
	231.25
	236.75

	13*
	246.18
	254.18
	250.18
	247.43
	252.93

	*
Used in MOZ and ZWE only (outside the planned bands for RRC-06).


Table A.3.1-14
Analogue TV Systems D1, G, H, I, I1, K, K1 and L in Bands IV and V
	Channel number
	Channel boundaries
 (MHz)
	Vision
carrier
 (MHz)
	System G, H sound
carrier
 (MHz)
	System G
dual FM 
second sound carrier
(MHz)
	System G
System L
System D1
NICAM
carrier
(MHz)
	System I
System I1
sound
carrier
 (MHz)
	System K
System K1
System L
System D1
sound carrier (MHz)
	System I

System I1
NICAM
carrier
 (MHz)

	21
	470
	478
	471.25
	476.75
	476.99
	477.1
	477.25
	477.75
	477.8

	22
	478
	486
	479.25
	484.75
	484.99
	485.1
	485.25
	485.75
	485.8

	23
	486
	494
	487.25
	492.75
	492.99
	493.1
	493.25
	493.75
	493.8

	24
	494
	502
	495.25
	500.75
	500.99
	501.1
	501.25
	501.75
	501.8

	25
	502
	510
	503.25
	508.75
	508.99
	509.1
	509.25
	509.75
	509.8

	26
	510
	518
	511.25
	516.75
	516.99
	517.1
	517.25
	517.75
	517.8

	27
	518
	526
	519.25
	524.75
	524.99
	525.1
	525.25
	525.75
	525.8

	28
	526
	534
	527.25
	532.75
	532.99
	533.1
	533.25
	533.75
	533.8

	29
	534
	542
	535.25
	540.75
	540.99
	541.1
	541.25
	541.75
	541.8

	30
	542
	550
	543.25
	548.75
	548.99
	549.1
	549.25
	549.75
	549.8

	31
	550
	558
	551.25
	556.75
	556.99
	557.1
	557.25
	557.75
	557.8

	32
	558
	566
	559.25
	564.75
	564.99
	565.1
	565.25
	565.75
	565.8



	33
	566
	574
	567.25
	572.75
	572.99
	573.1
	573.25
	573.75
	573.8

	34
	574
	582
	575.25
	580.75
	580.99
	581.1
	581.25
	581.75
	581.8

	35
	582
	590
	583.25
	588.75
	588.99
	589.1
	589.25
	589.75
	589.8




Table A.3.1-14 (end) 
	Channel number
	Channel boundaries
 (MHz)
	Vision
carrier
 (MHz)
	System G, H sound
carrier
 (MHz)
	System G
dual FM 
second sound carrier
(MHz)
	System G
System L
System D1
NICAM
carrier
(MHz)
	System I
System I1
sound
carrier
 (MHz)
	System K
System K1
System L
System D1
sound carrier (MHz)
	System I

System I1
NICAM
carrier
 (MHz)

	36
	590
	598
	591.25
	596.75
	596.99
	597.1
	597.25
	597.75
	597.8

	37
	598
	606
	599.25
	604.75
	604.99
	605.1
	605.25
	605.75
	605.8





	38
	606
	614
	607.25
	612.75
	612.99
	613.1
	613.25
	613.75
	613.8

	39
	614
	622
	615.25
	620.75
	620.99
	621.1
	621.25
	621.75
	621.8

	40
	622
	630
	623.25
	628.75
	628.99
	629.1
	629.25
	629.75
	629.8

	41
	630
	638
	631.25
	636.75
	636.99
	637.1
	637.25
	637.75
	637.8

	42
	638
	646
	639.25
	644.75
	644.99
	645.1
	645.25
	645.75
	645.8

	43
	646
	654
	647.25
	652.75
	652.99
	653.1
	653.25
	653.75
	653.8

	44
	654
	662
	655.25
	660.75
	660.99
	661.1
	661.25
	661.75
	661.8

	45
	662
	670
	663.25
	668.75
	668.99
	669.1
	669.25
	669.75
	669.8

	46
	670
	678
	671.25
	676.75
	676.99
	677.1
	677.25
	677.75
	677.8

	47
	678
	686
	679.25
	684.75
	684.99
	685.1
	685.25
	685.75
	685.8

	48
	686
	694
	687.25
	692.75
	692.99
	693.1
	693.25
	693.75
	693.8

	49
	694
	702
	695.25
	700.75
	700.99
	701.1
	701.25
	701.75
	701.8

	50
	702
	710
	703.25
	708.75
	708.99
	709.1
	709.25
	709.75
	709.8

	51
	710
	718
	711.25
	716.75
	716.99
	717.1
	717.25
	717.75
	717.8

	52
	718
	726
	719.25
	724.75
	724.99
	725.1
	725.25
	725.75
	725.8

	53
	726
	734
	727.25
	732.75
	732.99
	733.1
	733.25
	733.75
	733.8

	54
	734
	742
	735.25
	740.75
	740.99
	741.1
	741.25
	741.75
	741.8

	55
	742
	750
	743.25
	748.75
	748.99
	749.1
	749.25
	749.75
	749.8



	56
	750
	758
	751.25
	756.75
	756.99
	757.1
	757.25
	757.75
	757.8

	57
	758
	766
	759.25
	764.75
	764.99
	765.1
	765.25
	765.75
	765.8

	58
	766
	774
	767.25
	772.75
	772.99
	773.1
	773.25
	773.75
	773.8

	59
	774
	782
	775.25
	780.75
	780.99
	781.1
	781.25
	781.75
	781.8

	60
	782
	790
	783.25
	788.75
	788.99
	789.1
	789.25
	789.75
	789.8

	61
	790
	798
	791.25
	796.75
	796.99
	797.1
	797.25
	797.75
	797.8

	62
	798
	806
	799.25
	804.75
	804.99
	805.1
	805.25
	805.75
	805.8

	63
	806
	814
	807.25
	812.75
	812.99
	813.1
	813.25
	813.75
	813.8



	64
	814
	822
	815.25
	820.75
	820.99
	821.1
	821.25
	821.75
	821.8

	65
	822
	830
	823.25
	828.75
	828.99
	829.1
	829.25
	829.75
	829.8

	66
	830
	838
	831.25
	836.75
	836.99
	837.1
	837.25
	837.75
	837.8

	67
	838
	846
	839.25
	844.75
	844.99
	845.1
	845.25
	845.75
	845.8

	68
	846
	854
	847.25
	852.75
	852.99
	853.1
	853.25
	853.75
	853.8

	69
	854
	862
	855.25
	860.75
	860.99
	861.1
	861.25
	861.75
	861.8


Table A.3.1-15

T‑DAB frequency blocks in Band III

	T‑DAB frequency block 
	Assigned frequency
(MHz)
	Frequency block bandwidth
 (MHz)
	Lower guardband
(kHz)
	Upper guardband
(kHz)
	Frequency range*
 (MHz)

