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Recommendations MENTIONNED IN CHAPTER 3:

Recommendation ITU-R BT.1368-5: Planning criteria for digital terrestrial television services in the VHF/UHF bands 

Recommendation ITU-R BT.419-3: Directivity and polarization discrimination of antennas in the reception of television broadcasting

Recommendation ITU-R BS.1660-2: Technical basis for planning of terrestrial digital sound broadcasting in the VHF band

RecommendationITU-R BT.655-7: Radio-frequency protection ratios for AM vestigial sideband terrestrial television systems interfered with by unwanted analogue vision signals and their associated sound signals.

RecommendationITU-R BS.1114-5: Systems for terrestrial digital sound broadcasting to vehicular, portable and fixed receivers in the frequency range 30-3 000 MHz.

Recommendation ITU‑R BS.1195: Transmitting antenna characteristics at VHF and UHF.

Recommendation ITU-R BT.470-7: Conventional analogue television system

Recommendation ITU-R BT.417-5: Minimum field strengths for which protection may be sought in planning an analogue terrestrial television service
3.1 Frequency bands, channel spacing, channel distribution and Television systems
3.1.1
Frequency bands

Recommendation ITU-R BT.470 contains detailed technical information on analogue television systems. More information concerning the channel arrangements for analogue television channels in Bands III, IV and V are contained in the MIFR (Master International Frequency Register) maintained by the BR . 

In Band III, different television channel spacings are used across the planning area and also can be found in MIFR. Within Bands IV and V, there is a single channel spacing of 8 MHz, with the upper and lower edges, and vision carrier, of each channel being the same for all countries in the planning area. 

In UHF band, DVB‑T channels have the same channel reference and channel boundaries as for the analogue channels given in the Annex 3.1, Table A.3.1‑1. For DVB‑T channels the assigned frequency is the centre frequency. T-DAB frequency blocks in Band III are given in Annex A.3.1-2.
3.1.2
Television systems

Recommendation ITU‑R BT.470 contains detailed technical information on conventional television systems. Table A.3.1-12 contains the information on television systems as recorded in the master copies of the Plans, which the Bureau maintains in accordance with the relevant provisions of the Regional Agreements. Systems are grouped by geographical areas, which are located within or partly within the planning area of RRC.

The Table also lists the band of operation, the vision and colour systems, the nominal RF channel bandwidth, the class of emission of the vision component, the separation of the vision carrier frequency relative to the assigned frequency, the separation of the first sound carrier frequency relative to the vision carrier, and the line frequency.

Note that the power ratio of the vision carrier to the first sound carrier is not listed, although it is notified and recorded in the database, because such an inclusion would generate an unpractical, long list for all the different combinations of power ratios notified.

3.2 Reception modes

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

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

3.2.1 Fixed reception

The reference antenna height considered to be representative in calculating the field strength for fixed reception is 10 m above ground level. The derivation of the minimum median wanted signal levels for Bands III, IV and V requires standard radiation patterns (as given in Recommendation ITU‑R BT.419), reference antenna gains (relative to half-wave dipole) and feeder loss from the receiving antenna.

3.2.1.1 Radiation patterns for receiving fixed 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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FIGURE 3.3-1

Directivity of receiving antennas for Bands III, IV and V

(Band I is not covered by this report)


[Figure number to be changed to 3-1]
3.2.1.2 Antenna gain

The antenna gain values (relative to a half-wave dipole) used in the derivation of the minimum median wanted signal levels 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 (dB)
	7
	10
	12


These values are considered as realistic minimum values.

Within any frequency band, the variation of antenna gain with frequency may be taken into account by the addition of a correction factor:



Corr = 10 log (FA/FR)

where:


FA:
actual frequency being considered


FR:
relevant reference frequency quoted above.

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


Measurements were carried out at the indicated frequencies.

The variation of feeder loss values with frequency in Bands IV and V is made by linear interpolation between the two extreme values.

3.2.1.4 Location probability for fixed reception

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

3.2.1.5 Polarization discrimination for fixed reception

It is possible to take advantage of polarization discrimination for fixed reception. 

Referring to Note 3 in Recommendation ITU‑R BT.419-3, in the case of orthogonal polarization the combined discrimination provided by directivity and orthogonality cannot be calculated by adding together the separate discrimination values. However, it has been found in practice that a combined discrimination value of 16 dB may be applied for all angles of azimuth in the terrestrial television Bands I to V. 

3.2.2
Portable and mobile reception
3.2.2.1 Considerations on height loss




For portable reception, the antenna height of 10 m above ground level generally used for planning purposes is not realistic and a correction factor needs to be introduced based on a receiving antenna near ground level. For this reason a receiving antenna height of 1.5 m above ground level (outdoor) or above floor level (indoor) has been assumed.

 For mobile reception, the reference situation is defined as being reception of a digital signal while in motion, using an antenna situated at no less than 1.5 m above ground level.
For planning purposes, the height loss values given in Table 3‑3 should be used for portable and for mobile reception.
Table 3-3

Height loss in Bands III, IV and V

	200 MHz
	12 dB

	500 MHz
	16 dB

	800 MHz
	18 dB


These values are those obtained for suburban coverages and are used for the calculation of the portable and mobile reception cases. 
For other frequencies, linear interpolation should be used.

3.2.2.2
Building entry loss 


ITU Recommendation BT. 1368-5 gives in its annex 4 §2.2 information on building entry loss.

The following values in Table 3-4 have been used for the establishment of the Plan and should be used for its modification,.
Table 3-4

Building penetration 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

ITU Recommendation BT. 1368-5 gives in its annex 4 §4.1 information of antennas for portable reception. For modification of the plan, it should be assumed that the antenna of a portable receiver is omnidirectional and that the gain (relative to a half-wave dipole) is as given in Table 3-5 below.
Table 3-5

Antenna gain (dBd) for portable reception 

	Band
	Gain 
(dBd)

	VHF Band III
	–2

	UHF Band IV
	0

	UHF Band V
	0


3.2.2.4
Location probability for portable reception

The location probability for indoor/outdoor reception should be taken as 95%.


3.2.2.5
Polarization discrimination for portable reception

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

3.2.2.6
Antenna gain for mobile reception
For the establishment and for the modifications of the plan, antenna diversity is not taken into account and the values of antenna gain for mobile reception in Table 3-6 below should be used.

TABLE  3-6

Antenna gain (dBd) for mobile reception

	Band
	Gain 
(dBd) 

	VHF Band III
	 -2.2 dB 

	UHF Band IV
	 0 dB

	UHF Band V
	 0 dB


[EDITORIAL Note: For the establishment of the Plan, these values in this table are used. ITU Recommendation BT.1368-5 retains respectively -5, -2, -1 dB as antenna gain for VHF in Band III, UHF in Band IV and Band V but also indicates 5 dB for T‑DAB and DVB‑T receiver noise figure instead of 7 dB in RRC-04 Report. It is propose to keep the RRC-04 figures.]

1.1 
.
3.2.2.7
Location probability for mobile reception

For mobile reception, a location probability of 99% should normally be used 
3.2.2.8
Polarization discrimination for mobile reception

Polarization discrimination is not taken into account in planning for mobile reception.

3.3
T‑DAB and DVB‑T receiver noise figure 
It is assumed that the noise figure of the receiver is 7 dB.

[Editorial Note: The ITU Recommendation uses a noise figure of the receiver of 7 dB and 5 dB for mobile receiver and hand held portable receptions. The same comments as for the mobile antenna gain made above apply here]
3.4 Planning criteria

For modification of the Plan in Bands III, IV and V, the following planning criteria are used:

-
minimum median field strengths.

- 
interference field strengths

calculated with the criteria :

-
C/N values;

· protection ratios;

· location correction factors and the percentage of time

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

3.4.1 C/N values for planning

These C/N values are based on theoretical considerations. For DVB‑T the C/N values for the non-hierarchical mode should be taken from Table 3.-7 below. 

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

For hierarchical modes, the C/N values can be found in Annex 3.2. 
It is understood that an implementation margin of 3 dB is to be added to the figures in table 3.7 and in tables A.3.2.1 and A.3.2.2 in annex 3.2
.

Table 3‑7

Required C/N for non‑hierarchical transmission to achieve a BER = 2 ( 10–4 
after Viterbi decoding and net bit rate values (Mbit/s)

	
	Required C/N for BER = 2 ( 10–4 
after Viterbi decoding
(quasi error-free after 
Reed‑Solomon decoding)(1)
	Net bit rate (Mbit/s)
For different guard intervals (GI)

	System variant(2)
	Modulation
	Code rate
	Gaussian channel
	Ricean channel
	Rayleigh channel
	GI = 1/4
	GI = 1/8
	GI = 1/16
	GI = 1/32

	8 MHz variants

	A1
	QPSK
	1/2
	3.1
	3.6
	5.4
	4.98
	5.53
	5.85
	6.03

	A2
	QPSK
	2/3
	4.9
	5.7
	8.4
	6.64
	7.37
	7.81
	8.04

	A3
	QPSK
	3/4
	5.9
	6.8
	10.7
	7.46
	8.29
	8.78
	9.05

	A5
	QPSK
	5/6
	6.9
	8.0
	13.1
	8.29
	9.22
	9.76
	10.05

	A7
	QPSK
	7/8
	7.7
	8.7
	16.3
	8.71
	9.68
	10.25
	10.56

	B1
	16‑QAM (M1(1))
	1/2
	8.8
	9.6
	11.2
	9.95
	11.06
	11.71
	12.06

	B2
	16‑QAM
	2/3
	11.1
	11.6
	14.2
	13.27
	14.75
	15.61
	16.09

	B3
	16‑QAM
	3/4
	12.5
	13.0
	16.7
	14.93
	16.59
	17.56
	18.10

	B5
	16‑QAM
	5/6
	13.5
	14.4
	19.3
	16.59
	18.43
	19.52
	20.11

	B7
	16‑QAM
	7/8
	13.9
	15.0
	22.8
	17.42
	19.35
	20.49
	21.11

	C1
	64‑QAM (M2(1))
	1/2
	14.4
	14.7
	16.0
	14.93
	16.59
	17.56
	18.10

	C2
	64‑QAM (M3(1))
	2/3
	16.5
	17.1
	19.3
	19.91
	22.12
	23.42
	24.13

	C3
	64‑QAM
	3/4
	18.0
	18.6
	21.7
	22.39
	24.88
	26.35
	27.14

	C5
	64‑QAM
	5/6
	19.3
	20.0
	25.3
	24.88
	27.65
	29.27
	30.16

	C7
	64‑QAM
	7/8
	20.1
	21.0
	27.9
	26.13
	29.03
	30.74
	31.67

	7 MHz variants

	D1
	QPSK
	1/2
	3.1
	3.6
	5.4
	4.35
	4.84
	5.12
	5.28

	D2
	QPSK
	2/3
	4.9
	5.7
	8.4
	5.81
	6.45
	6.83
	7.04

	D3
	QPSK
	3/4
	5.9
	6.8
	10.7
	6.53
	7.26
	7.68
	7.92

	D5
	QPSK
	5/6
	6.9
	8.0
	13.1
	7.26
	8.06
	8.54
	8.80

	D7
	QPSK
	7/8
	7.7
	8.7
	16.3
	7.62
	8.47
	8.97
	9.24

	E1
	16‑QAM
	1/2
	8.8
	9.6
	11.2
	8.71
	9.68
	10.25
	10.56

	E2
	16‑QAM
	2/3
	11.1
	11.6
	14.2
	11.61
	12.90
	13.66
	14.08

	E3
	16‑QAM
	3/4
	12.5
	13.0
	16.7
	13.06
	14.52
	15.37
	15.83

	E5
	16‑QAM
	5/6
	13.5
	14.4
	19.3
	14.52
	16.13
	17.08
	17.59

	E7
	16‑QAM
	7/8
	13.9
	15.0
	22.8
	15.24
	16.93
	17.93
	18.47

	F1
	64‑QAM
	1/2
	14.4
	14.7
	16.0
	13.06
	14.51
	15.37
	15.83

	F2
	64‑QAM
	2/3
	16.5
	17.1
	19.3
	17.42
	19.35
	20.49
	21.11

	F3
	64‑QAM
	3/4
	18.0
	18.6
	21.7
	19.60
	21.77
	23.05
	23.75

	F5
	64‑QAM
	5/6
	19.3
	20.0
	25.3
	21.77
	24.19
	25.61
	26.39

	F7
	64‑QAM
	7/8
	20.1
	21.0
	27.9
	22.86
	25.40
	26.90
	27.71

	(1)
ITU‑R reference system variants (Recommendation ITU‑R BT.1368).

