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1. Introduction

The digital broadcasting system developed by the Eureka 147 (DAB) consortium, is known as the
Eureka DAB system and is referred to throughout this document as “the DAB system”. It is actively
supported by the European Broadcasting Union (EBU) for digital sound broadcasting services in
Europe. The full system specification is available as a European Telecommunications Standard
ETS EN 300 401.

The DAB system is primarily designed to provide a rugged, high-quality, multi-service digital sound
broadcasting for reception by mobile, portable and fixed receivers. It is designed to operate at any
frequency up to 3 000 MHz for terrestrial, satellite, hybrid (satellite and terrestrial) and cable broad-

cast delivery.

The DAB system is also designed as a flexible, general-purpose digital broadcasting system which
can support a wide range of source and channel coding options in conformity with Recommenda-

tion ITU-R BO.789 and Recommendation ITU-R BS.774. The DAB system is furthermore covered
by Recommendation ITU-R BS.1114.

This document deals with the planning of Terrestrial DAB (T-DAB), and sets out the planning

methods and parameters that have to be applied in relation to its co-existence with other broad-
casting services.
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2. DAB system aspects

There are two aspects of the DAB system which combine to form this rugged, high-quality
transmission system; the mechanism by which the digital content is encoded and the method by
which these encoded data are transmitted.

The system uses advanced digital source encoding techniques to remove perceptually irrelevant
information from the source signals. Controlled redundancy is then applied to each of the digital
source signals in the form of error correcting code that can be used by the receiver. Several such
signals are combined into a single “multiplex”. Further robustness is obtained by employing time
interleaving.

The transmitted information is spread in the frequency domain using a multi-carrier modulation
scheme (COFDM, see § 2.1). COFDM lets the T-DAB system take advantage of multiple received
signals by means of a “guard interval” which allows for reception in a multipath environment and
the implementation of Single Frequency Networks (SFNs).

By employing these techniques, high quality mobile, portable and fixed reception can be obtained
even in conditions of severe multipath propagation. Furthermore, efficient spectrum utilisation is
achieved by the implementation of SFNs.

The following sections summarise those system characteristics that are important for planning.

2.1 Coded Orthogonal Frequency Division Multiplexing (COFDM)

The T-DAB system is designed to provide rugged digital sound broadcasting using bit rates
between 8 and 320 kbits /sec. Under severe multipath conditions such as in the mobile and
portable receiving environment, selective fading occurs; a wideband system is used to minimise
the problems caused by this fading. In the case of T-DAB, the required bandwidth is about 1.5
MHz, as can be seen from the spectrum diagram in Figure 2.1 below. The useful capacity of the T-
DAB channel is about 1.2 Mbits/sec based on protection level 3, as used for planning. This
capacity is utilised to carry a multiplex containing several services.
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Figure 2.1: Typical RF-spectrum of a DAB signal
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One way to provide rugged transmission is to use a multi-carrier system such as COFDM. The key
features which make COFDM work in a manner that is well suited to terrestrial channels include:

The use of time and frequency interleaving and error correction codes (the “C” of
COFDM);

Carrier orthogonality (the “O" of COFDM, see Figure 2.2 below) achieved by the
mathematical linking of carrier separation ?f and useful symbol duration T, hamely ?f2 1/ T;
The addition of a guard interval to reduce inter-symbol interference (I1SI).

Figure 2.2: Schematic presentation of carrier orthogonality in a COFDM signal

T-DAB uses QPSK' modulation of the individual carriers followed by differential demodulation at
the receiver. Modulation and demodulation are accomplished by IFFT* and FFT*, respectively.

Further details can be found in [1].

2.2 Transmission modes

The DAB system has four alternative modes which allow for the use of a wide range of transmitting
frequencies up to 3 GHz. These transmission modes have been designed to cope with Doppler
spread and delay spread, for mobile reception in presence of multipath (passive) echoes and
active echoes created by co-channel gap-fillers or transmitters in a single frequency network.

See Definitions in Section 8.



Table 2.1 contain some main characteristics for the four DAB transmission modes.

Mode | is most suitable for a terrestrial single-frequency-network (SFN) in the VHF range, because
it allows the largest distances between transmitters as it has the longest guard interval.

Mode Il is most suitable for local radio applications requiring one terrestrial transmitter and hybrid
satellite/terrestrial transmission up to 1.5 GHz. Mode Il can also be used for a small-to-medium
SFN at 1.5 GHz.

Mode Il is most appropriate for satellite and complementary terrestrial transmission at all
frequencies up to 3 GHz. Mode Il is also the preferred mode for cable transmission up to 3 GHz.

Mode IV, a new mode, bridging the gap between Modes | and Il, which is also optimized for
operation at 1.5 GHz has been added with key values in a binary relationship to the previously
developed modes. This mode provides for a longer constructive echo delay for easier SFN
implementation, while keeping the effect of the Doppler spread at high vehicle speed within

reasonable bounds.

Mode | Mode IV* Mode Il Mode Il
. . Terrestrial Terrestrial .

Typical use Terrestrial VHF Urban L-Band L-Band Satellite L-Band
Number of carriers n 1536 768 384 192
Approximate Carrier spacing Df 1 kHz 2 kHz 4 kHz 8 kHz
Useful symbol duration Tu 1 msec 500 nsec 250 nsec 125 nsec
Guard Interval D 246 nsec 123 nsec 62 nsec 31 rsec
Total symbol duration Ts=Tu+D 1246 nsec 623 nsec 312 nsec 156 nsec
Max. speed (mobile) VHF Vimax 260/390 km/h | 520/ 780 km/h n.a. n.a.
Max. speed (mobile) L-Band Vimax 40/ 60 km/h 80/120km/h | 160/240 km/h | 320/ 480 km/h

* Mode 4 is an extension of the original ETSI standard specification [2] to improve multipath
performance of L-Band SFNs in urban areas, hence the table does not follow a natural
sequence.

Table 2.1: Main characteristics for the four DAB transmission modes

For the maximum speed two values are given: The first figure applies to urban / suburban areas,
and the second applies to rural areas [3].

2.3 Protection levels

Convolutional encoding is applied to each of the data sources feeding the multiplex to ensure
reliable reception. The encoding process involves adding deliberate redundancy to the source
data bursts. In the ETSI standard specification for the DAB system [2], five protection levels are
available for audio (forward error correction (code rate) ranges from 1/3 to 3/4) and eight protection
levels are available for data services through using punctured convolutional coding.

In the case of an audio signal, greater protection is given to some source-encoded bits than others,
following a pre-selected pattern known as the unequal error protection (UEP) profile. The average
code rate, defined as the ratio of the number of source-encoded bits to the number of encoded bits
after convolutional encoding, may take a value from 1/3 (the highest protection level, giving the
lowest useful data capacity) to 3/4 (the lowest protection level which provides the highest data
capacity). Different average code rates can be applied to different audio sources, subject to the
protection level required and the bit rate of the source-encoded data. For example, the protection
level of audio services carried by cable networks may be lower than that of services transmitted in
radio-frequency channels.
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General data services are convolutionally encoded using one of a selection of uniform rates. Data
in the Fast Information Channel (FIC) are encoded at a constant 1/3 rate. Figure 2.3 gives a
simplified block diagram of the encoding process.

Because different segments of the data stream for each programme service have different
protection levels and therefore require different code rates, it is not possible to precisely specify the
overall code rate for each programme service or for the overall multiplex of programme services
and data. The code rate thus depends slightly on the data rate used for each programme service
(or data service).



Conceptual diagram of the transmission part of DAB
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Figure 2.3: Simplified block diagram of DAB encoder.



2.4 C/N values and approximate useful bit rates.

For a Gaussian channel a C/N value of 7.4 dB is required for all four transmission modes to
achieve a Bit Error Ratio (BER) of 1 x 10 after Viterbi. This C/N value for protection level 3 is used
in § 2.5 to derive the minimum receiver input signal level.