	5A
	174.928
	174.160-175.696
	–
	176
	174.0-181.0

	5B
	176.640
	175.872-177.408
	176
	176
	

	5C
	178.352
	177.584-179.120
	176
	176
	

	5D
	180.064
	179.296-180.832
	176
	336
	

	6A
	181.936
	181.168-182.704
	336
	176
	181.0-188.0

	6B
	183.648
	182.880-184.416
	176
	176
	

	6C
	185.360
	184.592-186.128
	176
	176
	

	6D
	187.072
	186.304-187.840
	176
	320
	

	7A
	188.928
	188.160-189.696
	320
	176
	188.0-195.0

	7B
	190.640
	189.872-191.408
	176
	176
	

	7C
	192.352
	191.584-193.120
	176
	176
	

	7D
	194.064
	193.296-194.832
	176
	336
	

	8A
	195.936
	195.168-196.704
	336
	176
	195.0-202.0

	8B
	197.648
	196.880-198.416
	176
	176
	

	8C
	199.360
	198.592-200.128
	176
	176
	

	8D
	201.072
	200.304-201.840
	176
	320
	

	9A
	202.928
	202.160-203.696
	320
	176
	202.0-209.0

	9B
	204.640
	203.872-205.408
	176
	176
	

	9C
	206.352
	205.584-207.120
	176
	176
	

	9D
	208.064
	207.296-208.832
	176
	336
	

	10A
	209.936
	209.168-210.704
	336
	176
	209.0-216.0

	10B
	211.648
	210.880-212.416
	176
	176
	

	10C
	213.360
	212.592-214.128
	176
	176
	

	10D
	215.072
	214.304-215.840
	176
	320
	

	11A
	216.928
	216.160-217.696
	320
	176
	216.0-223.0

	11B
	218.640
	217.872-219.408
	176
	176
	

	11C
	220.352
	219.584-221.120
	176
	176
	

	11D
	222.064
	221.296-222.832
	176
	336
	

	12A
	223.936
	223.168-224.704
	336
	176
	223.0-230.0

	12B
	225.648
	224.880-226.416
	176
	176
	

	12C
	227.360
	226.592-228.128
	176
	176
	

	12D
	229.072
	228.304-229.840
	176
	–
	

	*
The frequency ranges given correspond to the channels for System B/PAL, which are 7 MHz wide. They have no other significance.


Appendix 3.2

C/N values and minimum median field-strength values of different DVB‑T system variants for different reception conditions

TABLE A.3.2-1

C/N (dB) values of different DVB‑T system variants for the Gaussian, Ricean and Rayleigh channels and the corresponding values for the case of fixed reception (FX), portable outdoor reception (PO), portable indoor reception (PI) and mobile reception (MO)

	System variants
	Modulation
	Code rate
	Gauss
	Rice
	Rayleigh

	
	
	
	
	FX
	PO
	PI
	MO

	A1, D1
	 QPSK
	1/2
	4.9
	5.9
	8.1
	8.1
	11.1

	A2, D2
	 QPSK
	2/3
	6.8
	7.9
	10.2
	10.2
	13.2

	A3, D3
	 QPSK 
	3/4
	7.9
	9.1
	11.5
	11.5
	14.5

	A5, D5
	 QPSK 
	5/6
	9.0
	10.3
	12.8
	12.8
	15.8

	A7, D7
	 QPSK 
	7/8
	9.9
	11.3
	13.9
	13.9
	16.9

	B1, E1
	 16-QAM
	1/2
	10.6
	11.6
	13.8
	13.8
	16.8

	B2, E2
	 16-QAM
	2/3
	13.0
	14.1
	16.4
	16.4
	19.4

	B3, E3
	 16-QAM
	3/4
	14.5
	15.7
	18.1
	18.1
	21.1

	B5, E5
	 16-QAM
	5/6
	15.6
	16.9
	19.4
	19.4
	22.4

	B7, E7
	 16-QAM
	7/8
	16.1
	17.5
	20.1
	20.1
	23.1

	C1, F1
	 64-QAM
	1/2
	16.2
	17.2
	19.4
	19.4
	22.4

	C2, F2
	 64-QAM
	2/3
	18.4
	19.5
	21.8
	21.8
	24.8

	C3, F3
	 64-QAM
	3/4
	20.0
	21.2
	23.6
	23.6
	26.6

	C5, F5
	 64-QAM
	5/6
	21.4
	22.7
	25.2
	25.2
	28.2

	C7, F7
	 64-QAM
	7/8
	22.3
	23.7
	26.3
	26.3
	29.3


TABLE A.3.2-2

Minimum median field-strength values (dB(μV/m)) of different DVB‑T system variants for the case of fixed reception (FX), portable outdoor reception (PO), portable indoor reception (PI) and mobile reception (MO) 
for two reference frequencies, 200 MHz and 500 MHz

	System variants
	Modulation 
	Code rate
	MHz
	FX
	PO
	PI
	MO

	A1, D1
	QPSK
	1/2
	200.0
	34.90
	56.10
	66.10
	59.10

	A2, D2
	QPSK
	2/3
	200.0
	36.90
	58.20
	68.20
	61.20

	A3, D3
	QPSK
	3/4
	200.0
	38.10
	59.50
	69.50
	62.50

	A5, D5
	QPSK
	5/6
	200.0
	39.30
	60.80
	70.80
	63.80

	A7, D7
	QPSK
	7/8
	200.0
	40.30
	61.90
	71.90
	64.90

	B1, E1
	16-QAM
	1/2
	200.0
	40.60
	61.80
	71.80
	64.80

	B2, E2
	16-QAM
	2/3
	200.0
	43.10
	64.40
	74.40
	67.40

	B3, E3
	16-QAM
	3/4
	200.0
	44.70
	66.10
	76.10
	69.10

	B5, E5
	16-QAM
	5/6
	200.0
	45.90
	67.40
	77.40
	70.40

	B7, E7
	16-QAM
	7/8
	200.0
	46.50
	68.10
	78.10
	71.10

	C1, F1
	64-QAM
	1/2
	200.0
	46.20
	67.40
	77.40
	70.40

	C2, F2
	64-QAM
	2/3
	200.0
	48.50
	69.80
	79.80
	72.80

	C3, F3
	64-QAM
	3/4
	200.0
	50.20
	71.60
	81.60
	74.60

	C5, F5
	64-QAM
	5/6
	200.0
	51.70
	73.20
	83.20
	76.20

	C7, F7
	64-QAM
	7/8
	200.0
	52.70
	74.30
	84.30
	77.30

	
	