(2)
Identifiers of DVB‑T variant used for non‑hierarchical transmission.


For T‑DAB, a C/N value of 15 dB is implicitly given in Recommendation ITU‑R BS.1660 –Technical basis for planning of terrestrial digital sound broadcasting in the VHF band.

In the case of T‑DAB, only portable indoor and mobile reception modes are relevant for planning purposes, and consequently, only the Rayleigh channel should be used. As already observed, the C/N values given are based on theoretical considerations. 

3.4.2
Protection ratios

The protection ratio are summarized in Tables in Annex 3.3. 
These revised C/N values, for different DVB‑T system variants and the three Reference Planning Configurations (RPCs) for different reception conditions, are indicated in Tables in Annex 3.6. 

For DVB‑T (vis-à-vis DVB‑T, T‑DAB and analogue television, and conversely), the protection ratios given in Recommendation ITU‑R BT.1368 –5 Planning criteria for digital terrestrial television services in the VHF/UHF bands should be used including for DVB-T mobile reception, especially Annex 2 –Planning criteria for DVB-T digital television system in the VHF/UHF bands.. 

For T‑DAB vis-à-vis T‑DAB, a value of 15 dB should be used.

For wanted T‑DAB vis-à-vis DVB‑T or analogue television, the protection ratios given in Recommendation ITU‑R BS.1660 – 2 Technical basis for planning of terrestrial digital sound broadcasting in the VHF band, should be used. 

For wanted analogue television vis-à-vis T‑DAB, the protection ratios given in Recommendation ITU‑R BT.655 – 7 Radio-frequency protection ratios for AM vestigial sideband terrestrial television systems interfered with by unwanted analogue vision signals and their associated sound signals, should be used.
For wanted analogue television vis-à-vis analogue television, the protection ratio are given in Recommendation ITU-R BT.655-7 Radio-frequency protection ratios for AM vestigial sideband terrestrial television systems interfered with by unwanted analogue vision signals and their associated sound signals, should be used.
3.4.3
Location correction factors and percentage of time

Due to the sharp degradation of quality that occurs when the required C/I is not attained, calculations involving high percentages of time and locations are required for the wanted field (and low percentages for the interfering signals). Therefore, an extra correction to the value derived from  tables and curves in chapter 2 is required.

3.4.3.1
Signal variations at outdoor locations

Recommendation ITU‑R P.1546‑2 gives a standard deviation of 5.5 dB for wideband signals. This value is used for determining the field-strength variation at outdoor locations, as represented by the “location correction factor”.

This location correction factor for macro-scale variations is therefore (table 3-9):

Table 3‑8
	Coverage target
(location probability)
(%)
	Location correction factor 
(VHF and UHF)
(dB)

	99
	13

	95
	9

	70
	3


For mobile reception it may be necessary to plan for a location probability of 99%. There is no need to take into account building penetration losses, but the specification of the channel model is more stringent than for portable reception.

3.4.3.2
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. These variations are likely to be uncorrelated. The standard deviation of the indoor field strength distribution can therefore be calculated by taking the square root of the sum of the squares of the individual standard deviations. At VHF, where the signal standard deviations are 5.5 dB and 3 dB respectively, the combined value is 6.3 dB. At UHF, where the signal standard deviations are both 5.5 dB, the combined value is 7.8 dB.

The location correction factor for macro-scale variations at indoor locations is given in Table 3-9
Table 3‑9
	Coverage target
(location probability)
(%)
	Location correction factor
(VHF)
(dB)
	Location correction factor
(UHF)
(dB)

	95
	10
	13

	70
	3
	4


The overall field-strength prediction process must take account of the location variation. 
3.4.4 
Considerations regarding the minimum signal levels for digital broadcasting systems
This section presents general considerations regarding the minimum signal levels for planning digital broadcasting networks. Nevertheless Annex 3.6 presents reference planning configurations used by administrations to reduce the number of variants taken into consideration when establishing the Plan and which could be used when modifying the Plan.

When trying to build new digital terrestrial networks, the main questions are the evaluation of the service area and of the population served. These evaluations are made by estimating the level of the useful signals and the level of the interfering signals.

The minimum signal levels needed to overcome noise, usually expressed as the minimum receiver input power or the corresponding minimum equivalent receiver input voltage, do not take any propagation effects into account. However, it is necessary to take account of these effects when considering television or sound reception in a real environment. 

Due to the very rapid transition from near perfect reception to no reception at all, it is necessary that the minimum required signal level be achieved at a high percentage of locations. For fixed or portable reception of digital television, these percentages have been set at 70% for “acceptable” and 95% for “good” reception. The latter value applies also if portable indoor digital sound reception is considered. The value of 99% has to be used for mobile reception of digital broadcasting signals. Minimum median signal levels may be derived, taking account of propagation factors, in order to ensure that the minimum values are achieved at the specified percentage of locations. 

The minimum field strength and minimum median equivalent field strength values are calculated using the formulas given in Annex 3.4. Values for different RPCs are given in tables A.3.3.2, A.3.3.4, A.3.3.14 in Annex 3.3.

Reference parameters for field strength representation

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 of time, as follows:

(
Receiving antenna height: 10 m above ground level

(
Location probability: 50%

(
Percentage of time: 50%.

The field strengths corresponding to these conditions are termed the “minimum median field strengths”.

3.4.5
Considerations regarding the minimum signal levels for analogue broadcasting systems 

For analogue TV the minimum field strength to be protected against interference are given in ITU-R BT.417-5 .
The Recommendation ITU-R BT.417-5 gives reference parameters for field strength representation.
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(µV/m)).

3.6
Spectrum mask

The spectrum mask is inherent to digital broadcasting systems and must be taken into account for efficient frequency planning.

In order to avoid excessive out-of-band emissions and to allow implementations adjacent to broadcasting channels or to other services, a technical description of spectrum masks is given below.

3.6.1
Spectrum mask for digital sound broadcasting (T‑DAB)

Recommendation ITU-R BS.1114-5 – Systems for terrestrial digital sound broadcasting to vehicular, portable and fixed receivers in the frequency range 30-3 000 MHz, gives the spectrum mask for T‑DAB.

3.6.2
Spectrum mask for digital television (DVB‑T)

3.6.2.1
Symmetrical spectrum mask for DVB‑T in 8 MHz and 7 MHz channels

For digital television transmitters using the channels adjacent to other services (low power or receive only), the spectrum mask may not give enough attenuation on the side of the digital television channel falling in the frequency band where the other service operates (see Chapter 4 – Compatibility with other primary services).

In such cases, special spectrum masks have to be defined, based on the characteristics of the other service and the distance between the digital television transmitter and the service area (or receiving installation) of the other service. It must be borne in mind, however, that spectrum mask filters showing a higher attenuation close to the digital television channel will be very expensive and imply a higher insertion loss.

Two symmetrical spectrum masks are shown in Fig. 3-1 and the associated Table 3-11. The mask having a shoulder attenuation of 40 dB is intended for non-critical cases, and the mask with a shoulder attenuation of 50 dB is intended for sensitive cases.

The mask for non-critical cases should also be used for measurements of protection ratios for analogue television interfered with by DVB‑T.

The shape of the masks has been established on the following basis:

–
the natural spectrum of a 7.6 MHz OFDM signal (for 8 MHz channels) and a 6.7 MHz OFDM signal (for 7 MHz channels);

–
the amplitude response of an IF SAW‑filter;

–
the power amplifier of the transmitter produces intermodulation outside the channel at a level limited by the amount of intermodulation acceptable inside the channel;

–
the mask for sensitive cases also includes the amplitude response of a six-cavity band pass filter at the output of the transmitter.

Figure 3-1
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Table 3-10
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


3.6.2.2
Asymmetrical spectrum mask for DVB‑T in 8 MHz and 7 MHz channels

In the starting phase of terrestrial digital television, channels will have to be found mainly between those already in use for analogue television. In some cases, it will be necessary to use channels adjacent to existing analogue television channels. To avoid interference into the analogue television services, it is considered important to limit the out-of-channel emissions from digital television transmitters as much as possible. This leads to a need for defined spectrum masks for digital television transmitters.

Examples of asymmetrical DVB‑T masks for 8 and 7 MHz systems appropriate for ensuring compatibility between broadcasting services are given in Annex 3.5. They allow for a digital transmitter to use an adjacent channel of an analogue TV transmitter with the assumption that they are co-sited and radiating the same power.

3.7
Transmitting antenna types and radiation patterns
For the stations located along or close to country borders or sea borders, directional antennas should preferably be used to reduce interference outside service areas. 

Beam-tilt, applied to antennas with an effective height of more than 100 m, is an efficient tool to target the radiated power of high-power stations to the inner part of the coverage area and, at the same time, reduces the interference potential at large distances and to the aeronautical service.

Recommendation ITU‑R BS.1195 Transmitting antenna characteristics at VHF and UHF, might be used as a source of comprehensive information on the characteristics of VHF and UHF transmitting antenna systems for frequency planning. The transmitting antenna radiation patterns are normalized to 0 dB.

Annex 3.1

Channel numbering, channel boundaries and Analogue channel characteristics

 Table A.3.1-1
UHF Channels 
	Channel
	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



	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


	Channel
	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)

	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.3.1-2

T‑DAB frequency blocks in Band III

	T‑DAB block number

	Centre frequency
(MHz)
	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 are the channels for System B/PAL, which are 7 MHz wide. They have no other significance.