In order to provide an overview of C/N values for different protection levels in different transmission
channels the values shown in Table 2.2 have been established on the basis of corresponding
values used for planning of DVB-T (see Annex 1).

7
Protection Corresppnding CIN (dB) forsifgbci’f 1*10" after App_roximate
Level approximate Causs Rice Ravieiah Blt-R_ate
Code Rate ylelg (MBit/s)
Channel Channel Channel
1 0.34 5.9 7.1 12.1 0.78
2 0.43 6.7 8.0 12.6 0.99
3 0.50 7.4 8.8 13.3 1.15
4 0.60 8.4 10.0 14.9 1.38
5 0.75 10.2 12.0 18.6 1.73

Table 2.2 : Estimated Band Ill C/N ratios based on DVB-T data and a variable
implementation margin

It should, however, be stressed that the differences between the C/N values of the various
protection levels are not constant. They become larger when the transmission channel becomes
more difficult. For example, protection level 5 does not work for the mobile high-speed worst-case
reception situation mentioned above.

It can be seen from Table 2.2 that there is little advantage in choosing a lower protection level
(higher protection) than 3. However, the required C/N ratio increases considerably if a higher
protection level (lower protection) is chosen.

Although DAB was primarily designed to operate in a mobile environment (Rayleigh channel)
increasing use is being made of fixed antenna reception for which the Ricean channel is more
appropriate. Consequently the required C/N is lower in the case of fixed antenna reception than for
portable / mobile reception. (See § 8).

2.5 Minimum receiver input voltage

The minimum receiver input voltage is determined by the bandwidth of the receiver and its noise
figure. The bandwidth is taken to be equal to the bandwidth of the signal, that is 1.536 MHz.

In Table 2.3 below the minimum receiver input voltage is derived for two frequencies,
representative for Band Il and the 1.5 GHz range. These values are used in § 5 and 8 6 to derive
the minimum power flux densities and corresponding minimum median equivalent field strength
values for the two frequency bands.



Definitions:
: Receiver noise bandwidth [Hz]

/N : RF signal to noise ratio required by the system [dB]

: RF frequency [MHz]

: Receiver noise figure [dB]

: Receiver noise input power [dBW]

smin - Minimum receiver signal input power [dBW]

s min - Minimum equivalent receiver input voltage into Z [dBnV]
: Receiver input impedance (75W)

QR

=}

NcCcoOUoOT~—™

Constants:
k : Boltzmann's Constant = 1.38*10% Ws/K
To  : Absolute temperature =290 K

Formulas used:
P, =F+10Ilog (k*T;*B)
Ps min = P, + C/IN
US min — PS min t 120 + 10 |Og (Z)

Derivation of the minimum equivalent receiver input voltage
Frequency (Band Ill and 1.5 GHz range) f (MHz 200 1470
Equivalent noise band width B [Hz]| 1.536 * 10°| 1.536 * 10°
Receiver noise figure F [dB] 7 6
Corresponding receiver noise input power P, [dBW] -135.1 -136.1
RF signal/noise ratio (Gaussian channel) C/N [dB] 7.4 7.4
Min. receiver signal input power Psmin [dBW] -127.4 -128.4
Min. equivalent receiver input voltage, 75 ohm Us min [dBNV] 11 10

Table 2.3: Derivation of minimum equivalent receiver input voltage.

2.6 Multipath capability, guard interval and inter-symbol
interference

T-DAB is designed to cope with delayed signals in a multipath environment. From the viewpoint of
signal processing within the receiver, a multipath signal is indistinguishable from another suitably
delayed transmission carrying exactly the same information. The ability of the DAB system to
accommodate delayed signals is largely achieved by the incorporation of a Guard Interval of
duration D ps within the time domain. Provided that the longest multipath delay time does not
significantly exceed the guard interval, then all the signal components add constructively (see
Figure 2.4).

The Guard Interval is part of the transmitted signal. It is defined as being the first part of a Symbol
and does not contain information different from the Symbol which it is a part of. On the transmitter
side the Guard Interval includes the time needed by the individual QPSK modulated carriers to
stabilise on the phase which corresponds to the new Symbol transmitted.

On the receiver side the Guard Interval is used to prevent (or reduce) inter-symbol interference
(ISI) when more than one signal is received.



Relative amplitude

Signal Echo 1 Echo 2 Echo 3
Time
Figure 2.4a: Relative time and amplitude of signals used in Figure 2.4b
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Figure 2.4b: Constructive contribution of signals in a multipath or SFN environment

Figure 2.4 shows the situation where a main signal and three echoes are received. In this example
the signal has a lower level than the first echo. The duration of an OFDM symbol Ts , the useful
symbol length Ty as well as the guard interval ? are shown in the Figure.

As delay times increase above the guard interval, the constructive effect of multipath signals
decreases, and the interference effect increases. In practice, signals arriving at the DAB receiver
will contribute to or detract from the overall system performance to an extent determined by their
amplitude and their delay (positive or negative) relative to the start of the receiver FFT window
position. (See Figure 2.5 below).

Figure 2.5 shows the weighting functions for the wanted and interfering components of the signal.
The effect of the interfering contribution is similar to the effect of noise, or of interference from a co-
block T-DAB transmitter carrying different information.
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Figure 2.5: The two components of the wanted received power P
C is the useful (contributing) power, | is the self-interfering power
110 (I20) is the equivalent self-interference potential of 1 with a 10 dB (20 dB) protection ratio

-¥ <t <-Ty: f(t) =0
-Ty< t <0 fity = {(To+t)/Tu}

0 <t <2? ft)y = 1

? <t <Ts: f) = {(Ts-t)/Ty}?

Ts < t < ¥ ft) = 0

C = P-f(t)

I = P-C

lo = 10-1 (i.e. 10 dB increase due to 10 dB protection ratio)
lo = 100-1 (i.e. 20 dB increase due to 20 dB protection ratio)

where

t . Time of arrival of a signal
Ty : Useful symbol time
Ts : Total Symbol duration
? . Guard Interval
P . Power of the received signal

It should be noted that the two curves ( lio and I ) in Figure 2.5 indicate, as a function of
protection ratio, the 'prompt’, and severe, self-interference consequences of exceeding the guard

interval in an SFN.



2.7 FFT window synchronisation

2.7.1 General

The DAB signal provides two main mechanisms for synchronisation — a null symbol for coarse
synchronisation, and a phase reference symbol (PRS) for fine frequency and time synchronisation.
The PRS allows a channel impulse response to be calculated within the receiver. This impulse
response will show a number of peaks corresponding to the contributing transmitters and echoes,
at a number of different levels and times (illustrated in Figure 2.4a). The strategies employed by
the receiver determine which peak in the impulse response the receiver uses for synchronisation,
and where the receiver sets the FFT window relative to this peak.

Details concerning methods and strategies for positioning of the FFT window are considered to be
beyond the scope of this document but can be found in [2] and [3].

Single signal environment

signal  |_GI_| SymbolN-1 | GI | Symbol N | o | SymbolN+1 |
Position1 | FET window | | FET window | | FET window |
Position 2 | FFET window | | FET window | | FFT window |
Position 3 | FET window | | FFET window | | FFT window |

Figure 2.6 DAB symbols and possible FFT window positions in a single signal environment

The FFT window can be positioned adjacent to the preceding symbol (1), or

adjacent to the following symbol (2) or

inside the symbol (3).

In the case of 1 and 3, some signal components sampled by the FFT window come from the guard
interval.

In the case of 2, no signal components come from the guard interval. However, there is no
discernible difference between these strategies for a single signal, in an undistorted environment.

In a multi-signal environment, the receiver receives signals via a number of different paths, arriving
at different times. Such situations are found in SFNs, but also occur with a single transmitter.

In a multiple signal environment, the strategy for where to place the FFT window is important due
to the need to avoid inter-symbol interference for successful decoding.

FFT window synchronisation is of particular importance for mobile and portable reception, when
the receiver will need to be able to synchronise in a rapidly changing environment and in the
presence of pre- and post- echoes.