	
	
	
	
	
	

	A1, D1
	QPSK
	1/2
	500.0
	38.90
	64.10
	76.10
	67.10

	A2, D2
	QPSK
	2/3
	500.0
	40.90
	66.20
	78.20
	69.20

	A3, D3
	QPSK
	3/4
	500.0
	42.10
	67.50
	79.50
	70.50

	A5, D5
	QPSK
	5/6
	500.0
	43.30
	68.80
	80.80
	71.80

	A7, D7
	QPSK
	7/8
	500.0
	44.30
	69.90
	81.90
	72.90

	B1, E1
	16-QAM
	1/2
	500.0
	44.60
	69.80
	81.80
	72.80

	B2, E2
	16-QAM
	2/3
	500.0
	47.10
	72.40
	84.40
	75.40

	B3, E3
	16-QAM
	3/4
	500.0
	48.70
	74.10
	86.10
	77.10

	B5, E5
	16-QAM
	5/6
	500.0
	49.90
	75.40
	87.40
	78.40

	B7, E7
	16-QAM
	7/8
	500.0
	50.50
	76.10
	88.10
	79.10

	C1, F1
	64-QAM
	1/2
	500.0
	50.20
	75.40
	87.40
	78.40

	C2, F2
	64-QAM
	2/3
	500.0
	52.50
	77.80
	89.80
	80.80

	C3, F3
	64-QAM
	3/4
	500.0
	54.20
	79.60
	91.60
	82.60

	C5, F5
	64-QAM
	5/6
	500.0
	55.70
	81.20
	93.20
	84.20

	C7, F7
	64-QAM
	7/8
	500.0
	56.70
	82.30
	94.30
	85.30


The minimum median field strengths in Table A.3.2‑2 are given for 200 MHz (Band III) and 500 MHz (Bands IV/V). For other frequencies the following interpolation rule shall be used:

–
Emed(f) = Emed(fr) + Corr;

–
for fixed reception, Corr = 20 log10 (f/fr), where f is the actual frequency and fr the reference frequency of the relevant band quoted above;

–
for portable reception and mobile reception, Corr = 30 log10 (f/fr) where f is the actual frequency and fr the reference frequency of the relevant band quoted above.

APPENDIX 3.3

Protection ratios for terrestrial broadcasting systems 

A.3.3.1
Overview of tables of protection ratios

	Wanted signal
	Unwanted signal
	Table

	DVB‑T
	Co-channel DVB‑T
	A.3.3-1

	DVB‑T
	Adjacent channel DVB‑T
	A.3.3-2

	DVB‑T
	Co-channel analogue TV
	A.3.3-3

	DVB‑T
	Lower channel analogue TV
	A.3.3-4

	DVB‑T
	Upper channel analogue TV
	A.3.3-5

	DVB‑T (8 MHz)
	Overlapping 7 MHz analogue TV
	A.3.3-6

	DVB‑T (7 MHz)
	Overlapping 7 MHz analogue TV
	A.3.3-7

	DVB‑T (8 MHz)
	Overlapping 8 MHz analogue TV
	A.3.3-8

	DVB‑T (7 MHz)
	Overlapping 8 MHz analogue TV
	A.3.3-9

	DVB‑T
	Co-channel T‑DAB
	A.3.3-10

	DVB‑T (for RPCs)
	Co-channel DVB‑T
	A.3.3-11

	DVB‑T (for RPCs)
	Co-channel T‑DAB
	A.3.3-12

	T‑DAB
	DVB‑T (8 MHz)
	A.3.3-13

	T‑DAB
	DVB‑T (7 MHz)
	A.3.3-14

	T‑DAB
	Analogue TV – I/PAL
	A.3.3-15

	T‑DAB
	Analogue TV – B/PAL
	A.3.3-16

	T‑DAB
	Analogue TV – D/SECAM
	A.3.3-17

	T‑DAB
	Analogue TV – L/SECAM
	A.3.3-18

	T‑DAB
	Analogue TV – B/SECAM, B/PAL (T2)
	A.3.3-19

	T‑DAB
	Analogue TV – D/PAL
	A.3.3-20

	T‑DAB
	Analogue TV – G/PAL
	A.3.3-21

	T‑DAB
	Analogue TV – K1/SECAM
	A.3.3-22

	Analogue TV
	Co-channel DVB‑T
	A.3.3-23

	Analogue TV
	Overlapping 7 MHz DVB‑T
	A.3.3-24

	Analogue TV
	Overlapping 8 MHz DVB‑T
	A.3.3-25

	Notes for all tables:

FX:

fixed reception

PO:

portable outdoor reception

PI:


portable indoor reception

MO:

mobile reception

Gauss:

gaussian channel (for information only)


A.3.3.2
Protection ratios for DVB‑T

A.3.3.2.1
Protection ratios for DVB‑T interfered with by DVB‑T

TABLE A.3.3-1

Co-channel protection ratios (dB) for a DVB‑T signal interfered with by a DVB‑T signal for different DVB‑T variants for the case of fixed reception (FX), portable outdoor reception (PO), portable indoor reception (PI) 
and mobile reception (MO)