 





Annex 3.2
DVB-T 

C/N values for hierarchical transmissions

Table A.3.2-1

Required C/N for hierarchical transmission to achieve a BER = 2 ( 10–4 
after Viterbi decoding and net bit rate (Mbit/s)

	
	
	
	Required C/N for 
BER = 2 ( 10–4 after Viterbi
(quasi error-free after Reed-Solomon)
	Net bit rate (Mbit/s)
For different guard intervals (GI)

	Modulation
	Code
rate
	((1)
	Gaussian channel
	Ricean channel (F1)
	Rayleigh channel (P1)
	GI = 1/4
	GI = 1/8
	GI = 1/16
	GI = 1/32

	8 MHz variants

	QPSK
in
non-uniform
16-QAM
	1/2
	
	4.8
	5.4
	6.9
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	7.1
	7.7
	9.8
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	8.4
	9.0
	11.8
	7.46
	8.29
	8.78
	9.05

	
	
	2
	
	+

	
	1/2
	
	13.0
	13.3
	14.9
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	15.1
	15.3
	17.9
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	16.3
	16.9
	20.0
	7.46
	8.29
	8.78
	9.05

	
	5/6
	
	16.9
	17.8
	22.4
	8.29
	9.22
	9.76
	10.05

	
	7/8
	
	17.9
	18.7
	24.1
	8.71
	9.68
	10.25
	10.56

	QPSK
in
non-uniform
16-QAM
	1/2
	
	3.8
	4.4
	6.0
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	5.9
	6.6
	8.6
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	7.1
	7.9
	10.7
	7.46
	8.29
	8.78
	9.05

	
	
	4
	
	+

	
	1/2
	
	17.3
	17.8
	19.6
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	19.1
	19.6
	22.3
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	20.1
	20.8
	24.2
	7.46
	8.29
	8.78
	9.05

	
	5/6
	
	21.1
	22.0
	26.0
	8.29
	9.22
	9.76
	10.05

	
	7/8
	
	21.9
	22.8
	28.5
	8.71
	9.68
	10.25
	10.56

	7 MHz variants

	QPSK
in
non-uniform
16-QAM
	1/2
	
	4.8
	5.4
	6.9
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	7.1
	7.7
	9.8
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	8.4
	9.0
	11.8
	6.53
	7.26
	7.68
	7.92

	
	
	2
	
	+

	
	1/2
	
	13.0
	13.3
	14.9
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	15.1
	15.3
	17.9
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	16.3
	16.9
	20.0
	6.53
	7.26
	7.68
	7.92

	
	5/6
	
	16.9
	17.8
	22.4
	7.26
	8.06
	8.54
	8.80

	
	7/8
	
	17.9
	18.7
	24.1
	7.62
	8.47
	8.97
	9.24

	QPSK
in
non-uniform
16-QAM
	1/2
	
	3.8
	4.4
	6.0
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	5.9
	6.6
	8.6
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	7.1
	7.9
	10.7
	6.53
	7.26
	7.68
	7.92

	
	
	4
	
	+

	
	1/2
	
	17.3
	17.8
	19.6
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	19.1
	19.6
	22.3
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	20.1
	20.8
	24.2
	6.53
	7.26
	7.68
	7.92

	
	5/6
	
	21.1
	22.0
	26.0
	7.26
	8.06
	8.54
	8.80

	
	7/8
	
	21.9
	22.8
	28.5
	7.62
	8.47
	8.97
	9.24

	(1)
(: Value corresponding to constellation diagrams used in hierarchical transmission.


Table A.3.2-2

Required C/N for hierarchical transmission to achieve a BER = 2 ( 10–4 after Viterbi decoding. Results for QPSK in non-uniform 64-QAM with ( = 4 is not included due to the poor performance of the 64-QAM signal

	
	
	
	Required C/N for 
BER = 2 ( 10–4 after Viterbi
(quasi error-free after Reed-Solomon)
	Net bit rate (Mbit/s)
For different guard intervals (GI)

	 Modulation
	Code
rate
	((1)
	Gaussian channel
	Ricean channel (F1)
	Rayleigh channel (P1)
	GI = 1/4
	GI = 1/8
	GI = 1/16
	GI = 1/32

	8 MHz variants

	QPSK
in
uniform
64-QAM
	1/2
	
	8.9
	9.5
	11.4
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	12.1
	12.7
	14.8
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	13.7
	14.3
	17.5
	7.46
	8.29
	8.78
	9.05

	
	
	1
	
	

	
	1/2
	
	14.6
	14.9
	16.4
	9.95
	11.06
	11.71
	12.06

	
	2/3
	
	16.9
	17.6
	19.4
	13.27
	14.75
	15.61
	16.09

	
	3/4
	
	18.6
	19.1
	22.2
	14.93
	16.59
	17.56
	18.10

	
	5/6
	
	20.1
	20.8
	25.8
	16.59
	18.43
	19.52
	20.11

	
	7/8
	
	21.1
	22.2
	27.6
	17.42
	19.35
	20.49
	21.11

	QPSK
in
non-uniform
64-QAM
	1/2
	
	6.5
	7.1
	8.7
	4.98
	5.53
	5.85
	6.03

	
	2/3
	
	9.0
	9.9
	11.7
	6.64
	7.37
	7.81
	8.04

	
	3/4
	
	10.8
	11.5
	14.5
	7.46
	8.29
	8.78
	9.05

	
	
	2
	
	

	
	1/2
	
	16.3
	16.7
	18.2
	9.95
	11.06
	11.71
	12.06

	
	2/3
	
	18.9
	19.5
	21.7
	13.27
	14.75
	15.61
	16.09

	
	3/4
	
	21.0
	21.6
	24.5
	14.93
	16.59
	17.56
	18.10

	
	5/6
	
	21.9
	22.7
	27.3
	16.59
	18.43
	19.52
	20.11

	
	7/8
	
	22.9
	23.8
	29.6
	17.42
	19.35
	20.49
	21.11

	7 MHz variants

	QPSK
in
uniform
64-QAM
	1/2
	
	8.9
	9.5
	11.4
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	12.1
	12.7
	14.8
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	13.7
	14.3
	17.5
	6.53
	7.26
	7.68
	7.92

	
	
	1
	
	+

	
	1/2
	
	14.6
	14.9
	16.4
	8.71
	9.68
	10.25
	10.56

	
	2/3
	
	16.9
	17.6
	19.4
	11.61
	12.90
	13.66
	14.08

	
	3/4
	
	18.6
	19.1
	22.2
	13.06
	14.52
	15.37
	15.83

	
	5/6
	
	20.1
	20.8
	25.8
	14.52
	16.13
	17.08
	17.59

	
	7/8
	
	21.1
	22.2
	27.6
	15.24
	16.93
	17.93
	18.47

	QPSK
in
non-uniform
64-QAM
	1/2
	
	6.5
	7.1
	8.7
	4.35
	4.84
	5.12
	5.28

	
	2/3
	
	9.0
	9.9
	11.7
	5.81
	6.45
	6.83
	7.04

	
	3/4
	
	10.8
	11.5
	14.5
	6.53
	7.26
	7.68
	7.92

	
	
	2
	
	

	
	1/2
	
	16.3
	16.7
	18.2
	8.71
	9.68
	10.25
	10.56

	
	2/3
	
	18.9
	19.5
	21.7
	11.61
	12.90
	13.66
	14.08

	
	3/4
	
	21.0
	21.6
	24.5
	13.06
	14.52
	15.37
	15.83

	
	5/6
	
	21.9
	22.7
	27.3
	14.52
	16.13
	17.08
	17.59

	
	7/8
	
	22.9
	23.8
	29.6
	15.24
	16.93
	17.93
	18.47

	(1)
(: Value corresponding to constellation diagrams used in hierarchical transmission.


Annex 3.3
Protection ratios, C/N values of different DVB-T system variants for different reception conditions and field strengths
These protection ratio are those in ITU Recommendation BT.1368-5. The following tables give the different values of C/N,  field strengths and protection ratio.
	2 C/N values (dB)
	

	C/N values of different DVB‑T system variants for different reception conditions
	Table34.1

	C/N values for RPCs for different reception conditions
	Table A.3.3.2

	
	

	Field-strength values (dBuV/m)
	

	Field-strength values of different DVB‑T system variants for different reception conditions
	Table A.3.3.3

	Field-strength values for RPCs for different reception conditions
	Table A.3.3.5

	
	

	Protection ratios (dB)
	Tables A.3.3.6 to A.3.3.18

	Wanted
	Unwanted
	

	DVB‑T 
	co-channel DVB‑T 
	

	DVB‑T 
	Adjacent Channel DVB‑T
	

	DVB‑T
	Co-channel analogue TV
	

	DVB‑T
	Lower channel analogue TV
	

	DVB‑T
	Upper channel analogue TV
	

	DVB‑T (8 MHz)
	Overlapped 7 MHz analogue TV
	

	DVB‑T (7 MHz)
	Overlapped 7 MHz analogue TV
	

	DVB‑T (8 MHz)
	Overlapped 8 MHz analogue TV
	

	DVB‑T (7 MHz)
	Overlapped 8 MHz analogue TV
	

	DVB‑T
	Co-channel T‑DAB
	

	


[Already in next page]


TABLE A.3.3.1
In the first column of the following Tables.

· TT means DVB‑T to DVB‑T
· AT means Analogue Television to DVB‑T
· RT means T‑DAB to DVB‑T.
 
	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 outdoor reception (FO), portable outdoor reception (PO), portable indoor reception (PI) and mobile reception (MO)

#       mod  CodeRate  C/N    Gauss   Rice           Rayleigh

# used for                              FO      PO      PI      MO 

TT     QPSK    1/2     3.1     4.9     5.9     8.1     8.1     11.1

TT     QPSK    2/3     4.9     6.8     7.9     10.2    10.2    13.2

TT     QPSK    3/4     5.9     7.9     9.1     11.5    11.5    14.5

TT     QPSK    5/6     6.9     9.0     10.3    12.8    12.8    15.8

TT     QPSK    7/8     7.7     9.9     11.3    13.9    13.9    16.9

#

TT     16QAM   1/2     8.8     10.6    11.6    13.8    13.8    16.8

TT     16QAM   2/3     11.1    13.0    14.1    16.4    16.4    19.4

TT     16QAM   3/4     12.5    14.5    15.7    18.1    18.1    21.1

TT     16QAM   5/6     13.5    15.6    16.9    19.4    19.4    22.4

TT     16QAM   7/8     13.9    16.1    17.5    20.1    20.1    23.1

#

TT     64QAM   1/2     14.4    16.2    17.2    19.4    19.4    22.4

TT     64QAM   2/3     16.5    18.4    19.5    21.8    21.8    24.8

TT     64QAM   3/4     18.0    20.0    21.2    23.6    23.6    26.6

TT     64QAM   5/6     19.3    21.4    22.7    25.2    25.2    28.2

TT     64QAM   7/8     20.1    22.3    23.7    26.3    26.3    29.3


TABLE A.3.3.2

C/N values for the RPCs  used in the development of the Plan
	RPC
	System variant
	C/N

	RPC1
	64QAM ¾
	21 dB

	RPC2
	16QAM 3/4 + 1
	19 dB

	RPC3
	16QAM 2/3 + 1
	17 dB


TABLE A.3.3.3

	Field-strength values (dBμV/m) of different DVB‑T system variants for the case of fixed outdoor reception (FO), portable outdoor reception (PO), portable indoor reception (PI) and mobile reception (MO) for two reference frequencies 200 MHz and 500 MHz