There are several possible strategies for synchronisation of the receiver FFT window. However,

the actual strategy employed in any one receiver is in practice decided by the particular
manufacturer. Some of the potential strategies for FFT window positioning are discussed below.
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2.7.2  Strongest Signal

One possible approach for the FFT window positioning is a synchronisation to the strongest signal,
in a similar way as is shown in Figure 2.6 for a single signal. The strongest signal may, and will in
many cases, be the first signal in the impulse response. However, in a complex multipath
environment it may happen that the first signal is weaker than one of the echoes and the position
of the FFT window needs to make allowance for this (See Figure 2.7).

Relative amplitude

Signal Echo 1 Echo 2 Echo 3
Time

Figure 2.7: Channel response where the first echo is stronger than the signal

2.7.3 First signal with a level above a certain value

With this method, the receiver will synchronise to the earliest received signal within a range of, say
6 to 10 dB, below the strongest received signal, assuming this level is above the minimum receiver
input level.

Threshold value

Relative amplitude

Signal 1 Signal 2 Signal 3 Signal 4
Time

Figure 2.8: Channel response and threshold

In this example it is assumed that the multi-signal configuration is found in an SFN with several
transmitters. Considering the first two signals only, Signal 1, the first to arrive, is likely to be from
the nearest transmitter. It may be lower in amplitude due to a poor propagation path. Signal 2 may
correspond to a more distant transmitter with a better propagation path or a larger ERP. Signals 3
and 4 may correspond to more distant transmitters.

2-11



2.7.4  Centre of gravity

Relative amplitude

e

Signal 1 Signal 2 Signal 3 Signal 4 Signal 4 Signal 5 Signal 6 Signal 7

Time
Figure 2.9: Channel Impulse response and the Centre of Gravity FFT window positioning

In this case the receiver looks at the channel impulse response to find all the peaks corresponding
to contributing transmitters and echoes. Based on the entire channel response, the receiver
calculates the ‘Centre of gravity’, and centres the FFT window on that point. The centre of gravity
approach responds well to pre-echoes and delayed signals of similar amplitude to the
synchronised signal.

It is likely that the latest generation of receivers will adopt an approach based on this concept;
however, no information has been published to date, since it is considered commercially sensitive.

2.7.5  Optimal position

Whereas the previously discussed strategies all give methods how to find quickly a good FFT
window position, an optimal choice would obviously be a position where the effective C/I ratio is
maximal. This position, however, is not easily found and would in general take too much time to be
calculated. Therefore, normally one of the above simpler strategies, or a combination of them, is
applied. Such simpler approaches are additionally justified by the fact that the optimum C/I shows
a relatively flat maximum, i.e. errors introduced by sub-optimal synchronisation are small.
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3 T- DAB Network Concepts

3.1 Introduction

FM radio and analogue television planning has traditionally been done on the basis of Multi-
Frequency Networks (MFNSs), where adjacent service areas (centred on a main transmitter) use
different frequencies to broadcast the same programme. Because of its ability to make
constructive use of delayed signals (provided the delay is within certain limits), T-DAB gives an
extra dimension to MFN planning.

In planning T-DAB networks, each service area in an MFN can consist of either a single transmitter
(the “traditional” case) or a network of transmitters operating on the same frequency — a Single
Frequency Network (SFN). The combination of an MFN consisting of a number of SFNs (a Multi-
SFN) allows the planner and the programme maker to take advantage of the benefits that each
type of network can provide. These are:

The MFN concept allows for regionalisation of programmes. This cannot be achieved within an
SFN, where all of the transmitters comprising the SFN have to carry precisely the same
programme content and data. Regional or local programme variations cannot be
accommodated on individual transmitters within an SFN.

Each SFN comprising the MFN benefits from the network gain that is a feature of the SFN (see

§ 4.5).

3.2 Types of networks used for the implementation of T-DAB

Basically two types of networks can be used for the implementation of T-DAB. One is called an
“open” and the other a “closed” network.

It is assumed that both types of networks are designed to provide the minimum wanted field
strength at the boundary of the coverage area.

In an open network no measures are taken to minimise the level of radiation towards areas
outside of the coverage area. In the limiting case an open network can consist of only a single
transmitter.

In a closed network the level of radiation towards areas outside of the coverage area is

deliberately reduced without reduction of the coverage of the intended area. This can be done by
using directional antennas on transmitting stations near the periphery of the coverage area.

In a real network, covering a large area there will be considerable distances between the
transmitters. If such a network is designed as a closed network it will cause less interference at a
given (large) distance outside of its coverage areathan if it had been designed as an open
network. The reason for this is that the level of interference is mainly determined by the radiated
power from the transmitters closest to boundary of the coverage area in the direction considered.

However, in a closed network covering a small area the radiated power from transmitters on the

side of the coverage area opposite to the direction under consideration contributes relatively more
to the outgoing interference level than in a closed network covering a large area. Thus the use of
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directional transmitting antennas on transmitters near the boundary of the coverage area
consequently brings less advantage than in the case of networks covering larger areas.

It follows from the above that for relatively large coverage area, the separation distance between
co-block areas will generally be less for closed networks than for open ones. For smaller coverage
areas the separation distance for closed networks approaches that for open networks. This
indicates that spectrum utilisation efficiency is lower in this case.

3.3 Single Frequency Networks (SFNs)

To date, SFNs have been widely used in implementing T-DAB networks, and therefore it is
important to understand the benefits that they give and the limitations to their use. In an SFN, all
transmitters within the network are both frequency and time synchronised. They possess a
common coverage area and cannot be operated independently.

3.3.1 Performance in a multipath environment.

As discussed in § 2 the T-DAB system is designed to perform well in a multipath environment,
typical of portable and mobile reception.

From the viewpoint of sighal processing within the receiver, a multipath signal is indistinguishable
from another delayed transmission carrying exactly the same information. The ability of the T-DAB
system to accommodate delayed signals is achieved by the incorporation of a guard interval within
the time domain. Provided that the longest multipath delay time does not significantly exceed the
guard interval, then all the signal components add constructively.

It follows therefore that several transmitters forming a T-DAB network over an extensive area can
employ a single frequency block without mutual interference. This is the general principle of the
SFN. Figure 3.1 shows an example of nationwide coverages by means of SFNs in the British
Isles.
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Figure 3.1: National Single Frequency Networks in the British Isles

3.3.2 Network gain

In an SFN, many receiving locations within the coverage area will be served by more than one
transmitter. This introduces a certain level of redundancy to signal reception and improves the
service availability. The field strength from a single transmitter shows statistical variations due to
the presence of obstacles on the propagation path, particularly for portable and mobile reception.
This field strength variation can be reduced by the presence of several transmitters, located at
different bearings as seen from the receiver, since when one source is shadowed, others may be
easily receivable. This aspect of an SFN gives rise to “network gain” which, is explored in more
detail in 8 4.5.1. An SFN can be designed to provide a more homogeneous field strength
distribution throughout its coverage area than a single transmitter covering the same area.

3.3.3 Limitations of SFNs.

In a large SFN, it may be difficult to plan the network so that signals from transmitters a long
distance from the receiver are always of an insignificant level compared to those from nearby
transmitters.

This difficulty is increased because
the signal levels from distant transmitters have to be calculated for small percentages of the
time (typically 1%) to ensure that reception is protected for high percentages of the time
(typically 99%) and
the receiving aerial for portable and mobile receivers is non-directional.

Signals from distant transmitters within the SFN are delayed with respect to the signals arriving at
the receiver from transmitters closer to it. These delayed signals may lie outside the time range
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where they contribute positively. Any signal arriving at the receiver with a relative delay greater
than this will appear as an interferer. This is called self-interference.

3.4 Multi-Frequency Networks (MFNSs)
3.4.1 Conventional MFNs

In a conventional MFN, each transmitter is a stand-alone object with regard to frequency and
coverage area. This applies also to very small T-DAB allotment areas where the benefit of a closed
network structure (see 8 3.2 and § 4.7) is either small or non-existent because the level of outgoing
interference is determined by the transmitters on the opposite side of the network.