	DVB‑T system variant
	FX
	PO
	PI
	MO

	QPSK 1/2
	6.00
	8.00
	8.00
	11.00

	QPSK 2/3
	8.00
	11.00
	11.00
	14.00

	QPSK 3/4
	9.30
	11.70
	11.70
	14.70

	QPSK 5/6
	10.50
	13.00
	13.00
	16.00

	QPSK 7/8
	11.50
	14.10
	14.10
	17.10

	16-QAM 1/2
	11.00
	13.00
	13.00
	16.00

	16-QAM 2/3
	14.00
	16.00
	16.00
	19.00

	16-QAM 3/4
	15.00
	18.00
	18.00
	21.00

	16-QAM 5/6
	16.90
	19.40
	19.40
	22.40

	16-QAM 7/8
	17.50
	20.10
	20.10
	23.10

	64-QAM 1/2
	17.00
	19.00
	19.00
	22.00

	64-QAM 2/3
	20.00
	23.00
	23.00
	26.00

	64-QAM 3/4
	21.00
	25.00
	25.00
	28.00

	64-QAM 5/6
	23.30
	25.80
	25.80
	28.80

	64-QAM 7/8
	24.30
	26.90
	26.90
	29.90


A.3.3.2.2
Protection ratios for overlapping and adjacent channel case

The treatment of overlapping and adjacent channel cases (DVB‑T vis-à-vis DVB‑T) is described in Recommendation ITU‑R BT.1368‑6. The protection ratios for the adjacent channels in Table A.3.3‑2 shall be used.

TABLE A.3.3-2 

Protection ratios (dB) for a DVB‑T signal interfered with by a DVB‑T signal
in the lower (N – 1) and upper (N  1) adjacent channels

	Channel
	N – 1
	N + 1

	PR
	–30
	–30


A.3.3.2.3
Protection ratios for DVB‑T interfered with by analogue television

TABLE A.3.3-3

Co-channel protection ratios (dB) for DVB‑T signals interfered with by analogue television signals 

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−12.0
	−12.0
	−12.0
	−12.0
	−9.0

	QPSK 2/3
	−8.0
	−8.0
	−8.0
	−8.0
	−5.0

	QPSK 3/4
	−4.0
	−2.8
	−0.4
	−0.4
	2.6

	QPSK 5/6
	3.0
	4.3
	6.8
	6.8
	9.8

	QPSK 7/8
	9.0
	10.4
	13.0
	13.0
	16.0

	16-QAM 1/2
	−8.0
	−8.0
	−8.0
	−8.0
	−5.0

	16-QAM 2/3
	−3.0
	0.0
	3.0
	3.0
	6.0

	16-QAM 3/4
	0.0
	2.5
	5.0
	5.0
	8.0

	16-QAM 5/6
	9.0
	10.3
	12.8
	12.8
	15.8

	16-QAM 7/8
	16.0
	17.4
	20.0
	20.0
	23.0

	64-QAM 1/2
	−3.0
	0.0
	3.0
	3.0
	6.0

	64-QAM 2/3
	3.0
	4.5
	6.0
	6.0
	9.0

	64-QAM 3/4
	9.0
	12.0
	15.0
	15.0
	18.0

	64-QAM 5/6
	15.0
	16.3
	18.8
	18.8
	21.8

	64-QAM 7/8
	20.0
	21.4
	24.0
	24.0
	27.0


TABLE A.3.3-4

Protection ratios (dB) for lower adjacent channel (N – 1) interference for DVB‑T signals 
interfered with by analogue television signals including sound

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−44.0
	−44.0
	−44.0
	−44.0
	−41.0

	QPSK 2/3
	−44.0
	−44.0
	−44.0
	−44.0
	−41.0

	QPSK 3/4
	−42.9
	−42.9
	−42.9
	−42.9
	−39.9

	QPSK 5/6
	−41.8
	−41.8
	−41.8
	−41.8
	−38.8

	QPSK 7/8
	−40.9
	−40.9
	−40.9
	−40.9
	−37.9

	16-QAM 1/2
	−43.0
	−43.0
	−43.0
	−43.0
	−40.0

	16-QAM 2/3
	−42.0
	−42.0
	−42.0
	−42.0
	−39.0

	16-QAM 3/4
	−38.0
	−38.0
	−38.0
	−38.0
	−35.0

	16-QAM 5/6
	−39.4
	−39.4
	−39.4
	−39.4
	−36.4

	16-QAM 7/8
	−38.9
	−38.9
	−38.9
	−38.9
	−35.9

	64-QAM 1/2
	−40.0
	−40.0
	−40.0
	−40.0
	−37.0

	64-QAM 2/3
	−35.0
	−35.0
	−35.0
	−35.0
	−32.0

	64-QAM 3/4
	−32.0
	−32.0
	−32.0
	−32.0
	−29.0

	64-QAM 5/6
	−32.0
	−32.0
	−32.0
	−32.0
	−29.0

	64-QAM 7/8
	−31.1
	−31.1
	−31.1
	−31.1
	−28.1


TABLE A.3.3-5

Protection ratios (dB) for upper adjacent channel (N + 1) interference for DVB‑T signals 
interfered with by analogue television signals including sound

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−48.9
	−48.9
	−48.9
	−48.9
	−45.9

	QPSK 2/3
	−47
	−47
	−47
	−47
	−44

	QPSK 3/4
	−45.9
	−45.9
	−45.9
	−45.9
	−42.9

	QPSK 5/6
	−44.8
	−44.8
	−44.8
	−44.8
	−41.8

	QPSK 7/8
	−43.9
	−43.9
	−43.9
	−43.9
	−40.9

	16-QAM 1/2
	−45.4
	−45.4
	−45.4
	−45.4
	−42.4

	16-QAM 2/3
	−43
	−43
	−43
	−43
	−40

	16-QAM 3/4
	−41.5
	−41.5
	−41.5
	−41.5
	−38.5

	16-QAM 5/6
	−40.4
	−40.4
	−40.4
	−40.4
	−37.4

	16-QAM 7/8
	−39.9
	−39.9
	−39.9
	−39.9
	−36.9

	64-QAM 1/2
	−40.2
	−40.2
	−40.2
	−40.2
	−37.2

	64-QAM 2/3
	−38
	−38
	−38
	−38
	−35

	64-QAM 3/4
	−36.4
	−36.4
	−36.4
	−36.4
	−33.4

	64-QAM 5/6
	−35
	−35
	−35
	−35
	−32

	64-QAM 7/8
	−34.1
	−34.1
	−34.1
	−34.1
	−31.1


TABLE A.3.3-6

Protection ratios (dB) for a DVB‑T 8 MHz signal interfered with by an overlapping 
7 MHz analogue television signal including sound for 