#                              frequency multiplier
#                                  20.0    30.0    30.0    30.0

#                              reception types
#                                    FO      PO      PI      MO

#

#TT    QPSK 1/2           200.0   34.90   56.10   66.10   59.10

#TT    QPSK 2/3           200.0   36.90   58.20   68.20   61.20

#TT    QPSK 3/4           200.0   38.10   59.50   69.50   62.50

#TT    QPSK 5/6           200.0   39.30   60.80   70.80   63.80

#TT    QPSK 7/8           200.0   40.30   61.90   71.90   64.90

#

#TT    16QAM1/2           200.0   40.60   61.80   71.80   64.80

#TT    16QAM2/3           200.0   43.10   64.40   74.40   67.40

#TT    16QAM3/4           200.0   44.70   66.10   76.10   69.10

#TT    16QAM5/6           200.0   45.90   67.40   77.40   70.40

#TT    16QAM7/8           200.0   46.50   68.10   78.10   71.10

#

#TT    64QAM1/2           200.0   46.20   67.40   77.40   70.40

#TT    64QAM2/3           200.0   48.50   69.80   79.80   72.80

#TT    64QAM3/4           200.0   50.20   71.60   81.60   74.60

#TT    64QAM5/6           200.0   51.70   73.20   83.20   76.20

#TT    64QAM7/8           200.0   52.70   74.30   84.30   77.30

#

#TT    RPC1               200.0   50.00   

#TT    RPC2               200.0           67.00   

#TT    RPC3               200.0                   76.00

#

#TT    QPSK 1/2           500.0   38.90   64.10   76.10   67.10

#TT    QPSK 2/3           500.0   40.90   66.20   78.20   69.20

#TT    QPSK 3/4           500.0   42.10   67.50   79.50   70.50

#TT    QPSK 5/6           500.0   43.30   68.80   80.80   71.80

#TT    QPSK 7/8           500.0   44.30   69.90   81.90   72.90

#

#TT    16QAM1/2           500.0   44.60   69.80   81.80   72.80

#TT    16QAM2/3           500.0   47.10   72.40   84.40   75.40

#TT    16QAM3/4           500.0   48.70   74.10   86.10   77.10

#TT    16QAM5/6           500.0   49.90   75.40   87.40   78.40

#TT    16QAM7/8           500.0   50.50   76.10   88.10   79.10

#

#TT    64QAM1/2           500.0   50.20   75.40   87.40   78.40

#TT    64QAM2/3           500.0   52.50   77.80   89.80   80.80

#TT    64QAM3/4           500.0   54.20   79.60   91.60   82.60

#TT    64QAM5/6           500.0   55.70   81.20   93.20   84.20

#TT    64QAM7/8           500.0   56.70   82.30   94.30   85.30

#

#TT    RPC1               500.0   53.70

#TT    RPC2               500.0           74.60

#TT    RPC3               500.0                   84.60


TABLE A.3.3.4 

Field-strength values for DVB‑T RPCs  used in the development of the Plan
	RPC
	RPC 1
	RPC 2
	RPC 3

	Reference location probability
	95%
	95%
	95%

	Reference C/N (dB)
	21
	19
	17

	Reference (Emed)ref (dB(µV/m)) at 200 MHz
	50
	67
	76

	Reference (Emed)ref (dB(µV/m)) at 650 MHz
	56
	78
	88


TABLE A.3.3.5

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

#                      reception type

#                            FO      PO      PI      MO

#

#TT    QPSK 1/2            6.00    8.00    8.00   11.00

#TT    QPSK 2/3            8.00   11.00   11.00   14.00

#TT    QPSK 3/4            9.30   11.70   11.70   14.70

#TT    QPSK 5/6           10.50   13.00   13.00   16.00

#TT    QPSK 7/8           11.50   14.10   14.10   17.10

#

#TT    16QAM1/2           11.00   13.00   13.00   16.00

#TT    16QAM2/3           14.00   16.00   16.00   19.00

#TT    16QAM3/4           15.00   18.00   18.00   21.00

#TT    16QAM5/6           16.90   19.40   19.40   22.40

#TT    16QAM7/8           17.50   20.10   20.10   23.10

#

#TT    64QAM1/2           17.00   19.00   19.00   22.00

#TT    64QAM2/3           20.00   23.00   23.00   26.00

#TT    64QAM3/4           21.00   25.00   25.00   28.00

#TT    64QAM5/6           23.30   25.80   25.80   28.80

#TT    64QAM7/8           24.30   26.90   26.90   29.90




Protection ratios for overlapping case

For all overlapping cases of DVB‑T and DVB‑T, the protection ratio, PR, should be extrapolated from the respective co-channel ratio figure as follows:



PR = CCI + 10log(Bo/Bi)

where:


CCI : 
co-channel protection ratio as defined in Table A.3.3.5


BO  = (Bw + Bi)/2 – max(Δf , 0.5) (MHz), where Δf = abs(fW − fI), in MHz, with: 
fW:
frequency of the wanted signal
fI:
frequency of the interfering signal

BW :
bandwidth (MHz) of the wanted signal


BI:
bandwidth (MHz) of the interfering signal


FW :
frequency (MHz) of the wanted signal


FI:
frequency (MHz) of the interfering signal


PR 
(30 dB should be used when the above formula gives PR < (30 dB.

TABLE A.3.3.6 (ITU‑R BT.1368-5)

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


An adjacent channel situation shall be assumed if the formula, for the “spectral distance”


Δfc = Δf − (BW + BI)/2,

results in a value larger than 0 MHz and lower than 7 MHz

with


BW:
 bandwidth of the wanted signal


BI:
bandwidths of the interfering signal 


Δf:
absolute frequency difference between the assigned frequencies,
all in MHz.