3.4.2 Multi-SFN

Within a given geographical area, it may be desirable to integrate a number of smaller SFNs into a
wider area network - a Multiple Single Frequency Network (Multi-SFN) - in order to meet
requirements for regional and local programmes. Each SFN gets the benefit of network gain and a
more homogeneous field strength distribution throughout its coverage area and the Multi-SFN
gives the possibility for programme diversity.

In a Multi-SFN, the total coverage area is divided into a number of smaller areas which are each
served by a different frequency block. An example for the UK is shown in Figure 3.2. The Digital
One network is made up of five SFNs using four different frequency blocks to cover the entire area,
and allows for regional programming.

Digital One Multiplex * ¥

M"e ...,
Figure 3.2: A National Network consisting of a Multi-SFN



In a Multi-SFN environment several layers of programme service can be provided to meet the
requirements for individual programmes to different regional and local areas. An example is:

Layer 1: a national network with regional services,
Layer 2: a regional network with local services,
Layer 3: a local network with community services, and so on, proceeding as far down the layer

structure as is required by the programme makers or is commercially viable.

Using the layered approach, one of the disadvantages of DAB - its inflexibility from the point of
view of the programme maker — is overcome. Figure 3.3 illustrates the concept. The Multi-SFN
concept also allows the coverage of areas where, due to the constraints of existing services in part
of the coverage area, it would not be possible to operate an SFN over the whole coverage area.

Allotment area B

Allotment area A (6 programmes)

Prg 1: National 1
(6 programmes) Prg 2: National 2
Prg 1: National 1 Prg 3: Regional 1
Prg 2: National 2 Prg 4: Sub-regional BC1
Prg 3: Regional 1 Prg 5: Local B1

Prg 4: Local Al Prg 6: Local B2
Prg 5: Local A2
Prg 6: Local A3

Region 1 Allotment area D
(6 programmes)

Prg 1: National 1
Prg 2: National 2

Region 2 Prg 3: Regional 2
Prg 4: Sub-regional DE1
Prg 5: Sub-regional DE2 Allotment area C
Prg 6: Local D1 (5 programmes)

Allotment area E Prg 1: National 1

(7 programmes) Prg 2: National 2

Prg 3: Regional 1
Prg 1: National 1 Prg 4: Sub-regional BC1
Prg 2: National 2 Prg 5: Local C1

Prg 3: Regional 2

Prg 4: Sub-regional DE1
Prg 5: Sub-regional DE2
Pra 6: Local E1

Prg 7: Local E2
Region 2 Region 1

Figure 3.3: Programme flexibility using a plan based on a Multi-SFN.
The penalty for using a Multi-SFN to cover a number of small areas is reduced spectrum utilisation
efficiency whilst its advantage is the ability to provide individual programmes to the different
regional and local areas.

3.5 The Planning Process: Assignment Planning

The assignment of a radio frequency or radio frequency channel is defined in the Radio
Regulations (S1.16):



“Authorisation given by an administration for a radio station to use a radio frequency or
radio frequency channel under specified conditions.”

In the past, terrestrial television planning (and most other broadcast planning) in Europe has been
by way of assignment conferences. In assignment planning, a significant amount of individual
station planning is needed to prepare for a planning conference. Stockholm 1952 and Stockholm
1961 were two such conferences related to terrestrial analogue broadcasting and European
broadcasters have gained much experience in assignment planning, particularly since the planning
methods and criteria of the ST61 conference are still applied to analogue television planning,
although they have been developed and updated. This is not to say that station characteristics are
fixed for all times. For example the ST61 Agreement allows for some flexibility and indeed there
have subsequently been many modifications and additions to the Plan drawn up by this
Conference- even for high power stations.

Assignment planning for terrestrial digital broadcasting is also appropriate where all the transmitter
sites are known and have known characteristics. As with analogue television it is possible to
modify the station characteristics, subject to co-ordination.

An assignment plan provides a frequency or a set of frequencies for each station and at the
completion of the assignment planning process the locations and characteristics of the transmitters
in the planning area are known. The transmitters can be brought into service without further
co-ordination.

For practical reasons a lower limit for the radiated power is sometimes defined for stations to be
dealt with in the planning process. Stations with a radiated power below the limit are then included
in the plan subsequently. For example in 1961 the lower limit was set to 1 kW for VHF stations
and to 10 kW for UHF stations. At the ITU FM Planning Conference in 1984 stations down to and
below 30 Watts e.r.p. were entered into the Plan.

3.6 The Planning Process: Allotment Planning

The allotment of a radio frequency or radio frequency channel is defined in the Radio Regulations
(S1.17):
“Entry of a designated frequency channel in an agreed plan, adopted by a competent
conference, for use by one or more administrations for a terrestrial or space
radiocommunic ation service in one or more identified countries or geographical areas and
under specified conditions.”

The possibility of obtaining allotments at a broadcasting conference has received considerable
attention in recent years, particularly because of the opportunities offered by SFNs. However, it
should be noted that in the context of terrestrial broadcasting the definition is taken to mean:

Entry of a designated frequency channel in an agreed plan, adopted by a competent
conference, for use by administrations for a terrestrial broadcast service within their own
country, or geographical areas within their country, and under specified conditions.

Allotment planning for SFNs may be appropriate where spectrum is available, or can be made
available, throughout a country or in regions of a country.

The use of allotments in MFN planning may give the Plan a better chance of enduring for a long
period in a time of rapid technological development. Allotments will give a country flexibility for the
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future with respect to the location of its transmitting stations and the type of coverage to be
provided.

At the allotment planning stage, in general nothing is known of the actual location of the transmitter
sites, or of the specific transmitting stations characteristics to be used. The only parameters
available are a definition of the area to be covered and the block to be used and an upper limit for
the outgoing interference. In order to carry out the planning and to assess the outgoing
interference it is necessary to define some agreed realistic reference transmission conditions so
that any necessary compatibility calculations can be made. See § 4.7.2 for examples of reference
networks.

The resulting Allotment Plan contains the T-DAB frequency blocks to be used in particular areas
without specifying the technical data for the transmitting stations. Each allotment in the Plan has
to be converted into a transmitter assignment or set of transmitter assignments before the
service can be brought on air.

Provided the network plan for an allotment area does not produce field strengths above a limit
defined in the plan at the calculation test points surrounding the allotment area then the network
can be implemented without co-ordination If this condition can not be met, the full set of stations
forming the network must be co-ordinated with the neighbouring countries concerned.

3.7 The connection between assignment and allotment concepts

An assignment Plan contains the detailed transmitter data from the day it is established and
therefore allows for implementation as soon as the Plan comes into force. However, any
subsequent change to the network will probably have to be coordinated with the concerned
neighbours.

The benefit of an allotment plan is flexibility. The detailed technical characteristics of the
transmitters are normally planned subsequent to the Conference, but can be established during the
Conference, if required.

The definition of an allotment allows the transmitter network, associated with that allotment,

to be implemented or

later modified
without co-ordination, providing that the data for the allotment (its boundary points, field strength at
each calculation test point, etc.) are not changed.

Moreover, the coverage area of an assignment (in an assignment plan) can be considered as an
allotment (area) by specifying its coverage area according to a method to be adopted by the
Conference. The Conference can then deal with both allotments and assignments in an equivalent
way.

An allotment can be associated with national, regional or local coverage. Furthermore, allotments
can be implemented as single transmitters or SFNs, as has been demonstrated in recent T-DAB
planning.

If the allotment planning concept is adopted by the Conference, assignments can be treated as
allotments in order to facilitate the planning analyses and syntheses.
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Annex 2

Figure A2.5:

Position of the VHF
Reference Network Three
relative to the line joining
boundary test points A and B

Allotment area

Reference
Network Three
~,

N

'~

Transmitter

Edge of the
reference network

A

Note:
- Points A, B and C are boundary points of the allotment area.
- The point X is the midpoint of the line A-B and is also the reference point of the reference network.