∆f = 0.75 MHz

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−10.5
	−9.5
	−7.3
	−7.3
	−4.3

	QPSK 2/3
	−8.6
	−7.5
	−5.2
	−5.2
	−2.2

	QPSK 3/4
	−7.5
	−6.3
	−3.9
	−3.9
	−0.9

	QPSK 5/6
	−6.4
	−5.1
	−2.6
	−2.6
	0.4

	QPSK 7/8
	−5.5
	−4.1
	−1.5
	−1.5
	1.5

	16-QAM 1/2
	−4.8
	−3.8
	−1.6
	−1.6
	1.4

	16-QAM 2/3
	−2.4
	−1.3
	1.0
	1.0
	4.0

	16-QAM 3/4
	−0.9
	0.3
	2.7
	2.7
	5.7

	16-QAM 5/6
	0.2
	1.5
	4.0
	4.0
	7.0

	16-QAM 7/8
	0.7
	2.1
	4.7
	4.7
	7.7

	64-QAM 1/2
	0.8
	1.8
	4.0
	4.0
	7.0

	64-QAM 2/3
	3.0
	4.1
	6.4
	6.4
	9.4

	64-QAM 3/4
	4.6
	5.8
	8.2
	8.2
	11.2

	64-QAM 5/6
	6.0
	7.3
	9.8
	9.8
	12.8

	64-QAM 7/8
	6.9
	8.3
	10.9
	10.9
	13.9


	Correction factor for other values of ∆f relative to ∆f = 0.75 MHz

	−9.75
	−9.25
	−8.75
	−8.25
	−6.75
	−3.95
	−3.75
	−2.75
	−1.75
	−0.75
	2.25
	3.25
	4.75
	5.25

	−40
	−17
	−11
	−7
	−5
	−2
	0
	0
	0
	0
	−1
	−4
	−32
	−39

	f: Analogue television vision carrier frequency minus DVB‑T centre frequency. 


TABLE A.3.3-7

Protection ratios (dB) for a DVB‑T 7 MHz signal interfered with by an overlapping 
7 MHz analogue television signal including sound for 

∆f = 0 MHz

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−11.5
	−10.5
	−8.3
	–8.3
	–5.3

	QPSK 2/3
	−9.6
	−8.5
	−6.2
	–6.2
	–3.2

	QPSK 3/4
	−8.5
	−7.3
	−4.9
	–4.9
	–1.9

	QPSK 5/6
	−7.4
	−6.1
	−3.6
	–3.6
	–0.6

	QPSK 7/8
	−6.5
	−5.1
	−2.5
	–2.5
	0.5

	16-QAM 1/2
	−5.8
	−4.8
	−2.6
	–2.6
	0.4

	16-QAM 2/3
	−3.4
	−2.3
	0.0
	0.0
	3.0

	16-QAM 3/4
	−1.9
	−0.7
	1.7
	1.7
	4.7

	16-QAM 5/6
	−0.8
	0.5
	3.0
	3.0
	6.0

	16-QAM 7/8
	−0.3
	1.1
	3.7
	3.7
	6.7

	64-QAM 1/2
	−0.2
	0.8
	3.0
	3.0
	6.0

	64-QAM 2/3
	2.0
	3.1
	5.4
	5.4
	8.4

	64-QAM 3/4
	3.6
	4.8
	7.2
	7.2
	10.2

	64-QAM 5/6
	5.0
	6.3
	8.8
	8.8
	11.8

	64-QAM 7/8
	5.9
	7.3
	9.9
	9.9
	12.9


	Correction factor for other values of ∆f relative to ∆f = 0 MHz

	−9.25
	−8.75
	−8.25
	−7.75
	−6.25
	−3.45
	−3.25
	−2.25
	−1.25
	0.00
	1.75
	2.75
	4.25
	4.75

	−37
	−14
	−13
	−7
	−5
	−3
	2
	−1
	−2
	0
	−7
	−7
	−38
	−40

	f: Analogue television vision carrier frequency minus DVB‑T centre frequency. 


TABLE A.3.3-8

Protection ratios (dB) for a DVB‑T 8 MHz signal interfered with by an overlapping 
8 MHz analogue television signal including sound for 

∆f = 0 MHz

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−11.5
	−10.5
	−8.3
	−8.3
	−5.3

	QPSK 2/3
	−9.6
	−8.5
	−6.2
	−6.2
	−3.2

	QPSK 3/4
	−8.5
	−7.3
	−4.9
	−4.9
	−1.9

	QPSK 5/6
	−7.4
	−6.1
	−3.6
	−3.6
	−0.6

	QPSK 7/8
	−6.5
	−5.1
	−2.5
	−2.5
	0.5

	16-QAM 1/2
	−5.8
	−4.8
	−2.6
	−2.6
	0.4

	16-QAM 2/3
	−3.4
	−2.3
	0.0
	0.0
	3.0

	16-QAM 3/4
	−1.9
	−0.7
	1.7
	1.7
	4.7

	16-QAM 5/6
	−0.8
	0.5
	3.0
	3.0
	6.0

	16-QAM 7/8
	−0.3
	1.1
	3.7
	3.7
	6.7

	64-QAM 1/2
	−0.2
	0.8
	3.0
	3.0
	6.0

	64-QAM 2/3
	2.0
	3.1
	5.4
	5.4
	8.4

	64-QAM 3/4
	3.6
	4.8
	7.2
	7.2
	10.2

	64-QAM 5/6
	5.0
	6.3
	8.8
	8.8
	11.8

	64-QAM 7/8
	5.9
	7.3
	9.9
	9.9
	12.9


	Correction factor for other values of ∆f relative to ∆f = 0 MHz

	−10.25
	−9.75
	−9.25
	−8.75
	−7.25
	−3.45
	−3.25
	−2.25
	−1.25
	0.00
	1.75
	2.75
	4.25
	4.75

	−37
	−14
	−13
	−7
	−5
	−3
	2
	−1
	−2
	0
	−7
	−7
	−38
	−40

	f: Analogue television vision carrier frequency minus DVB‑T centre frequency.