TABLE A.3.3.7

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

#AT                                                          co-channel

#AT                                       Gauss      FO      PO      PI      MO

#

#AT    QPSK 1/2                           -12.0   -12.0   -12.0   -12.0    -9.0

#AT    QPSK 2/3                            -8.0    -8.0    -8.0    -8.0    -5.0

#AT    QPSK 3/4                            -4.0    -2.8    -0.4    -0.4     2.6

#AT    QPSK 5/6                             3.0     4.3     6.8     6.8     9.8

#AT    QPSK 7/8                             9.0    10.4    13.0    13.0    16.0

#

#AT    16QAM1/2                            -8.0    -8.0    -8.0    -8.0    -5.0

#AT    16QAM2/3                            -3.0     0.0     3.0     3.0     6.0

#AT    16QAM3/4                             0.0     2.5     5.0     5.0     8.0

#AT    16QAM5/6                             9.0    10.3    12.8    12.8    15.8

#AT    16QAM7/8                            16.0    17.4    20.0    20.0    23.0

#

#AT    64QAM1/2                            -3.0     0.0     3.0     3.0     6.0

#AT    64QAM2/3                             3.0     4.5     6.0     6.0     9.0

#AT    64QAM3/4                             9.0    12.0    15.0    15.0    18.0

#AT    64QAM5/6                            15.0    16.3    18.8    18.8    21.8

#AT    64QAM7/8                            20.0    21.4    24.0    24.0    27.0

#




TABLE A.3.3.8

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

#AT                                              lower adjacent channel

#AT                                       Gauss      FO      PO      PI      MO

#

#AT    QPSK 1/2                           -44.0   -44.0   -44.0   -44.0   -41.0

#AT    QPSK 2/3                           -44.0   -44.0   -44.0   -44.0   -41.0

#AT    QPSK 3/4                           -42.9   -42.9   -42.9   -42.9   -39.9

#AT    QPSK 5/6                           -41.8   -41.8   -41.8   -41.8   -38.8

#AT    QPSK 7/8                           -40.9   -40.9   -40.9   -40.9   -37.9

#

#AT    16QAM1/2                           -43.0   -43.0   -43.0   -43.0   -40.0

#AT    16QAM2/3                           -42.0   -42.0   -42.0   -42.0   -39.0

#AT    16QAM3/4                           -38.0   -38.0   -38.0   -38.0   -35.0

#AT    16QAM5/6                           -39.4   -39.4   -39.4   -39.4   -36.4

#AT    16QAM7/8                           -38.9   -38.9   -38.9   -38.9   -35.9

#

#AT    64QAM1/2                           -40.0   -40.0   -40.0   -40.0   -37.0

#AT    64QAM2/3                           -35.0   -35.0   -35.0   -35.0   -32.0

#AT    64QAM3/4                           -32.0   -32.0   -32.0   -32.0   -29.0

#AT    64QAM5/6                           -32.0   -32.0   -32.0   -32.0   -29.0

#AT    64QAM7/8                           -31.1   -31.1   -31.1   -31.1   -28.1




TABLE A.3.3.9

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

#AT                                              upper adjacent channel

#AT                                       Gauss      FO      PO      PI      MO

#

#AT    QPSK 1/2                           -48.9   -48.9   -48.9   -48.9   -45.9

#AT    QPSK 2/3                           -47.0   -47.0   -47.0   -47.0   -44.0

#AT    QPSK 3/4                           -45.9   -45.9   -45.9   -45.9   -42.9

#AT    QPSK 5/6                           -44.8   -44.8   -44.8   -44.8   -41.8

#AT    QPSK 7/8                           -43.9   -43.9   -43.9   -43.9   -40.9

#

#AT    16QAM1/2                           -45.4   -45.4   -45.4   -45.4   -42.4

#AT    16QAM2/3                           -43.0   -43.0   -43.0   -43.0   -40.0

#AT    16QAM3/4                           -41.5   -41.5   -41.5   -41.5   -38.5

#AT    16QAM5/6                           -40.4   -40.4   -40.4   -40.4   -37.4

#AT    16QAM7/8                           -39.9   -39.9   -39.9   -39.9   -36.9

#

#AT    64QAM1/2                           -40.2   -40.2   -40.2   -40.2   -37.2

#AT    64QAM2/3                           -38.0   -38.0   -38.0   -38.0   -35.0

#AT    64QAM3/4                           -36.4   -36.4   -36.4   -36.4   -33.4

#AT    64QAM5/6                           -35.0   -35.0   -35.0   -35.0   -32.0

#AT    64QAM7/8                           -34.1   -34.1   -34.1   -34.1   -31.1

#


TABLE A.3.3.10



	#AT    64QAM1/2                    4.75   -31.2   -30.2   -28.0   -28.0   -25.0

#AT    64QAM1/2                    5.25   -38.2   -37.2   -35.0   -35.0   -32.0

#AT

#AT    64QAM2/3                   -9.75   -37.0   -35.9   -33.6   -33.6   -30.6

#AT    64QAM2/3                   -9.25   -14.0   -12.9   -10.6   -10.6    -7.6

#AT    64QAM2/3                   -8.75    -8.0    -6.9    -4.6    -4.6    -1.6

#AT    64QAM2/3                   -8.25    -4.0    -2.9    -0.6    -0.6     2.4

#AT    64QAM2/3                   -6.75    -2.0    -0.9     1.4     1.4     4.4

#AT    64QAM2/3                   -3.95     1.0     2.1     4.4     4.4     7.4

#AT    64QAM2/3                   -3.75     3.0     4.1     6.4     6.4     9.4

#AT    64QAM2/3                   -2.75     3.0     4.1     6.4     6.4     9.4

#AT    64QAM2/3                   -1.75     3.0     4.1     6.4     6.4     9.4

#AT    64QAM2/3                   -0.75     3.0     4.1     6.4     6.4     9.4

#AT    64QAM2/3                    2.25     2.0     3.1     5.4     5.4     8.4

#AT    64QAM2/3                    3.25    -1.0     0.1     2.4     2.4     5.4

#AT    64QAM2/3                    4.75   -29.0   -27.9   -25.6   -25.6   -22.6

#AT    64QAM2/3                    5.25   -36.0   -34.9   -32.6   -32.6   -29.6

#AT

#AT    64QAM3/4                   -9.75   -35.4   -34.2   -31.8   -31.8   -28.8

#AT    64QAM3/4                   -9.25   -12.4   -11.2    -8.8    -8.8    -5.8

#AT    64QAM3/4                   -8.75    -6.4    -5.2    -2.8    -2.8     0.2

#AT    64QAM3/4                   -8.25    -2.4    -1.2     1.2     1.2     4.2

#AT    64QAM3/4                   -6.75    -0.4     0.8     3.2     3.2     6.2

#AT    64QAM3/4                   -3.95     2.6     3.8     6.2     6.2     9.2

#AT    64QAM3/4                   -3.75     4.6     5.8     8.2     8.2    11.2

#AT    64QAM3/4                   -2.75     4.6     5.8     8.2     8.2    11.2

#AT    64QAM3/4                   -1.75     4.6     5.8     8.2     8.2    11.2

#AT    64QAM3/4                   -0.75     4.6     5.8     8.2     8.2    11.2

#AT    64QAM3/4                    2.25     3.6     4.8     7.2     7.2    10.2

#AT    64QAM3/4                    3.25     0.6     1.8     4.2     4.2     7.2

#AT    64QAM3/4                    4.75   -27.4   -26.2   -23.8   -23.8   -20.8

#AT    64QAM3/4                    5.25   -34.4   -33.2   -30.8   -30.8   -27.8

#AT

#AT    64QAM5/6                   -9.75   -34.0   -32.7   -30.2   -30.2   -27.2

#AT    64QAM5/6                   -9.25   -11.0    -9.7    -7.2    -7.2    -4.2

#AT    64QAM5/6                   -8.75    -5.0    -3.7    -1.2    -1.2     1.8

#AT    64QAM5/6                   -8.25    -1.0     0.3     2.8     2.8     5.8

#AT    64QAM5/6                   -6.75     1.0     2.3     4.8     4.8     7.8

#AT    64QAM5/6                   -3.95     4.0     5.3     7.8     7.8    10.8

#AT    64QAM5/6                   -3.75     6.0     7.3     9.8     9.8    12.8

#AT    64QAM5/6                   -2.75     6.0     7.3     9.8     9.8    12.8

#AT    64QAM5/6                   -1.75     6.0     7.3     9.8     9.8    12.8

#AT    64QAM5/6                   -0.75     6.0     7.3     9.8     9.8    12.8

#AT    64QAM5/6                    2.25     5.0     6.3     8.8     8.8    11.8

#AT    64QAM5/6                    3.25     2.0     3.3     5.8     5.8     8.8

#AT    64QAM5/6                    4.75   -26.0   -24.7   -22.2   -22.2   -19.2

#AT    64QAM5/6                    5.25   -33.0   -31.7   -29.2   -29.2   -26.2

#AT

#AT    64QAM7/8                   -9.75   -33.1   -31.7   -29.1   -29.1   -26.1

#AT    64QAM7/8                   -9.25   -10.1    -8.7    -6.1    -6.1    -3.1

#AT    64QAM7/8                   -8.75    -4.1    -2.7    -0.1    -0.1     2.9

#AT    64QAM7/8                   -8.25    -0.1     1.3     3.9     3.9     6.9

#AT    64QAM7/8                   -6.75     1.9     3.3     5.9     5.9     8.9

#AT    64QAM7/8                   -3.95     4.9     6.3     8.9     8.9    11.9

#AT    64QAM7/8                   -3.75     6.9     8.3    10.9    10.9    13.9

#AT    64QAM7/8                   -2.75     6.9     8.3    10.9    10.9    13.9

#AT    64QAM7/8                   -1.75     6.9     8.3    10.9    10.9    13.9

#AT    64QAM7/8                   -0.75     6.9     8.3    10.9    10.9    13.9

#AT    64QAM7/8                    2.25     5.9     7.3     9.9     9.9    12.9

#AT    64QAM7/8                    3.25     2.9     4.3     6.9     6.9     9.9

#AT    64QAM7/8                    4.75   -25.1   -23.7   -21.1   -21.1   -18.1

#AT    64QAM7/8                    5.25   -32.1   -30.7   -28.1   -28.1   -25.1


TABLE A.3.3.11



	#AT    64QAM1/2                    4.25   -38.2   -37.2   -35.0   -35.0   -32.0

#AT    64QAM1/2                    4.75   -40.2   -39.2   -37.0   -37.0   -34.0

#AT

#AT    64QAM2/3                   -9.25   -35.0   -33.9   -31.6   -31.6   -28.6

#AT    64QAM2/3                   -8.75   -12.0   -10.9    -8.6    -8.6    -5.6

#AT    64QAM2/3                   -8.25   -11.0    -9.9    -7.6    -7.6    -4.6

#AT    64QAM2/3                   -7.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                   -6.25    -3.0    -1.9     0.4     0.4     3.4

#AT    64QAM2/3                   -3.45    -1.0     0.1     2.4     2.4     5.4

#AT    64QAM2/3                   -3.25     4.0     5.1     7.4     7.4    10.4

#AT    64QAM2/3                   -2.25     1.0     2.1     4.4     4.4     7.4

#AT    64QAM2/3                   -1.25     0.0     1.1     3.4     3.4     6.4

#AT    64QAM2/3                    0.00     2.0     3.1     5.4     5.4     8.4

#AT    64QAM2/3                    1.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    2.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    4.25   -36.0   -34.9   -32.6   -32.6   -29.6

#AT    64QAM2/3                    4.75   -38.0   -36.9   -34.6   -34.6   -31.6

#AT

#AT    64QAM3/4                   -9.25   -33.4   -32.2   -29.8   -29.8   -26.8

#AT    64QAM3/4                   -8.75   -10.4    -9.2    -6.8    -6.8    -3.8

#AT    64QAM3/4                   -8.25    -9.4    -8.2    -5.8    -5.8    -2.8

#AT    64QAM3/4                   -7.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                   -6.25    -1.4    -0.2     2.2     2.2     5.2

#AT    64QAM3/4                   -3.45     0.6     1.8     4.2     4.2     7.2

#AT    64QAM3/4                   -3.25     5.6     6.8     9.2     9.2    12.2

#AT    64QAM3/4                   -2.25     2.6     3.8     6.2     6.2     9.2

#AT    64QAM3/4                   -1.25     1.6     2.8     5.2     5.2     8.2

#AT    64QAM3/4                    0.00     3.6     4.8     7.2     7.2    10.2

#AT    64QAM3/4                    1.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    2.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    4.25   -34.4   -33.2   -30.8   -30.8   -27.8

#AT    64QAM3/4                    4.75   -36.4   -35.2   -32.8   -32.8   -29.8

#AT

#AT    64QAM5/6                   -9.25   -32.0   -30.7   -28.2   -28.2   -25.2

#AT    64QAM5/6                   -8.75    -9.0    -7.7    -5.2    -5.2    -2.2

#AT    64QAM5/6                   -8.25    -8.0    -6.7    -4.2    -4.2    -1.2

#AT    64QAM5/6                   -7.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                   -6.25     0.0     1.3     3.8     3.8     6.8

#AT    64QAM5/6                   -3.45     2.0     3.3     5.8     5.8     8.8

#AT    64QAM5/6                   -3.25     7.0     8.3    10.8    10.8    13.8

#AT    64QAM5/6                   -2.25     4.0     5.3     7.8     7.8    10.8

#AT    64QAM5/6                   -1.25     3.0     4.3     6.8     6.8     9.8

#AT    64QAM5/6                    0.00     5.0     6.3     8.8     8.8    11.8

#AT    64QAM5/6                    1.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    2.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    4.25   -33.0   -31.7   -29.2   -29.2   -26.2

#AT    64QAM5/6                    4.75   -35.0   -33.7   -31.2   -31.2   -28.2

#AT

#AT    64QAM7/8                   -9.25   -31.1   -29.7   -27.1   -27.1   -24.1

#AT    64QAM7/8                   -8.75    -8.1    -6.7    -4.1    -4.1    -1.1

#AT    64QAM7/8                   -8.25    -7.1    -5.7    -3.1    -3.1    -0.1

#AT    64QAM7/8                   -7.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                   -6.25     0.9     2.3     4.9     4.9     7.9

#AT    64QAM7/8                   -3.45     2.9     4.3     6.9     6.9     9.9

#AT    64QAM7/8                   -3.25     7.9     9.3    11.9    11.9    14.9

#AT    64QAM7/8                   -2.25     4.9     6.3     8.9     8.9    11.9

#AT    64QAM7/8                   -1.25     3.9     5.3     7.9     7.9    10.9

#AT    64QAM7/8                    0.00     5.9     7.3     9.9     9.9    12.9

#AT    64QAM7/8                    1.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    2.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    4.25   -32.1   -30.7   -28.1   -28.1   -25.1

#AT    64QAM7/8                    4.75   -34.1   -32.7   -30.1   -30.1   -27.1




TABLE A.3.3.12



	#AT    64QAM1/2                    4.25   -38.2   -37.2   -35.0   -35.0   -32.0

#AT    64QAM1/2                    4.75   -40.2   -39.2   -37.0   -37.0   -34.0

#AT

#AT    64QAM2/3                  -10.25   -35.0   -33.9   -31.6   -31.6   -28.6

#AT    64QAM2/3                   -9.75   -12.0   -10.9    -8.6    -8.6    -5.6

#AT    64QAM2/3                   -9.25   -11.0    -9.9    -7.6    -7.6    -4.6

#AT    64QAM2/3                   -8.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                   -7.25    -3.0    -1.9     0.4     0.4     3.4

#AT    64QAM2/3                   -3.45    -1.0     0.1     2.4     2.4     5.4

#AT    64QAM2/3                   -3.25     4.0     5.1     7.4     7.4    10.4

#AT    64QAM2/3                   -2.25     1.0     2.1     4.4     4.4     7.4

#AT    64QAM2/3                   -1.25     0.0     1.1     3.4     3.4     6.4

#AT    64QAM2/3                    0.00     2.0     3.1     5.4     5.4     8.4

#AT    64QAM2/3                    1.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    2.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    4.25   -36.0   -34.9   -32.6   -32.6   -29.6

#AT    64QAM2/3                    4.75   -38.0   -36.9   -34.6   -34.6   -31.6

#AT

#AT    64QAM3/4                  -10.25   -33.4   -32.2   -29.8   -29.8   -26.8

#AT    64QAM3/4                   -9.75   -10.4    -9.2    -6.8    -6.8    -3.8

#AT    64QAM3/4                   -9.25    -9.4    -8.2    -5.8    -5.8    -2.8

#AT    64QAM3/4                   -8.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                   -7.25    -1.4    -0.2     2.2     2.2     5.2

#AT    64QAM3/4                   -3.45     0.6     1.8     4.2     4.2     7.2

#AT    64QAM3/4                   -3.25     5.6     6.8     9.2     9.2    12.2

#AT    64QAM3/4                   -2.25     2.6     3.8     6.2     6.2     9.2

#AT    64QAM3/4                   -1.25     1.6     2.8     5.2     5.2     8.2

#AT    64QAM3/4                    0.00     3.6     4.8     7.2     7.2    10.2

#AT    64QAM3/4                    1.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    2.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    4.25   -34.4   -33.2   -30.8   -30.8   -27.8

#AT    64QAM3/4                    4.75   -36.4   -35.2   -32.8   -32.8   -29.8

#AT

#AT    64QAM5/6                  -10.25   -32.0   -30.7   -28.2   -28.2   -25.2

#AT    64QAM5/6                   -9.75    -9.0    -7.7    -5.2    -5.2    -2.2

#AT    64QAM5/6                   -9.25    -8.0    -6.7    -4.2    -4.2    -1.2

#AT    64QAM5/6                   -8.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                   -7.25     0.0     1.3     3.8     3.8     6.8

#AT    64QAM5/6                   -3.45     2.0     3.3     5.8     5.8     8.8

#AT    64QAM5/6                   -3.25     7.0     8.3    10.8    10.8    13.8

#AT    64QAM5/6                   -2.25     4.0     5.3     7.8     7.8    10.8

#AT    64QAM5/6                   -1.25     3.0     4.3     6.8     6.8     9.8

#AT    64QAM5/6                    0.00     5.0     6.3     8.8     8.8    11.8

#AT    64QAM5/6                    1.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    2.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    4.25   -33.0   -31.7   -29.2   -29.2   -26.2