- The line defined by the points X and P is the perpendicular bisector of the line A-B and is also
the line along which the interfering field strength is calculated.

Allotment area

Reference
Network Three

Transmitter

\ “ Figure A2.6:

Position of the VHF
Reference Network Three
relative to the angular

bisector of

Edge of the
A-B-C at vertex B

reference network

Note:
- Points A, B and C are boundary points of the allotment area.
- The point B is the vertex of the angle A-B-C and is also the reference point of the reference network.

- The line defined by the points B and P is the angle bisector of the line A-B and is also the line
along which the interfering field strength is calculated.



Figure A2.7:

Position of the 1.5 GHz
Reference Network One
relative to the line joining
boundary test points A and B

Allotment area

Reference
Network One

Transmitter

\,. .
0\\
15km

3 .

Edge of the
reference network

+ A
Note:

- Points A, B and C are boundary points of the allotment area.

- The point X is the midpoint of the line A-B and is also the reference point of the reference network.

- The line defined by the points X and P is the perpendicular bisector of the line AB and is also
the line along which the interfering field strength is calculated.

Reference
Network One

Transmitter

Figure A2.8:

Position of the 1.5 GHz
Reference Network One on
the boundary test point B
relative to the angular
bisector of A-B-C

at vertex B

Allotment area

Edge of the
reference network

r
Note:

- Points A, B and C are boundary points of the allotment area.

- The point B is the vertex of the angle A-B-C and is also the reference point of the reference network.

- The line defined by the points B and P is the angle bisector of angle A-B-C and is also
the line along which the interfering field strength is calculated.
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Figure A2.9:

Position of the 1.5 GHz
Reference Network Two
relative to the line joining
boundary test points A and B

Allotment area

Transmitter

Reference
Network

26 km

Edge of the
reference network

A

Note:
- Points A, B and C are boundary points of the allotment area.
- The point X is the midpoint of the line A-B and is also the reference point of the reference network.

- The line defined by the points X and P is the perpendicular bisector of the line AB and is also
the line along which the interfering field strength is calculated.

Allotment area

Reference
Network

@

Transmitter
Figure A2.10:

Position of the 1.5 GHz
Reference Network Two on
the boundary test point B
relative to the angular

Edge of the bisector of A-B-C at vertex B

reference network

Note:
- Points A, B and C are boundary points of the allotment area.
- The point B is the vertex of the angle A-B-C and is also the reference point of the reference network.

- The line defined by the points B and P is the angle bisector of angle A-B-C and is also the line
along which the interfering field strength is calculated.
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Figure A2.11:;

Position of the 1.5 GHz
Reference Network Three
relative to the line joining
boundary test points A and B

Allotment area

Reference

Transmitter
Network Three

Edge of the
reference network

o P
A

e od

Note:
- Points A, B and C are boundary points of the allotment area.
- The point X is the midpoint of the line A-B and is also the reference point of the reference network.

- The line defined by the points X and P is the perpendicular bisector of the line A-B and is also
the line along which the interfering field strength is calculated.

Allotment area

Reference
Network Three

— -

Transmitter 16 km

Figure A2.12:

Position of the 1.5 GHz
Reference Network Three
relative to the angular
bisector of

Edge of the
A-B-C at vertex B

reference network

Note:
- Points A, B and C are boundary points of the allotment area.
- The point B is the vertex of the angle A-B-C and is also the reference point of the reference network.

- The line defined by the points B and P is the angle bisector of the line A-B and is also the line
along which the interfering field strength is calculated.



Annex 2

1
Q 14
! ?
2 \ I
O\ \ |
\ \ '
3 \ \A ]
Y G ____ 013
N \B
4o o _ T-DAB
=~ _ [allotment F ‘g1l
area
_____ 510
507 ] 9
// “ D \\
’ I \
/ I \
a ! o)
6 & 8
4

Figure A2.13: Location of the calculation test points

Note 1: Points A to G are the boundary test points of the allotment

Note 2: Points 1 to 14, excluding points 9, 11 and 12, are calculation test points



Annex 2

2a

Figure A2.14: Construction of additional calculation test points if a < 180° (see Note below)

Note: A, B, C

O

O

1a, 1b, 1c, 23, 3a
1d, le, 1f, 1g, 2e
2b, 2c¢, 2d

2e

B

Figure A2.15: Construction of additional calculation test points if a 3 180° (see Note below)

Boundary test points of allotment

Calculation test points

Additional calculation test points

Calculation test points disregarded

because the field strength exceeds the specified threshold
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Mathematical treatment of combining multiple field strengths

Evaluation of Sum Field Strengths, Coverage Probabilities and Network Gain
in Single Frequency Networks for Digital Broadcasting Services

1. Numerical methods

Numerical methods in general provide a better accuracy than the analytical methods described in
Section 2, however they take more time. On the other hand, reference situations could preferably
done by numerical methods such as the Monte Carlo Simulation without leading to a time problem,
because they can be carried out in advance of the planning conference.

It should be noted that in the case of fields having greatly different standard deviations, it may lead
to incorrect results if ‘low’ fields are omitted from the calculations if they have a ‘high’ standard
deviation. This situation could give rise to the largest field values at small % of locations.

1.1 Numerical Integration

Numerical integration can be performed with the help of standard quadrature routines which are
contained in commonly available mathematical libraries (for instance, the NAG or IMSL libraries).

1.2 Monte Carlo Simulation

An alternative approach is the treatment by means of a Monte Carlo (MC) simulation, which will be
described in more detail. A sample of some 10,000 to 50,000 reception situations, for each small
area calculation within the coverage area, yields reliable statistics.

Suppose there are given:

use use

, %%, i=1...n),

> n useful logarithmic fields ™ with Gaussian distribution (parameters EI

> m logarithmic interfering fields F.™ with Gaussian distribution (parametersF™, s ",k =1... m),
> a protection ratio PR and noise N;
all quantities are given in dBs and represent system values, i.e. don’t include probability margins.
The task is then to find the corresponding protection margin or coverage probability:

1. Using a random number generator, produce n sets:

{F*,i=1.s}i=1..n,

with Gaussian distribution (parameters F

use use

,S, ) for the n useful fields,
where s is the number of field strength values contained in each set.
2. Using a random number generator, produce m sets:
{F;;", j=1..shk=1..m,

int int

with Gaussian distribution (parameters fk , S, ) for the m interfering fields.

3. Transform the field strengths F* and F* to powers P;** and P.":

Puse - 105‘,-’59/10 Pint - loFkiJm/lO
i v Py :

4. Calculate the power sum of the useful signals:
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Pjuse:é Pijuse’ J -1

i=1

o

Calculate the power sum of the interfering signals and add noise, where noise, N (absolute
value) is derived from the difference between the minimum field strength, F., (logarithmic
value) and the required carrier to noise ratio, R (logarithmic value):

le_N+a I?t,j_l s,
k=1

len' R

where N=10 120

o

Evaluate the signal-to-(noise + interference) ratio:

use
Pj -

int '3
Pi

1...s.

7. Transform the signal/(noise + interference) ratio to logarithmic scale:

C | useu
§+No =10 Iog : =1..s.
P
E 1P |o
imC & i C &
8. Sort the set iae—g,jzl...sy and extract the distribution density gaa gby
7 |+NQ b g|+ [4]
normalisation.
9. D f g th bability distributi P 2C 0
erive from + the probability distribution PC———.
g I+Ng

C
10. The value of P at m = PR gives the coverage probability CP at the location under
+
consideration.

If only the margin for a given percentage of locations is wanted, then it is not necessary to carry
out the last three steps (8, 9 and 10). Instead, after step No 6 above, perform the following:

i PUSE

6.1 Sorttheset | —— j=1... sH and extract the value for the wanted location probability.
f

)=
int
PJ

6.2 Transform the signal/(noise + interference) ratio to logarithmic scale:

‘I Puse u

Margin (%location) (dB) =10 |0g |—y(%locat|on)

| pnt
1
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1.3 Computation aspects

Both approaches, numerical integration (see 1.1) as well as the Monte Carlo simulation (see 1.2),
need a considerable computational effort which is inconvenient for practical coverage calculation
purposes. Therefore, it is desirable to have approximations allowing for an analytical or at least a
fast numerical treatment.