TABLE A.3.3-9

Protection ratios (dB) for a DVB‑T 7 MHz signal interfered with by an overlapping 
8 MHz analogue television signal including sound for 

∆f = 0 MHz

	DVB‑T system variant
	Gauss
	FX
	PO
	PI
	MO

	QPSK 1/2
	−11.5
	−10.5
	−8.3
	−8.3
	−5.3

	QPSK 2/3
	−9.6
	−8.5
	−6.2
	−6.2
	−3.2

	QPSK 3/4
	−8.5
	−7.3
	−4.9
	−4.9
	−1.9

	QPSK 5/6
	−7.4
	−6.1
	−3.6
	−3.6
	−0.6

	QPSK 7/8
	−6.5
	−5.1
	−2.5
	−2.5
	0.5

	16-QAM 1/2
	−5.8
	−4.8
	−2.6
	−2.6
	0.4

	16-QAM 2/3
	−3.4
	−2.3
	0.0
	0.0
	3.0

	16-QAM 3/4
	−1.9
	−0.7
	1.7
	1.7
	4.7

	16-QAM 5/6
	−0.8
	0.5
	3.0
	3.0
	6.0

	16-QAM 7/8
	−0.3
	1.1
	3.7
	3.7
	6.7

	64-QAM 1/2
	−0.2
	0.8
	3.0
	3.0
	6.0

	64-QAM 2/3
	2.0
	3.1
	5.4
	5.4
	8.4

	64-QAM 3/4
	3.6
	4.8
	7.2
	7.2
	10.2

	64-QAM 5/6
	5.0
	6.3
	8.8
	8.8
	11.8

	64-QAM 7/8
	5.9
	7.3
	9.9
	9.9
	12.9


	Correction factor for other values of ∆f relative to ∆f = 0 MHz

	−10.25
	−9.75
	−9.25
	−8.75
	−7.25
	−3.45
	−3.25
	−2.25
	−1.25
	0.00
	1.75
	2.75
	4.25
	4.75

	−37
	−14
	−13
	−7
	−5
	−3
	2
	−1
	−2
	0
	−7
	−7
	−38
	−40

	f: Analogue television vision carrier frequency minus DVB‑T centre frequency.


A.3.3.2.4
Protection ratios for DVB‑T interfered with by T‑DAB

TABLE A.3.3-10

Co-channel protection ratios (dB) for a DVB‑T signal interfered with by a T‑DAB signal for different DVB‑T variants for the case of fixed reception (FX), portable outdoor reception (PO), portable indoor reception (PI) 
and mobile reception (MO) 

	DVB‑T system variant
	FX
	PO
	PI
	MO

	QPSK 1/2
	11.00
	13.20
	13.20
	16.20

	QPSK 2/3
	13.10
	15.40
	15.40
	18.40

	QPSK 3/4
	15.20
	17.60
	17.60
	20.60

	QPSK 5/6
	15.50
	18.00
	18.00
	21.00

	QPSK 7/8
	16.50
	19.10
	19.10
	22.10

	16-QAM 1/2
	16.00
	18.20
	18.20
	21.20

	16-QAM 2/3
	19.10
	21.40
	21.40
	24.40

	16-QAM 3/4
	21.20
	23.60
	23.60
	26.60

	16-QAM 5/6
	21.90
	24.40
	24.40
	27.40

	16-QAM 7/8
	22.50
	25.10
	25.10
	28.10

	64-QAM 1/2
	21.00
	23.20
	23.20
	26.20

	64-QAM 2/3
	25.10
	27.40
	27.40
	30.40

	64-QAM 3/4
	27.20
	29.60
	29.60
	32.60

	64-QAM 5/6
	28.30
	30.80
	30.80
	33.80

	64-QAM 7/8
	32.40
	35.00
	35.00
	38.00


A.3.3.2.5
Protection ratios for RPCs

For a compatibility analysis, protection ratios for the reference planning configurations are also needed. Since the RPCs represent artificial configurations, no measurements exist for the appropriate protection ratios. The following values shall be used:

–
for DVB‑T interfered with by DVB‑T, see Table A.3.3‑11;

–
for DVB‑T interfered with by T‑DAB, see Table A.3.3‑12;

–
for DVB‑T interfered with by analogue television:

–
for RPC 1, protection ratio values for DVB‑T variant 64‑QAM 3/4 – fixed reception, to be found in Tables A.3.3‑3 to A.3.3‑9;

–
for RPC 2, protection ratio values for DVB‑T variant 16‑QAM 3/4 – portable outdoor reception, to be found in Tables A.3.3-3 to A.3.3-9;

–
for RPC 3, protection ratio values for DVB‑T variant 16‑QAM 2/3 – portable indoor reception, to be found in Tables A.3.3‑3 to A.3.3‑9.

TABLE A.3.3-11

Co-channel protection ratios (dB) for a DVB‑T signal interfered with 
by a DVB‑T signal for the RPCs 

	RPC
	PR 
(dB)

	RPC 1
	21

	RPC 2
	19

	RPC 3
	17


TABLE A.3.3-12

Co-channel protection ratios (dB) for a DVB‑T signal interfered with 
by a T‑DAB signal for the RPCs 

	RPC
	PR 
(dB)

	RPC 1
	27.2

	RPC 2
	23.6


	RPC 3
	21.4


A.3.3.3
Protection ratios for T‑DAB

A.3.3.3.1
T‑DAB interfered with by DVB‑T

TABLE A.3.3-13

Protection ratios for T‑DAB interfered with by a DVB‑T 8 MHz system

	(f (1) (MHz)
	−5
	−4.2
	−4
	−3
	0
	3
	4
	4.2
	5

	PR (dB) mobile and portable reception
	−43
	6
	7
	8
	8
	8
	7
	6
	−43

	PR (dB) Gaussian channel
	−50
	−1
	0
	1
	1
	1
	0
	−1
	−50

	(1)
(f :
Centre frequency of the DVB‑T signal minus centre frequency of the T‑DAB signal.


TABLE A.3.3-14

Protection ratios for T‑DAB interfered with by a DVB‑T 7 MHz system

	(f (1) (MHz)
	−4.5
	−3.7
	−3.5
	−2.5
	0
	2.5
	3.5
	3.7
	4.5

	PR (dB) mobile and portable reception
	−42
	7
	8
	9
	9
	9
	8
	7
	−42

	PR (dB) Gaussian channel
	−49
	0
	1
	2
	2
	2
	1
	0
	−49

	(1)
(f :
Centre frequency of the DVB‑T signal minus centre frequency of the T‑DAB signal.