#AT    64QAM5/6                    4.75   -35.0   -33.7   -31.2   -31.2   -28.2

#AT

#AT    64QAM7/8                  -10.25   -31.1   -29.7   -27.1   -27.1   -24.1

#AT    64QAM7/8                   -9.75    -8.1    -6.7    -4.1    -4.1    -1.1

#AT    64QAM7/8                   -9.25    -7.1    -5.7    -3.1    -3.1    -0.1

#AT    64QAM7/8                   -8.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                   -7.25     0.9     2.3     4.9     4.9     7.9

#AT    64QAM7/8                   -3.45     2.9     4.3     6.9     6.9     9.9

#AT    64QAM7/8                   -3.25     7.9     9.3    11.9    11.9    14.9

#AT    64QAM7/8                   -2.25     4.9     6.3     8.9     8.9    11.9

#AT    64QAM7/8                   -1.25     3.9     5.3     7.9     7.9    10.9

#AT    64QAM7/8                    0.00     5.9     7.3     9.9     9.9    12.9

#AT    64QAM7/8                    1.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    2.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    4.25   -32.1   -30.7   -28.1   -28.1   -25.1

#AT    64QAM7/8                    4.75   -34.1   -32.7   -30.1   -30.1   -27.1




TABLE A.3.3.13



	#AT    64QAM1/2                    4.25   -38.2   -37.2   -35.0   -35.0   -32.0

#AT    64QAM1/2                    4.75   -40.2   -39.2   -37.0   -37.0   -34.0

#AT

#AT    64QAM2/3                  -10.25   -35.0   -33.9   -31.6   -31.6   -28.6

#AT    64QAM2/3                   -9.75   -12.0   -10.9    -8.6    -8.6    -5.6

#AT    64QAM2/3                   -9.25   -11.0    -9.9    -7.6    -7.6    -4.6

#AT    64QAM2/3                   -8.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                   -7.25    -3.0    -1.9     0.4     0.4     3.4

#AT    64QAM2/3                   -3.45    -1.0     0.1     2.4     2.4     5.4

#AT    64QAM2/3                   -3.25     4.0     5.1     7.4     7.4    10.4

#AT    64QAM2/3                   -2.25     1.0     2.1     4.4     4.4     7.4

#AT    64QAM2/3                   -1.25     0.0     1.1     3.4     3.4     6.4

#AT    64QAM2/3                    0.00     2.0     3.1     5.4     5.4     8.4

#AT    64QAM2/3                    1.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    2.75    -5.0    -3.9    -1.6    -1.6     1.4

#AT    64QAM2/3                    4.25   -36.0   -34.9   -32.6   -32.6   -29.6

#AT    64QAM2/3                    4.75   -38.0   -36.9   -34.6   -34.6   -31.6

#AT

#AT    64QAM3/4                  -10.25   -33.4   -32.2   -29.8   -29.8   -26.8

#AT    64QAM3/4                   -9.75   -10.4    -9.2    -6.8    -6.8    -3.8

#AT    64QAM3/4                   -9.25    -9.4    -8.2    -5.8    -5.8    -2.8

#AT    64QAM3/4                   -8.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                   -7.25    -1.4    -0.2     2.2     2.2     5.2

#AT    64QAM3/4                   -3.45     0.6     1.8     4.2     4.2     7.2

#AT    64QAM3/4                   -3.25     5.6     6.8     9.2     9.2    12.2

#AT    64QAM3/4                   -2.25     2.6     3.8     6.2     6.2     9.2

#AT    64QAM3/4                   -1.25     1.6     2.8     5.2     5.2     8.2

#AT    64QAM3/4                    0.00     3.6     4.8     7.2     7.2    10.2

#AT    64QAM3/4                    1.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    2.75    -3.4    -2.2     0.2     0.2     3.2

#AT    64QAM3/4                    4.25   -34.4   -33.2   -30.8   -30.8   -27.8

#AT    64QAM3/4                    4.75   -36.4   -35.2   -32.8   -32.8   -29.8

#AT

#AT    64QAM5/6                  -10.25   -32.0   -30.7   -28.2   -28.2   -25.2

#AT    64QAM5/6                   -9.75    -9.0    -7.7    -5.2    -5.2    -2.2

#AT    64QAM5/6                   -9.25    -8.0    -6.7    -4.2    -4.2    -1.2

#AT    64QAM5/6                   -8.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                   -7.25     0.0     1.3     3.8     3.8     6.8

#AT    64QAM5/6                   -3.45     2.0     3.3     5.8     5.8     8.8

#AT    64QAM5/6                   -3.25     7.0     8.3    10.8    10.8    13.8

#AT    64QAM5/6                   -2.25     4.0     5.3     7.8     7.8    10.8

#AT    64QAM5/6                   -1.25     3.0     4.3     6.8     6.8     9.8

#AT    64QAM5/6                    0.00     5.0     6.3     8.8     8.8    11.8

#AT    64QAM5/6                    1.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    2.75    -2.0    -0.7     1.8     1.8     4.8

#AT    64QAM5/6                    4.25   -33.0   -31.7   -29.2   -29.2   -26.2

#AT    64QAM5/6                    4.75   -35.0   -33.7   -31.2   -31.2   -28.2

#AT

#AT    64QAM7/8                  -10.25   -31.1   -29.7   -27.1   -27.1   -24.1

#AT    64QAM7/8                   -9.75    -8.1    -6.7    -4.1    -4.1    -1.1

#AT    64QAM7/8                   -9.25    -7.1    -5.7    -3.1    -3.1    -0.1

#AT    64QAM7/8                   -8.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                   -7.25     0.9     2.3     4.9     4.9     7.9

#AT    64QAM7/8                   -3.45     2.9     4.3     6.9     6.9     9.9

#AT    64QAM7/8                   -3.25     7.9     9.3    11.9    11.9    14.9

#AT    64QAM7/8                   -2.25     4.9     6.3     8.9     8.9    11.9

#AT    64QAM7/8                   -1.25     3.9     5.3     7.9     7.9    10.9

#AT    64QAM7/8                    0.00     5.9     7.3     9.9     9.9    12.9

#AT    64QAM7/8                    1.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    2.75    -1.1     0.3     2.9     2.9     5.9

#AT    64QAM7/8                    4.25   -32.1   -30.7   -28.1   -28.1   -25.1

#AT    64QAM7/8                    4.75   -34.1   -32.7   -30.1   -30.1   -27.1




TABLE A.3.3.14

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

#      case of DVB‑T interfered with by T‑DAB

#

#                      reception type

#                            FO      PO      PI      MO

#

#RT    QPSK 1/2           11.00   13.20   13.20   16.20

#RT    QPSK 2/3           13.10   15.40   15.40   18.40

#RT    QPSK 3/4           15.20   17.60   17.60   20.60

#RT    QPSK 5/6           15.50   18.00   18.00   21.00

#RT    QPSK 7/8           16.50   19.10   19.10   22.10

#

#RT    16QAM1/2           16.00   18.20   18.20   21.20

#RT    16QAM2/3           19.10   21.40   21.40   24.40

#RT    16QAM3/4           21.20   23.60   23.60   26.60

#RT    16QAM5/6           21.90   24.40   24.40   27.40

#RT    16QAM7/8           22.50   25.10   25.10   28.10

#

#RT    64QAM1/2           21.00   23.20   23.20   26.20

#RT    64QAM2/3           25.10   27.40   27.40   30.40

#RT    64QAM3/4           27.20   29.60   29.60   32.60

#RT    64QAM5/6           28.30   30.80   30.80   33.80

#RT    64QAM7/8           32.40   35.00   35.00   38.00

#

#RT    RPC1               27.20
#

#RT    RPC2                       23.60

#

#RT    RPC3                               21.40

#

#



T-DAB interfered with by digital terrestrial television broadcasting
2.1 TABLE A.3.3.15
	Protection ratios for a T-DAB system interfered with by a DVB-T 8 MHz system

	64-MAQ code rate 2/3 

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

	PR (dB) mobile and portable receiving environment
	–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.3.3.16

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

	64-QAM code rate 2/3

	(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 receiving environment
	–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.



Protection ratios for analogue television signals interfered with by DVB‑T for the co-channel case

The co-channel protection ratio value of all analogue terrestrial television should be the same for all unwanted analogue television system. The protection ratio value differs by 1 dB for an unwanted is 8 MHz DVB‑T signal and 7 MHz DVB‑T signal. 

TABLE A.3.3.17
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


–
Wanted analogue television systems include:

–
B/PAL, B1/PAL, D/PAL, D1/PAL, K1/PAL, I/PAL, B/SECAM, D/SECAM, D1/SECAM, K1/SECAM, L/SECAM in 7 MHz VHF;

· G/PAL, H/PAL, I/PAL, K/PAL, K1/PAL, G/SECAM, K/SECAM, K1/SECAM, L/SECAM in 8 MHz UHF.
Protection ratios for T‑DAB interfered with by analogue television signals

Tables containing protections for T‑DAB interfered with by analogue terrestrial television broadcasting are provided in Section 3.4 of Annex 1 to Recommendation ITU‑R BS.1660-2: T‑DAB interfered with by analogue terrestrial television broadcasting. 
The protection ratios tables are provided for interference from seven analogue terrestrial television systems. A service identifier, T1 to T7, shows which table should be used for a specific the terrestrial television systems. Table A.3-15 below shows which table should be used for interference from analogue terrestrial television systems not included in Recommendation ITU‑R BS.1660-2. For completeness the reference to protection ratios for interference from analogue terrestrial television systems covered by the Recommendation is also included in the Table.

TABLE A.3.3.18
Protection ratios table in Recommendation ITU‑R BS.1660-1 to be used for 
a T‑DAB signal interfered with by analogue television signals 

	Analogue terrestrial television systems
	Table in Recommendation ITU‑R BS.1660 providing PR

Service identifier
	Proposal for which Table in Recommendation ITU‑R BS.1660 is to be used in case when no information is in the Recommendation

Service identifier

	B/PAL
	T1
	

	B/PAL
(FM + Nicam)
	T7
	

	*
	
	*

	D/PAL
	T6
	

	*
	
	*

	K1/PAL
	
	TD

	I/PAL
	T1
	

	*
	
	*

	B/SECAM
	T5
	

	D/SECAM
	T3
	

	*
	
	

	K1/SECAM
	
	TD

	L/SECAM
	T4
	

	L/SECAM (VSB 0.75 MHz)
	
	TD

	K/SECAM
	T3
	

	G/PAL
	
	TB

	NOTE − TD = To be developed, or an alternative table of a system to be used.
Note - * Systems used in CEPT countries


Annex 3.4
Calculation of minimum field strength and minimum 
median equivalent field strength

The minimum field strength and minimum median equivalent field strength values 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 roof top level fixed reception


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


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

Cl
= 
µ*t

t
= 
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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 (B = 7.61 106 (Hz))


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 pfd at receiving place (dBW/m2)


Lf  :
feeder loss (dB)


Emin :
equivalent minimum field strength at receiving place (dB(V/m)


Emed :
minimum median equivalent field strength, planning value (dB(V/m)


Pmmn :
allowance for man-made noise (dB)


Lh :
height loss (reception point at 1.5 m agl) (dB)


Lb :
building  entry loss (dB)


Cl :
location correction factor (dB)


t :
Total standard deviation (dB)

m :
standard deviation macro-scale (m = 5.5 dB (dB))


b :
standard deviation building entry loss (dB)


µ :
is the distribution factor being 0.52 for 70%, 1.28 for 90%, 1.64 for 95% and 2.33 for 99%.
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Annex 3.5
Asymmetrical spectrum mask for DVB-T in 8 MHz and 7 MHz channels

Examples of asymmetrical DVB-T masks for 8 and 7 MHz systems appropriate for ensuring compatibility between broadcasting services are given below in Figs. A.3.5‑1 and A.3.5‑2 and the associated Tables A.3.5‑1 and A.3.5‑2 (numbering to be checked). They allow for a digital transmitter to use an adjacent channel of an analogue TV transmitter with the assumption that they are co-sited and radiating the same power. If the radiated powers are not identical, proportional correction could be applied.