2. Analytic approximations

Many analytic approximations to the solution of the summation of statistical field strengths have
been developed. Details of some of these are given below.

It should be noted that in the case of fields having greatly different standard deviations, it may lead
to incorrect results if ‘low’ fields are omitted from the calculations if they have a ‘high’ standard
deviation. This situation could give rise to the largest field values at small % of locations. This
does not apply to the power sum method.

2.1 Power sum method

The power sum method is a procedure for the approximate calculation of the mean value of a sum

field. If the mean value of the (logarithmic) field strength of a single signal is denoted by F and is
expressed in dBuV/m, its power P (in absolute units) is given by
E

P=10%.

For n individual fields, the respective powers are added:

n
[o}

P,=a P.

i=1
and the mean value Fs of the (logarithmic) sum field strength is calculated as:
Fs =10~ log,, (P;)

For the unwanted signal, the powers of the mean values of the individual nuisance fields are added
to the power of the minimum field strength (representing the noise contribution). For the wanted
signal in an SFN, the powers of the individual useful fields are added. A 50%-location coverage is
obtained if the sum of the unwanted-signal levels equals the sum of the wanted-signal levels.

For T-DAB, a margin must be added to the resulting nuisance field in order to cover more than
50% of the locations. This margin is related to the target percentage of locations. Its value is not
derived by the power sum method. Usually a value derived from the standard deviation of a single
signal is used.

2.2 Simplified multiplication method

The simplified multiplication method gives the coverage probability in the presence of several
interfering signals which are assumed to be log-normally distributed with known mean values and
standard deviations. The coverage area can be determined by calculating the probability for
different locations. The contour of the coverage area is made up of the set of locations where the
coverage probability achieves the required value.
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As the effect of noise is not taken into account in the statistical treatment, over-estimation of the
coverage can be expected when the levels of the interferers are low. However, it is possible to add
the effect of noise at the end of the calculation process.

This method is explained in detail in EBU doc. Tech 3254 [5], but it must be noted that it is not
applicable to SFNs since it cannot deal with (the power addition of) multiple useful signals.

2.3 The LNM method

The log-normal method is an approximation method for the statistical computation of the sum
distribution of several log-normally distributed variables. The method is based on the assumption
that the resulting sum distributions of the wanted and unwanted fields are also log-normal. To
some extent, the LNM is able to cope with different standard deviations of the single field
distributions.

To improve the accuracy of the LNM, a correction factor can be introduced. This version of the
LNM is called k-LNM. As can be seen from step 4 in § 2.4.1 below, k-LNM is identical to the
standard LNM if the factor k is equal to 1.

2.4 LNM related methods

In the following sections, two approximations, k-LNM and t-LNM, are described. k-LNM differs only
slightly from the standard LNM approach by the additional use of a correction factor k, enabling
more accurate results to be obtained for the distributions of the summed fields in the probability
range of interest for coverage calculations (eg 99% locations). The t-LNM method offers greater
accuracy, at the expense of increased calculation time and complexity.

24.1 k-LNM

The approach assumes that the distribution of the sum of two log-normally distributed statistical
variables can be described by a new log-normal distribution, the mean value and standard
deviation of which are taken to be identical with those of the true sum distribution:

approx. _ p s true approx _ otrue
Mpower _Mpower' Spower _Spawer ,

where M and S denote mean value and standard deviation of the respective log-normal power
distribution.

Since the resulting approximate sum distribution is log-normal, it can be combined again with a
third log-normal distribution, and so on, thus enabling the construction of an approximate
distribution of n log-normally distributed statistical variables. This procedure can be performed
analytically.

k-LNM suffers from the drawback that the appropriate correction factor k depends on the number,
the powers and the variances of the fields being summed, as well as the location percentage for
which the calculation is being done. To obtain optimal results, an interpolation table for the
derivation of the value of k would be necessary, which is not suitable for a heuristic approach like
k-LNM. Therefore, to keep the simple and analytic character of the approximation, an average
value of k is chosen, derived from a sample of representative field configurations. This
simplification still results in an inaccuracy for a few, none the less typical, configurations which
amount to some dBs for 99% locations. For the summation of fields with standard deviations
between 6 and 10 dB the value k= 0.5 seems to represent a fair compromise. For smaller values
of standard deviations a higher value for k should be used, e.g. k = 0.7. If k is set to 1.0, k-LNM is
identical to the standard LNM approach.
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The summation can be performed either by taking the individual contributions “one-by-one” or “all-
at-once”.

“ALL-AT-ONCE”

Suppose there are given:
i

n logarithmic fields F with Gaussian distribution (parameters F, s, ,i=1...n), i.e., the
corresponding powers are log-normally distributed.

The task is to determine the approximate log-normal distribution of the power sum, or, equivalently,
to find the parameters of the Gaussian distribution of the corresponding logarithmic sum field:

1. Transform fi, s, i=1..n,fromdB scale to Neper scale (this avoids nasty constants in the
calculation):
1

X = Xy -
Neper 10’ |0910(e) dB

2. Evaluate the mean values M, and the variances Si2 of the n power distributions:
E"S—i 2F+s? . (

M=e' 2, S’=e esiz-l), i=1..n, (Neper scale)

3. Determine mean value M and variance S? of the sum power distribution:

n n
M = é M;, S? = é_ Si2 , (Neper Scale)
i=1 i=1
4. Determine the distribution parameters fs and s g of the approximate log-normal sum
distribution:
S22 0 — s2
2 = —_— - = - =S
Sg = Iogeaﬁw|2 + 1g =8 Ioge(M) > (Neper Scale)

5. Transform fs and s 4 from Neper scale to dB scale:
X4 =10 Iog10 (e)*X

Neper *

F, and s are the mean value and the standard deviation, respectively, of the Gaussian
distribution of the logarithmic sum field.

“ONE-BY-ONE’ (OR “ONE-BY MANY” OR“MANY-BY MANY")

If some of the fields have already been determined by combining two or more fields using the
k-LNM method, more care is needed to avoid multiplication with the k-factor more than once per
field.

Assume the physical fields are denoted by F as before, and the ‘composite’ fields (i.e., those that
have been determined previously using the k-LNM) are denoted by G;j with Gaussian distribution

(parameters éj, ?j ,j=1...m),

2. Then in addition to step 2 above evaluate also the mean values Aj and the variances TJ-2
of the m ‘composite’ power distributions:
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and modify step 3 to:

3. Determine mean value M and variance S? of the sum power distribution:

Q Y s 8 o 18
i=1 j=1 i=1 j=1
This last factor, 1/k, ‘undoes’ the effect of the previous k-LNM ‘composition’, preparing for the
new, extended, ‘composition’; otherwise the k-factor for this part will be taken into account
twice.

Steps 4 and 5 are the same as before.

EXAMPLE (*ALL-AT-ONCE")

In the following example the evaluation of the parameters of the sum distribution of three
identical fields is demonstrated and the numerical values of the intermediate results of steps 1
to 5 are given. The parameters are chosen to be 60 dBuV/m for the mean values of the
distributions of the logarithmic fields and 5.5 dB for the standard deviations. The k-factor is set
tok=0.7.

1.1 F®)=60.000, s{®®=5.500, i=1,23 (dB scale)

1.2 F(Nepen=13 816, sNepeN=1266 i=1,23 (Neper scale)

2. M. =2.230" 10°, S’ =1.975" 10%, i=1,2,3 (Neper scale)

3. M=6.689" 10°, S2=5.925" 10%3, (Neper scale)

4, FiNere) = 15388, s2"°P*” =0.656, s{°"*=0.810,  (Neper scale)

5. F® = 66.830, s =3517, (dB scale)
2.4.2 tLNM

More accuracy within the framework of the LNM can be obtained with the t-LNM approach. It
approximates the distribution of the logarithmic sum field strength by a Gaussian distribution which
possesses the same mean value and the same variance as the true distribution:

approx — g true approx _ ctrue
M fieldsstrength ™ M fieldstrength? Sfieldstrength_ Sfieldstrength .