A.3.3.3.2
Protection ratios for T‑DAB interfered with by analogue television signals

Protection ratios for T‑DAB interfered with by analogue terrestrial television in Tables A.3.3‑15 to A.3.3‑22 shall be used.

TABLE A.3.3-15

Protection ratios for T‑DAB interfered with by analogue television system I/PAL (Band III)

	I/PAL (Band III)

	(f (MHz)
	−8.0
	−7.5
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0

	PR (dB)
	−42.0
	−23.5
	−10.0
	−3.0
	−2.0
	−3.0
	−24.0
	−21.0
	−23.0
	−31.0
	−31.5

	(f (MHz)
	−2.5
	−2.0
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7

	PR (dB)
	−30.0
	−28.5
	−25.0
	−19.5
	−17.5
	−11.0
	−7.0
	−1.5
	−1.5
	−4.0
	−5.5

	(f (MHz)
	0.8
	0.9
	1.0
	2.0
	3.0
	
	
	
	
	
	

	PR (dB)
	−13.5
	−17.0
	−20.0
	−33.0
	−47.5
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-16

Protection ratios for T‑DAB interfered with by analogue television system B/PAL (Band III)

	B/PAL (Band III)

	(f (MHz)
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0
	−2.5
	−2.0

	PR (dB)
	−47.0
	−18.0
	−5.0
	−3.0
	−5.0
	−20.0
	−22.0
	−31.5
	−31.5
	−29.0
	−26.5

	(f (MHz)
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7
	0.8
	0.9

	PR (dB)
	−23.0
	−18.5
	−16.0
	−9.0
	−5.0
	−3.0
	−0.5
	−3.0
	−4.0
	−12.0
	−16.0

	(f (MHz)
	1.0
	2.0
	
	
	
	
	
	
	
	
	

	PR (dB)
	−19.5
	−45.3
	
	
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-17

Protection ratios for T‑DAB interfered with by analogue television system D/SECAM (Band III)

	D/SECAM (Band III)

	(f (MHz)
	−8.0
	−7.5
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0

	PR (dB)
	−47.0
	−42.5
	−3.0
	−2.5
	−3.0
	−37.5
	−21.5
	−18.5
	−20.5
	−26.5
	−33.5

	(f (MHz)
	−2.5
	−2.0
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7

	PR (dB)
	−31.5
	−29.0
	−26.5
	−18.5
	−16.5
	−9.0
	−6.0
	−3.0
	−2.5
	−4.0
	−4.5

	(f (MHz)
	0.8
	0.9
	1.0
	2.0
	
	
	
	
	
	
	

	PR (dB)
	−12.0
	−22.0
	−25.0
	−46.0
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-18

Protection ratios for T‑DAB interfered with by analogue television system L/SECAM (Band III)

	L/SECAM (Band III)

	(f (MHz)
	−8.0
	−7.5
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0

	PR (dB)
	−46.5
	−42.5
	−15.5
	−13.0
	−15.0
	−26.5
	−18.5
	−17.0
	−18.0
	−23.0
	−31.5

	(f (MHz)
	−2.5
	−2.0
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7

	PR (dB)
	−30.5
	−27.5
	−24.5
	−18.0
	−16.5
	−8.0
	−5.0
	−1.5
	1.5
	−2.0
	−3.5

	(f (MHz)
	0.8
	0.9
	1.0
	2.0
	3.0
	
	
	
	
	
	

	PR (dB)
	−12.5
	−18.5
	−19.0
	−31.0
	−46.8
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-19

Protection ratios for T‑DAB interfered with by analogue television systems B/SECAM, B/PAL (T2) (Band III)

	B/SECAM (Band III), B/PAL (T2) data used

	(f (MHz)
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0
	−2.5
	−2.0

	PR (dB)
	−47.0
	−18.0
	−5.0
	−3.0
	−5.0
	−20.0
	−22.0
	−31.5
	−31.5
	−29.0
	−26.5

	(f (MHz)
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7
	0.8
	0.9

	PR (dB)
	−23.0
	−18.5
	−16.0
	−9.0
	−5.0
	−3.0
	−0.5
	−3.0
	−4.0
	−12.0
	−16.0

	(f (MHz)
	1.0
	2.0
	
	
	
	
	
	
	
	
	

	PR (dB)
	−19.5
	−45.3
	
	
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-20

Protection ratios for T‑DAB interfered with by analogue television system D/PAL (Band III)

	D/PAL (Band III)

	(f (MHz)
	−8.0
	−7.5
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0

	PR (dB)
	−47.0
	−42.5
	−3.0
	−2.5
	−3.0
	−37.5
	−21.5
	−20.0
	−22.0
	−31.5
	−31.5

	(f (MHz)
	−2.5
	−2.0
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7

	PR (dB)
	−29.0
	−26.5
	−23.0
	−18.5
	−16.0
	−9.0
	−5.0
	−3.0
	−0.5
	−3.0
	−4.0

	(f (MHz)
	0.8
	0.9
	1.0
	2.0
	
	
	
	
	
	
	

	PR (dB)
	−12.0
	−16.0
	−19.0
	−45.3
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-21

Protection ratios for T‑DAB interfered with by analogue television system G/PAL (Band III)

	G/PAL (Band III)

	(f (MHz)
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0
	−2.5
	−2.0

	PR (dB)
	−47.0
	−18.0
	−5.0
	−3.0
	−5.0
	−20.0
	−22.0
	−31.5
	−31.5
	−29.0
	−26.5

	(f (MHz)
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7
	0.8
	0.9

	PR (dB)
	−23.0
	−18.5
	−16.0
	−9.0
	−5.0
	−3.0
	−0.5
	−3.0
	−4.0
	−12.0
	−16.0

	(f (MHz)
	1.0
	2.0
	
	
	
	
	
	
	
	
	

	PR (dB)
	−19.5
	−45.3
	
	
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


TABLE A.3.3-22

Protection ratios for T‑DAB interfered with by analogue television system K1/SECAM (Band III)

	K1/SECAM (Band III)

	(f (MHz)
	−8.0
	−7.5
	−7.0
	−6.5
	−6.0
	−5.5
	−5.0
	−4.5
	−4.0
	−3.5
	−3.0

	PR (dB)
	−47.0
	−42.5
	−3.0
	−2.5
	−3.0
	−37.5
	−21.5
	−18.5
	−20.5
	−26.5
	−33.5

	(f (MHz)
	−2.5
	−2.0
	−1.5
	−1.0
	−0.9
	−0.8
	−0.7
	−0.6
	0.0
	0.6
	0.7

	PR (dB)
	−31.5
	−29.0
	−26.5
	−18.5
	−16.5
	−9.0
	−6.0
	−3.0
	−2.5
	−4.0
	−4.5

	(f (MHz)
	0.8
	0.9
	1.0
	2.0
	
	
	
	
	
	
	

	PR (dB)
	−12.0
	−22.0
	−25.0
	−46.0
	
	
	
	
	
	
	

	(f: Analogue system vision carrier frequency minus T‑DAB centre frequency.