[Editorial Note: renumbering the figures]
Figure A.3.5.1

.
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FIGURE A.3.6-1

Asymmetrical spectrum masks for a digital terrestrial television transmitter operating in a

channel adjacent to a co-sited analogue television transmitter, 8 MHz

System G/PAL/NICAM

System I/PAL/NICAM

System L/SECAM/NICAM

System G/PAL/A2

System K/SECAM and K/PAL


Table A.3.5-1

Asymmetrical spectrum masks for a digital terrestrial television transmitter operating in a channel adjacent to a co-sited analogue television transmitter, 8 MHz

	Breakpoints

	
	G/PAL/NICAM
	G/PAL/A2
	I/PAL/NICAM
	K/SECAM, K/PAL
	L/SECAM/NICAM

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

	1
	–12
	–100
	–12
	–100
	–12
	–100
	–12
	–100
	–12
	–100

	4
	–5.75
	–74.2
	–5.75
	–74.2
	–5.75
	–70.9
	–4.75
	–73.6
	–4.75
	–60.9

	5
	–5.185
	–60.9
	–5.185
	Not available
	–4.685
	–59.9
	–4.185
	–59.9
	–4.185
	–79.9

	6
	Not available
	Not available
	–4.94
	–69.9
	Not available
	Not available
	Not available
	Not available
	Not available
	Not available

	7
	–4.65
	–56.9
	Not available
	Not available
	–3.925
	–56.9
	Not available
	Not available
	Not available
	Not available

	8
	–3.8
	–32.8
	–3.8
	–32.8
	–3.8
	–32.8
	–3.8
	–32.8
	–3.8
	–32.8

	9
	+3.8
	–32.8
	+3.8
	–32.8
	+3.8
	–32.8
	+3.8
	–32.8
	+3.8
	–32.8

	10
	+4.25
	–64.9
	+4.25
	–64.9
	+4.25
	–66.9
	+4.25
	–66.1
	+4.25
	–59.9

	11
	+5.25
	–76.9
	+5.25
	–76.9
	+5.25
	–76.2
	+5.25
	–78.7
	+5.25
	–69.9

	12
	+6.25
	–76.9
	+6.25
	–76.9
	+6.25
	–76.9
	+6.25
	–78.7
	+6.25
	–72.4

	14
	+12
	–100
	+12
	–100
	+12
	–100
	+12
	–100
	+12
	–100


Figure A.3.5.2
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FIGURE A.3.6-2

Asymmetrical spectrum masks for a digital terrestrial television transmitter operating in a

channel adjacent to a co-sited analogue System B television transmitter, 7 MHz

B/PAL/NICAM

B/PAL/A2


Table A.3.5-2

Asymmetrical spectrum masks for a digital terrestrial television transmitter 
operating in a channel adjacent to a co-sited analogue System B 
television transmitter, 7 MHz

	Breakpoints

	
	B/PAL/NICAM
	B/PAL/A2

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

	1
	–10.5
	–100
	–10.5
	–100

	2
	–9.25
	–76.9
	–9.25
	–76.9

	3
	–8.25
	–76.9
	–8.25
	–76.9

	4
	–4.25
	–74.2
	–4.25
	–74.2

	5
	–3.685
	–60.9
	–3.685
	Not available

	6
	Not available
	Not available
	–3.44
	–69.9

	7
	–3.15(1)
	–56.9
	Not available
	Not available

	8
	–3.35
	–32.8
	–3.4
	–32.8

	9
	+3.35
	–32.8
	+3.4
	–32.8

	10
	+3.75
	–64.9
	+3.75
	–64.9

	11
	+4.75
	–76.9
	+4.75
	–76.9

	12
	+5.75
	–76.9
	+5.75
	–76.9

	13
	+9.75
	–76.9
	+9.75
	–76.9

	14
	+10.5
	–100
	+10.5
	–100

	(1)
The NICAM signal overlaps with the DVB-T signal if relative offset is less than 200 kHz.


Annex 3.6

Reference planning Configurations

A.3.6.1
General
T‑DAB and DVB‑T offer the freedom to implement a large variety of broadcast service options. For DVB‑T in particular, several thousand planning configurations could be thought of by combining the various possible modulation schemes, code rates, fast Fourier transform (FFT) modes, guard intervals, reception modes, coverage quality classes, network approaches, etc. Thus, a planning configuration describes the sum of all 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 3.6‑1.

Table 3.6-1

Aspects of DVB‑T planning configurations

	Aspect
	Element

	Reception mode
	Fixed roof-level
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 (200 MHz)
Band IV (500 MHz)
Band V (800 MHz)


However, a large number of these theoretically possible combinations make little or no sense, from an economic, a technical or a frequency-management point of view. 

Moreover, seen from the point of view of compatibility analysis, which is the major issue in producing a frequency plan, a large number of the realistic and meaningful planning configurations can be treated as equivalent, since they differ little or not at all in terms of compatibility aspects.

For frequency planning purposes, a reduction to a very small number of so-called reference planning configurations (RPCs) is possible, which then are abstract in the sense that they no longer correspond to specific real planning configurations. Thus, a reference planning configuration represents a T‑DAB or a DVB‑T implementation with the parameters of a typical planning configuration.

A.3.6.2
Reference planning configurations for DVB‑T
For DVB‑T, a grouping of planning configurations can be found which are governed by the reception mode aspect and the frequency band aspect:

–
fixed reception;

–
portable outdoor reception, mobile reception and lower coverage quality portable indoor reception;

–
higher coverage quality portable indoor reception.

For reference frequencies:

–
200 MHz (VHF);

–
650 MHz (UHF).

The grouping assumes that, for fixed reception, less rugged DVB‑T variants with a high data capacity are used. This is possible since the transmission channel is less difficult in this case than for portable or mobile reception. In the latter case, more rugged DVB‑T variants are assumed, this being necessary in order to overcome the adverse effects of the portable or mobile transmission channel. However, this higher ruggedness has to be paid for with less data capacity. 

In this way, for DVB‑T, a reduction of the large number of possible planning configurations to three RPCs for each of the two reference frequencies is achieved, which facilitates the establishment of the frequency plan and the definition of coordination procedures. 

The reference planning configurations are summarized in Table 3.6‑2. 

Table 3.6-2

RPCs for DVB‑T

	RPC
	RPC 1
	RPC 2
	RPC 3

	Reference location probability
	95%
	95%
	95%

	Reference C/N (dB)
	21
	19
	17

	Reference (Emed)ref (dB(µV/m)) at 200 MHz
	50
	67
	76

	Reference (Emed)ref (dB(µV/m)) at 650 MHz
	56
	78
	88

	(Emed)ref: minimum median equivalent field strength

RPC 1: RPC for fixed roof-level reception

RPC 2: RPC for portable outdoor reception or lower coverage quality portable indoor reception or mobile reception 

RPC 3: RPC for higher coverage quality for portable indoor reception.


For other frequencies, interpolation of the previous proposed reference field-strength values should follow the following rules: 
–
for fixed reception, Corr = 20 log (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 log (f/fr) where f is the actual frequency and fr the reference frequency of the relevant band quoted above.

The reference parameters of the RPC that are given in Table 3.6‑2 (location probability, C/N, minimum median field strength) are not associated with a particular DVB‑T system variant or a real DVB‑T network implementation; rather, they stand for a large number of different real implementations. For instance, a DVB‑T service for mobile reception might use as real implementation parameters a location probability of 99% and a rugged DVB‑T variant with a C/N of 14 dB. Nevertheless, this service will be represented by RPC 2 with a reference location probability of 95% and a reference C/N of 19 dB without restricting the possibilities for the implementation of the “real” service for mobile DVB‑T reception. 

Typically, a data capacity of about 20‑27 Mbit/s is associated with RPC 1, about 18‑24 Mbit/s with RPC 2, and about 13‑16 Mbit/s with RPC 3. However, it is to be emphasized that there is a trade-off between coverage and data capacity. An increase of the coverage area can be achieved within an RPC when a more rugged DVB‑T variant is chosen which is accompanied by a reduction of the data capacity, and vice versa.

For a compatibility analysis, protection ratios for the concerned services are needed. Since the RPCs represent artificial configurations, there do not exist measurements for the appropriate protection ratios. Instead, the following values may be used:

–
for DVB‑T against DVB‑T analysis, the respective value of the reference C/N in Table 3.3 as the protection ratio;

–
in other cases:

–
for RPC 1, protection ratio values for DVB‑T variant 64‑QAM 3/4, to be found in Recommendation ITU‑R BT.1368;

–
for RPC 2, protection ratio values for DVB‑T variant 16‑QAM 3/4, to be found in Recommendation ITU‑R BT.1368;

–
for RPC 3, protection ratio values for DVB‑T variant 16‑QAM 2/3, to be found in Recommendation ITU‑R BT.1368.

3.6.3
Reference planning configurations for T‑DAB

For T‑DAB, the situation is simpler, since there is not a large variety of possible planning configurations. Frequency planning will be performed for mobile or portable indoor reception and an average code rate R = 0.5 (see Recommendation ITU‑R BS.1114). 

Two RPCs are available for T‑DAB in Band III:

Table 3.6-3

RPCs for T‑DAB

	Reference planning configuration
	RPC 4
	RPC 5

	Location probability
	99%
	95%

	Reference C/N (dB)
	15
	15

	Reference (Emed)ref (dB(µV/m)) at 200 MHz
	60
	66

	(Emed)ref: minimum median equivalent field strength

RPC 4: RPC for mobile reception

RPC 5: RPC for portable indoor reception 


The relevant protection ratios for compatibility calculations are given in Annexe A.3.4

Annex 3.7

Reference networks

A.3.7.1
Reference networks for DVB‑T

A.3.7.1.1
General considerations

Four reference networks have been designed in order to cover the different implementation requirements for DVB‑T networks.

For the determination of the power budget of the reference networks, antenna heights and powers are adjusted in such a way that the desired coverage probability is achieved at each location of the service area.
The approach of adjusting the power budget of the network described above uses a noise-limited basis, which is known to be not very frequency efficient. To overcome this drawback, the powers of the transmitters in the reference networks have to be increased by a value of 3 dB. This additional power is indicated in the relevant tables by the symbol Δ to ensure that there is no confusion regarding the various elements which enter into the power budget.

For the effective antenna heights of the transmitter in the reference networks, 150 m has been used as a reasonable average value. It is clear that in real network implementations, effective antenna heights may differ considerably from this average value. However, it should be kept in mind that there is a trade-off between effective antenna heights and transmitter powers.
An open network structure has been chosen for the reference networks, since it is assumed that real network implementations will normally resemble this network type. The service area is defined as a hexagon about 15% larger than the hexagon formed by the peripheral transmitters. However, in order to allow for network implementations with very low interference potentials, a reference network with a semi-closed network structure is also introduced, see reference network 4.

In some cases, the interference potentials of reference networks Significantly overestimate the interference potentials of real network implementations, for example, where the standard geometry of a reference network does remarkably differ from the particular shape of the real service area. In these cases; administrations may adopt an appropriate method, agreed on bilateral basis, to better model the interference potential of the reference network. 
A.3.7.1.2
Reference network 1 (large service area SFN)

The network consists of seven transmitters situated at the centre and at the vertices of a hexagonal lattice. An open network type has been chosen, i.e. the transmitters have non-directional antenna patterns and the service area is assumed to exceed the transmitter hexagon by about 15%. The geometry of the network is given in Fig. A.3.7‑1.
This reference network (RN 1) is applied to different cases: fixed (RPC 1), outdoor/mobile (RPC 2) and indoor (RPC 3) reception, for both Band III and Band IV/V.