This approach gives a better description of the true sum distribution, in particular, of its lower tail.
Since the resulting approximate distribution is Gaussian, as are the distributions of the individual
fields, the method allows for the successive construction of the distribution of the logarithmic sum
field strength built from n single fields.

A difficulty for the approach arises from the fact that M and S cannot be calculated analytically. As

a consequence, an extensive interpolation table (some 1000 values) has to be prepared by means
of numerical integration or Monte Carlo simulation for a reasonable range of possible field strength
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values and standard deviation values. The basic evaluation for two fields can then be performed by
trilinear interpolation.

Once the interpolation table has been set up, the method is easily applied with a computational
effort similar to that of the analytical standard LNM. The benefits of the approach are given by its
high accuracy (1 - 2 dB for the 1%-fractile) and its applicability to a large variety of field
configurations.

2.43 t-LNM (V2)

This method of computing the sum field from component field parameters (mean, variance) which
provides a reduction of computational load compared to earlier versions of t-LNM. The principal
structure of computing the sum field by combining the n-th component field with the sum of the
fields 1 to n-1 by means of interpolation tables has been retained. By exploiting the properties of a
suitably chosen analytical approximation of the expression for the sum of two fields it has become
possible to compute the interpolation tables at run time and to replace the two trilinear interpolation
steps by three bilinear interpolations, which cuts down the number of necessary operations to
almost ¥ of the double trilinear version t-LNM (V1).

2.4.3.1 The t-LNM(V2) Algorithm

Let f; and f, be the (uncorrelated and normally distributed) intensity levels of the two fields to be
combined. The corresponding sum field level is given by:

i :Ioge(efl +e’), 1)

which can be written in the form

1 ) .
f=5(f+1)+log, G + e 25 ®)

where
x=1f,- f, . 3)

From (2) it follows that the mean value <f> of the sum field level f has the form
éfﬁ:%(éflﬁ+étf2ﬁ)+U(Y,sx), (4)
where <f,> and <f,> are the mean values of f, and f,, respectively and
U(X,s,) :=alog, (e + e “?) A, (5)

For convenience, f is used in place of <f> in some of the following equations.

Clearly U(x,s,) depends on the parameters of the distribution of x only; by proposition, X is

normally distributed with mean X =1, - f, and variance s =s? +s3. The variance of f can be
written in the form



&°f- &ff = —s Z+V(s,)- [UKs OF +WKsys,), ()

where
V&s,) =adog, € +e A 7 %
and
W(s,.s,) =4 - f+f,- f,)" log,(e¥? +e *¥?) . (8)
x/2 - X2

The term log, (e ) can be approximated by:

log, (ex/2 x/2) — %|X| + Ce-A|x|- Bx? . ©)

Using the coefficients A =0.685437037
B = 0.08198801
C = 0.686850632
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The maximum error in equation 9 is less than 7° 10°*, occurring for x in the interval [-4, 4].
When the approximation (9) is inserted into the expressions (5), (7) and (8) the mean values

can be evaluated. It turns out that

;2

X o 25 Ce 251 €K K? u
U(X,s,) = xeF( Ct——e 2ZF(-K,)+e2F(K. )a,
sx 2” V 1+2Bs? @ A

where

K. _XIs, *As,

© 1+ 2Bs?

m

y
and where F(y) = f 0€ ? dm is the cumulative normalized normal distribution.
¥

V is given by
X 2 2 .
-5 € s LS u
Va1sx):%a2+si)+c;xze 2% é\/z' K+e2F('K+)+K-e2F(K-)l;J
1+2Bs; g'p A
-2Bx? +2a%s2 G % - 2A%
+ C2 e 1+4Bs§ . %1+4BS>< F (;_ X/S + ZAS 0 e1+4Bsi . SEK—/S ZAS
J1+4Bs? g € \1+4Bs? 9.J1+4Bs

W finally can be written as

ou
U,

o

(10)

(11)

(12)
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W=(s5-83) W(Xs,), (13)
where
< & X 6 K i N
_ X 0 2 -+ JAE ,
W(x,sx):ngi- 1+Ce 2% %;zége 2F(-K,)+K.e2F(K_)U -
Syg 2 TSX(1+ZBSX)8
x ek k_oud
— & ?F(-K,)+e2F(K )y . (14)
s2.[1+2Bs2 § ' H-)é

Once the functions U, V and W have been tabulated (which due to the many similarities of the
terms appearing in (10), (12) and (14) consumes only a moderate amount of computing time)
the combination of two fields can very simply be accomplished by first computing X and s, ,

then finding the corresponding values of the functions U, V and W by bilinear interpolation in the

respective tables, and finally computing the mean sum field level by formula (4) and the
variance as:

(F)- (1 =355 +V&s,)- URs O +(67- s3)Wiks,). a9

The error involved in this approximation depends on the detail of the tables constructed for U, V
and W.
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3. Applications for the LNM Methods
3.1 Evaluation of protection margin

In order to determine the protection margin, the following procedure can be carried out using the
formula for determining the field strength exceeded for p% of locations in terms of the median
field strength and the standard deviation:

F(p%) = I:med + f(p%)XS,

where
F(p%)is the field strength exceeded for p% of locations
Fmea IS the median field strength

f(p%) is the probability correction factor for p% of locations
S is the standard deviation.

Then, using the parameters in the example “All at Once” (8 2.4.1 of this Annex):

1. F med = 60.000, s = 5500dB, f(99%) = -2.33
2. F(99%) = 47.185dB,

and for the sum of 3 identical fields:

3. Fomed = 66.830, s = 3.517dB, f(99%) = -2.33
4. F3(99%) = 58.635 dB,

5. Protection Margin =  F*(99%) - Fpin = 58.635 - 58 = 0.635 dB

3.2 Evaluation of network gain

Continuing with the above example, the network gain can be calculated as follows:

6. Network Gain = F%(99%) - F'(99%)
Network Gain = 58.635 - 47.185 = 11.450dB
3.3 Evaluation of coverage probability

The calculation of the coverage probability is split into three parts:

- Calculation of the useful sum field strength,
- Calculation of the interfering sum field strength,
- Evaluation of the coverage probability.

For the first two parts, the LNM approximations are needed to perform the summation of field
strengths.

After one of the LNM approaches has been applied to both the useful and the interfering fields,
yielding the distribution parameters F.'*%, s2°¢ and ", s, respectively, the coverage

probability CP can be calculated by simple error function evaluations as shown in the following
equation. PR and F,, denote protection ratio and minimum field strength, respectively. The further
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approximation, which goes along with the split of the probability expression for CP into the product
of two separate probability expressions, does not introduce a significant additional error.

CP=P(F{*®- F™ > PR)*P(F{*®- F,;, > 0)

where

P(Fé,lse _ FSint > PR) - I{Egse _ (Eg]t +PR), ‘\/(S gse)z + (S

P(Fise- F

and the function | is given by

I(F, s) :égHerfcg_—;%

min

> 0)=KFs*-F

use
min 'S S

inty2
D3t

The error function erf is evaluated with the help of tables or parametrisations. These can be found

in mathematical handbooks.
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Derivation of simplified formulae for use in outgoing interference summation

Equivdent FSE_ in dBuv/m =E,
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Calculating the statistical network gain

1. Examples

Consider the case where a collection of n wanted signals covers a particular small
area of the coverage zone. Reception is adequate if the received signal exceeds a
given reference level. The signals are assumed to be independent, have median val-
ues L4, ..., L,, and have the same standard deviation. The task is to calculate the sta-
tistical network gain of the collection in the small area.