A.3.3.4
Protection ratios for analogue terrestrial television
A.3.3.4.1
Protection ratios for analogue television signals interfered with by DVB‑T 

a)
The co-channel protection ratio values for all analogue terrestrial television systems interfered with by digital television are assumed to be the same. However, the protection ratio values differ by 1 dB depending on whether the unwanted signal is 8 MHz DVB‑T or 7 MHz DVB‑T. The protection ratios in Table A.3.3‑23 shall be used.

TABLE A.3.3-23

Co-channel protection ratios (dB) for a analogue terrestrial television signal interfered with 
by co-channel DVB‑T signal 

	
	Tropospheric interference
	Continuous interference

	DVB‑T 8 MHz (UHF)
	34
	40

	DVB‑T 7 MHz (VHF)
	35
	41


b)
The protection ratios in Tables A.3.3‑24 and A.3.3‑25 shall be used for overlapping channel cases.

TABLE A.3.3-24
Protection ratios (dB) for analogue B, D, D1, G, H, K/PAL vision signals 
interfered with by a DVB‑T 7 MHz signal
(overlapping channels)

	Centre frequency of the unwanted DVB‑T signal minus the vision carrier frequency of 
the wanted analogue television signal 
(MHz)
	Protection ratio

	
	Tropospheric interference
	Continuous interference

	−7.75
	−16
	−11

	(N − 1)
−4.75
	−9
	−5

	−4.25
	−3
	4

	−3.75
	13
	21

	−3.25
	25
	31

	−2.75
	30
	37

	−1.75
	34
	40

	−0.75
	35
	41

	(N)
2.25
	35
	41

	4.25
	35
	40

	5.25
	31
	38

	6.25
	28
	35

	7.25
	26
	33

	8.25
	6
	12

	(N + 1)
9.25
	−8
	−5

	12.25
	−8
	−5


For all SECAM systems the same values apply.

TABLE A.3.3-25

Protection ratios (dB) for analogue B, D, D1, G, H, K/PAL vision signals 
interfered with by a DVB‑T 8 MHz signal
(overlapping channels)

	Centre frequency of the unwanted DVB‑T signal minus the vision carrier frequency of 
the wanted analogue television signal 
(MHz)
	Protection ratio

	
	Tropospheric interference(1)
	Continuous interference(1)

	− 8.25
	−16
	−11

	(N − 1)
−5.25
	−9
	−5

	− 4.75
	−4
	3

	− 4.25
	12
	20

	−3.75
	24
	30

	−3.25
	29
	36

	−2.25
	33
	39

	−1.25
	34
	40

	(N)
2.75
	34
	40

	4.75
	34
	39

	5.75
	30
	37

	6.75
	27
	34

	7.75
	25
	32

	8.75
	5
	11

	(N  1)
9.75
	−8
	−5

	12.75
	−8
	−5

	(1)
The values for tropospheric and continuous interference have been arrived at from Table A.3.3‑24 by calculation.


For all SECAM systems the same values apply.

A.3.3.4.2
Protection ratios for analogue television signals interfered with by T‑DAB and analogue television signals

For analogue television interfered with by T‑DAB and interfered with by analogue television, the protection ratios in Recommendation ITU‑R BT.655‑7 shall be used.

Appendix 3.4

Calculation of minimum median field strengths

The minimum median field-strength values shall be calculated using the following formulas:


Pn
= F + 10 log10 (k T0 B)


Ps min
= C/N + Pn

Aa
= G + 10 log10 (1.64(2/4()


φmin 
= Ps min – Aa + Lf 


Emin 
= φmin + 120 + 10 log10 (120() 



= φmin + 145.8


Emed
= Emin + Pmmn + Cl 
for fixed reception


Emed
= Emin + Pmmn + Cl + Lh
for portable outdoor and mobile reception


Emed
= Emin + Pmmn + Cl + Lh + Lb
for portable indoor reception


Cl
=  (*σc

σc
= 
[image: image87.wmf]2

2

m

b

s

+

s


where:


Pn :
receiver noise input power (dBW)


F :
receiver noise figure (dB)


k :
Boltzmann’s constant (k = 1.38 × 10–23 J/K)


T0 :
absolute temperature (T0 = 290 K)


B :
receiver noise bandwidth 



(6.66 × 106 Hz for a 7 MHz DVB-T channel, 



7.61 × 106 Hz for a 8 MHz DVB-T channel and 



1.54 × 106 Hz for a T-DAB frequency block)


Ps min :
minimum receiver input power (dBW)


C/N :
RF signal-to-noise ratio at the receiver input required by the system (dB)


Aa :
effective antenna aperture (dBm2)


G :
antenna gain related to half dipole (dBd)


( :
wavelength of the signal (m)


φmin :
minimum power flux-density at receiving place (dB(W/m2))


Lf :
feeder loss (dB)


Emin :
minimum field strength at the location of the receiving antenna (dB((V/m))


Emed :
minimum median field strength (dB((V/m))


Pmmn :
allowance for man-made noise (dB)


Lh :
height loss correction factor (location of the receiving antenna at 1.5 m above ground level) (dB)


Lb :
mean building entry loss (dB)


Cl :
location correction factor (dB)


σc :
combined standard deviation (dB)

σm :
standard deviation macro-scale (dB)            (σm = 5.5 dB)


σb :
standard deviation building entry loss (dB)


(:
distribution factor (0.52 for 70%, 1.64 for 95% and 2.33 for 99%).

2 	This mask may be used for other frequency blocks, where there is a bilateral/multilateral agreement to do so.
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