RN 1 is intended for large service area SFN coverage. It is assumed that main transmitter sites with a reasonable effective antenna height are used as a backbone for this type of network. For portable and mobile reception, the size of the real service areas for this type of SFN coverage will be restricted to 150 to 200 km in diameter because of self-interference degradation, unless very rugged DVB‑T system variants are used or the concept of dense networks is employed. 

FIGURE A.3.7-1

RN 1 (large service area SFN)
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For the guard interval length, the maximum value 1/4 Tu of the 8k FFT mode is assumed. The distance between transmitters in an SFN should not significantly exceed the distance equivalent to the guard interval duration. In this case, the guard interval duration is 224 µs, which corresponds to a distance of 67 km. The distance between transmitters for RPC 1 is taken as 70 km. For the RPC 2 and 3, 70 km is too large a distance from a power budget point of view. Therefore, smaller values for the distance between transmitters have been selected, 50 km for RPC 2 and 40 km for RPC 3. 

Table A.3.7‑1 gives the parameters and the power budgets of RN 1.

Table A.3.7-1

Parameters of RN 1 (large service area SFN)

	RPC and reception type
	RPC 1
Fixed antenna
	RPC 2
Portable outdoor and mobile
	RPC 3
Portable indoor

	Type of network
	Open
	Open
	Open

	Geometry of service area
	Hexagon
	Hexagon
	Hexagon

	Number of transmitters 
	7
	7
	7

	Geometry of transmitter lattice 
	Hexagon
	Hexagon
	Hexagon

	Distance between transmitters d (km)
	70
	50
	40

	Service area diameter D (km)
	161
	115
	92

	Tx antenna height (m)
	150
	150
	150

	Tx antenna pattern
	Non-directional
	Non-directional
	Non-directional

	e.r.p. (dBW)
	Band III
	31.1 + Δ
	33.2 + Δ
	37.0 + Δ

	
	Band IV/V
	39.8 + Δ
	46.7 + Δ
	49.4 + Δ

	The power margin Δ is 3 dB.

The e.r.p. is given for 200 MHz in Band III and 650 MHz in Bands IV/V; for other frequencies (f in MHz) the scaling factor to be used is: 20 log(f/200 or 650) for RPC1 and 30 log(f/200 or 650) for RPC2 and RPC3.







A.3.7.1.3
Reference network 2 (small service area SFNs, dense SFNs)

The network consists of three transmitters situated at the vertices of an equilateral triangle. An open network type has been chosen, i.e. the transmitters have non-directional antenna patterns. The service area is assumed to be hexagonal, as indicated in Fig. A.3.7‑2.

This reference network (RN 2) is applied to different cases: fixed (RPC 1), outdoor/mobile (RPC 2) and indoor (RPC 3) reception, for both Band III and Band IV/V.

RN 2 is intended for small service area SFN coverage. Transmitter sites with reasonable effective antenna heights are assumed to be available for this type of network and self-interference restrictions are expected to be small. Typical service area diameters may be from 30 to 50 km.

It is also possible to cover large service areas with this kind of dense SFN. However, a very large number of transmitters is then necessary. It therefore seems reasonable to choose RN 1 for large service areas, even if a dense network structure is envisaged.

FIGURE A.3.7-2
RN 2 (small service area SFN)
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In RN 2 the inter-transmitter distance is 25 km in the case of RPCs 2 and 3. It is therefore possible to use a value of 1/8 Tu (8k FFT) for the guard interval, which would increase the available data capacity as compared to RN 1. The same guard interval value might also be feasible for RPC 1, with its greater distance between transmitters of 40 km, since fixed roof-level reception is less sensitive to self-interference because of the directional properties of the receiving antenna.

Table A.3.7‑2 gives the parameters and the power budgets of the RN 2.

TABLE A.3.7-2

Parameters of RN 2 (small service area SFN)

	Reference planning configuration and 
reception type
	RPC 1
Fixed antenna
	RPC 2
Portable outdoor and mobile
	RPC 3
Portable indoor

	Type of network
	Open
	Open
	Open

	Geometry of service area
	Hexagon
	Hexagon
	Hexagon

	Number of transmitters 
	3
	3
	3

	Geometry of transmitter lattice 
	Triangle
	Triangle
	Triangle

	Distance between transmitters d (km)
	40
	25
	25

	Service area diameter D (km)
	53
	33
	33

	Tx antenna height (m)
	150
	150
	150

	Tx antenna pattern
	Non-directional
	Non-directional
	Non-directional

	e.r.p. (dBW)
	Band III
	21.1 + Δ
	23.6 + Δ
	31.1 + Δ

	
	Band IV/V
	28.8 + Δ
	36.0 + Δ
	43.3 + Δ

	The power margin Δ is 3 dB.

The e.r.p. is given for 200 MHz in Band III and 650 MHz in Bands IV/V; for other frequencies (f in MHz) the scaling factor to be used is: 20 log(f/200 or 650) for RPC1 and 30 log(f/200 or 650) for RPC2 and RPC3.







A.3.7.1.4
Reference network 3 (RN 3) (small service area SFNs for urban environment)

The geometry of the transmitter lattice of RN 3 and the service area is identical with that of RN 2; it is therefore not necessary to repeat the figures.

RN 3 is applied to different cases: fixed (RPC 1), outdoor/mobile (RPC 2) and indoor (RPC 3) reception, for both Band III and Band IV/V.

RN 3 is intended for small service area SFN coverage in an urban environment. It is identical to RN 2, apart from the fact that urban type height loss figures are used (see Table A.3.7‑3). This increases the required power of the SFN transmitters by about 5 dB.
TABLE A.3.7-3

Parameters of RN 3 (small service area SFN for urban environment)

	Reference planning configuration and 
reception type
	RPC 1
Fixed antenna
	RPC 2
Portable outdoor 
and mobile
	RPC 3
Portable indoor

	Type of network
	Open
	Open
	Open

	Geometry of service area
	Hexagon
	Hexagon
	hexagon

	Number of transmitters 
	3
	3
	3

	Geometry of transmitter lattice 
	Triangle
	Triangle
	Triangle

	Distance d (km)
	40
	25
	25

	Service area diameter D (km)
	53
	33
	33

	Tx antenna height (m)
	150
	150
	150

	Tx antenna pattern
	Non-directional
	Non-directional
	Non-directional

	e.r.p. (dBW)
	Band III
	21.1 + Δ
	29.5 + Δ
	37.1 + Δ

	
	Band IV/V
	28.8 + Δ
	41.9 + Δ
	49.2 + Δ

	The power margin Δ is 3 dB.

The e.r.p. is given for 200 MHz in Band III and 650 MHz in Bands IV/V; for other frequencies (f in MHz) the scaling factor to be used is: 20 log(f/200 or 650) for RPC1 and 30 log(f/200 or 650) for RPC2 and RPC3.


A.3.7.1.5
Reference network 4 (RN 4) (semi-closed small service area SFN)

This reference network is intended for cases in which increased implementation efforts regarding transmitter locations and antenna patterns are undertaken in order to reduce the outgoing interference of the network.

The geometry for RN 4 is identical to that for RN 2, except for the antenna patterns of the transmitters, which have a reduction of the outgoing field strength of 6 dB over 240° (i.e. it is a semi-closed RN). The service area of this RN is shown in Fig. A.3.7-3.

RN 4 is applied to different cases: fixed (RPC 1), outdoor/mobile (RPC 2) and indoor (RPC 3) reception, for both Band III and Band IV/V.
FIGURE A.3.7-3
RN 4 (semi-closed small service area SFN)
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The difference between RN 4 and RN 2 is the outgoing interference (interference potential). RN 4 has a lower interference potential compared to the other RNs. Because of this, the distance at which the same frequency can be re-used is smaller when two allotments are both planned with RN 4.

There is a trade-off between this lower interference potential and the increased implementation costs to achieve the directional antennas. This should be kept in mind when choosing this RN for planning. There is also a reduction in the diameters of the service areas compared to those for RN 2.

Table A.3.7‑4 gives the parameters and the power budgets of the reference networks RN 4.

TABLE A.3.7-4

Parameters of RN 4 (semi-closed small service area SFN)

	RPC
	RPC 1
	RPC 2
	RPC 3

	Type of network
and reception type
	Semi-closed
Fixed antenna
	Semi-closed
Portable outdoor and mobile
	Semi-closed
Portable indoor

	Geometry of service area
	Hexagon
	Hexagon
	Hexagon

	Number of transmitters
	3
	3
	3

	Geometry of transmitter lattice
	Triangle
	Triangle
	Triangle

	Distance between transmitters d (km)
	40
	25
	25

	Service area diameter D (km)
	46
	29
	29

	Tx antenna height (m)
	150
	150
	150

	Tx antenna pattern
	Directional
6 dB reduction over 240°
	Directional
6 dB reduction over 240°
	Directional
6 dB reduction over 240°

	e.r.p. (dBW)
	Band III
	19.0 + Δ
	21.0 + Δ
	29.5 + Δ

	
	Band IV/V
	26.4 + Δ
	34.2 + Δ
	41.8 + Δ

	The power margin Δ is 3 dB.

The e.r.p. is given for 200 MHz in Band III and 650 MHz in Bands IV/V; for other frequencies (f in MHz) the scaling factor to be used is: 20 log(f/200 or 650) for RPC1 and 30 log(f/200 or 650) for RPC2 and RPC3.







A.3.7.2
Reference networks for T‑DAB

 For T-DAB, two RPCs have been defined, RPC4 for the mobile reception case and RPC5 for the portable indoor reception case. Two corresponding reference networks have been designed which are identical apart from their power budget and which are directly connected to the two RPCs.
For RPC 4, the mobile reception case, the reference network consists of seven transmitters located at the centre and the vertices of a hexagon and is of the closed network type. The power of the central transmitter is reduced by 10 dB with respect to the peripheral transmitters, which have a power of 1 kW.

For RPC 5, the portable indoor reception case, the same reference network geometry is used as for RPC 4, and the transmitter powers are increased by 9 dB, corresponding to the higher minimum field strength needed for this reception mode.

Table A.3.7‑5 gives the parameters and the power budgets of the RNs for RPC 4 and RPC 5; Fig. A.3.7‑4 shows the geometry of the RNs.
TABLE A.3.7-5

Parameters of the RNs for RPC 4 and RPC 5

	RPC
	RPC 4
	RPC 5

	Reception type
	Mobile
	Portable indoor

	Type of network
	Closed
	closed

	Geometry of service area
	Hexagon
	Hexagon

	Number of transmitters
	7
	7

	Geometry of transmitter lattice
	Hexagon
	Hexagon

	Distance between transmitters d (km)
	60
	60

	Service area diameter D (km)
	120
	120

	Tx antenna height (m)
	150
	150

	Peripheral Tx 
antenna pattern
	Directional
12 dB reduction over 240°
	Directional
12 dB reduction over 240°

	Central Tx 
antenna pattern
	Non-directional
	Non-directional

	Peripheral Tx e.r.p. (dBW)
	30.0
	39.0

	Central Tx e.r.p. (dBW)
	20.0
	29.0


FIGURE A.3.7-4
Geometry of the RN
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FIGURE A.3.7-8

Geometry used in the calculation of interference potential



Figure 3.5-2
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