Assume the strongest signal reaches the desired reference level at p; percent of the
locations and the other signals reach the desired level at p,, ... , p, percent of the lo-
cations. Then the reference level will be exceeded by at least one of the signals at P
={1-(1- p1) x (1-p2) X ... x (1-p,)} percent of the locations. The standard deviation
multiplied by the difference between the Gaussian distribution factors for p, percent
and P percent, yields the statistical network gain for the collection of signals in the
small area.

Example 1

Two signals reach the reference level at 90% of the locations; the standard deviation
is 5.5 dB.

The strongest signal reaches the reference level at 90% of the locations (they both
do).
Then at least one of the signals reaches the reference level at

P=(1-(1-.9) % (1-.9)=.99 =99% of the locations.

The Gaussian distribution for 99% is 2.33 and that for 90% is 1.28.
The statistical network gain is 5.5 x (2.33 - 1.28) = 5.77 dB".

Example 2

Two signals reach the reference level at 90% of the locations and 50% of the loca-
tions, respectively; the standard deviation is 5.5 dB.

The strongest signal reaches the reference level at 90% of the locations.

Then at least one of the signals reaches the reference level at

P=(1-(1-.9) % (1-.5)=.95=95% of the locations.

The Gaussian distribution for 95% is 1.64 and that for 90% is 1.28.
The statistical network gain is 5.5 x (1.64 - 1.28) = 1.98 dB.

Example 3

Three signals reach the reference level at 90% of the locations, 70% of the locations,
and 66? % of the locations, respectively; the standard deviation is 5.5 dB.

The strongest signal reaches the reference level at 90% of the locations.
Then at least one of the signals reaches the reference level at

! The statistical network gain is specified here are a precise number. Actually, as in the case
of total network gain, the value 5.77 in this example means that at 90% of the locations the
single contributor value has been exceeded by at least 5.77 dB.

A5-1



Annex 5

P=(1-(1-.9)x(1-.7)x(1-.666)=.99 =99% of the locations.
The Gaussian distribution for 99% is 2.33 and that for 90% is 1.28.
The statistical network gain is 5.5 x (1.64 - 1.28) = 5.77 dB.

Example 4

Three signals reach the reference level at 70% of the locations, 66? % of the loca-
tions, and 50% of the locations, respectively; the standard deviation is 5.5 dB.
The strongest signal reaches the reference level at 70% of the locations.

Then at least one of the signals reaches the reference level at

P=(@1-(1-.7)) x(1-.666) x (1-.5)=.95=95% of the locations.

The Gaussian distribution for 95% is 1.64 and that for 70% is 0.52.
The statistical network gain is 5.5 x (1.64 - 0.52) = 6.16 dB.
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2. Network gain

2.1. Heuristic Mathematical Description

In order to get a feeling for the meaning of ‘additive network gain’ arising with a set of
statistically-varying fields the following simplistic description may help.

Take the case of two wanted fields, having field strengths A and B=A-X. Assuming
for the moment that the fields are static, the power sum of the two fields yields

P =10l0g(10** +10* ) =1010g[10** (L +10 *"° )| = A+ 10log(1+10 *")

The term ‘A’ represents the field strength of the stronger of the two signals. The sec-
ond term,

¢ =10log(1+10 ***)=P- A

represents the additive part (the additive network gain) of the combination, the part
which arises due to the presence of the second field.

In fact, the two fields A and B both exhibit location variation. Therefore the quantities
X=A-BandC =P -A, both of which depend on A and B, also vary with location, i.e.
are not constant. If we are interested in the value of the combined field strength
which is exceeded at a certain percentage of locations, the term ‘C’ must be included,
even when the median value of A is larger than that of B.

The value of € varies between 0 and 3 dB as X runs through ¥ to 0 for two contribut-
ing field strengths. Similar but more complicated considerations could be made for
three, four, ... contributing field strengths, giving rise to values of € varying between 0
and 4.8 dB, 0 and 6dB, ..., respectively. Furthermore X runs through ¥ to 0, even
when the median values of the field strengths A and B are equal because of their sta-
tistical variations. In short, the amount of additive network gain that may be expected
is not constant and is limited. If X varies from x; to x,, then € will vary from ¢, to ¢,,

say, and the < € > valid for this range will be some sort of ‘average’ between ¢, and
¢,. For example, if we are interested in 1% levels, X will be large at most locations,
and € will be close to 0 dB; if we are interested in the 99% levels, X (being the differ-

ence between the larger and smaller signal) will more often be close to 0, and thus €
can be expected to be closer to 3 dB.

It should be noted that the above ‘derivation’ was simplified in the following manner.
Field strengths A and B are varying, usually with little or no correlation. This means
that the value of the field strength A is larger than field strength B at some places and
smaller at others. Thus the statistics of the term €’ become more complicated than
discussed above. The larger the number of contributing fields, the more complex this
situation becomes.
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2.2 Graphical Description

We can get a feeling for the location percentage dependency of the statistical, addi-
tive and total network gain by considering the simple, but special case of (nearly)
equal median values® for two wanted field strengths. In the Figure the variations of
two independent field strengths are indicated at 100 points (100 is chosen to be able
to identify the 1% and 99% values easily):
- The median value of the ‘main’ field is 60 dB and that of the ‘second’ field is
59.5 dB.

- The standard deviations are about 5.5 dB.

- The values for the maximum (‘max’) of the two field strengths and the power sum
(‘total’) are also indicated at each point.

- A set of horizontal lines (‘m99’, ‘mx99’, and ‘199’) indicate the 99% levels® of the
‘main’, ‘max’ and ‘total’ distributions and a second set (‘m01’, ‘mx01’, and ‘t01’)
indicate the 1% levels”.

It is seen that the ‘spread’ between the 99% levels is much more than that between
the 1% levels. This can be understood in the following way:

From the Figure it is seen that, in the 99% case, there are many values of the
‘other’ field which are much ‘higher’ than the 99% ‘main’ level. Thus there is
much chance for increasing the 99% ‘main’ level by a ‘high’ amount, by maxi-
mising or by power summing. In the 1% case there are many values of the
‘other’ field which are much ‘lower’ than the 1% ‘main’ level. Thus there is not
much chance for increasing the 1% ‘main’ level by a ‘high’ amount by maximis-
ing or by power summing: we must be content with a ‘small’ increase.

Thus the likelihood in each case is that the 99% ‘main’ level will be raised by
more to reach the 99% ‘max’ level and the 99% ‘total’ level, respectively, than
the 1% ‘main’ level will be raised to the 1% ‘max’ level and the 1% ‘main’ level,
respectively.

From the Figure it is seen that the 99% ‘max’ level for the maximum of two
fields occurring at a point is about 6 dB higher than the 99% ‘main’ level. Also,
the 99% ‘total’ level is about 8 dB higher than the 99% ‘main’ level. The differ-
ence, about 2 dB, is the ‘additive network gain’.

It is also seen that the 1% ‘max’ level for the maximum of two fields occurring at
a point is about 1.5 dB higher than the 1% ‘main’ level. Also, the 1% ‘total’ level
is about 2 dB higher than the 1% ‘main’ level. The difference, about 0.5 dB, is
the ‘additive network gain’.

2 We make a small difference between the fields to be able to distinguish clearly between the
‘stronger’ and the ‘weaker’ field.
j The 99% level means that 99 values are above that level.

The 1% level means that 1 value is above that level.
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Figure A5.1
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Interference potential of T-DAB Reference networks

This annex contains graphs and tables showing the interference potential for the Reference networks

described in § 4.

Figure A6.1la & Table A6.la:
Figure A6.1b & Table A6.1b:
Figure A6.2a & Table A6.2a:
Figure A6.2b & Table A6.2b:
Figure A6.3a & Table A6.3a:
Figure A6.3b & Table A6.3b:
Figure A6.4a & Table A6.4a:
Figure A6.4b & Table A6.4b:
Figure A6.5a & Table A6.5a:
Figure A6.5b & Table A6.5b:
Figure A6.6a & Table A6.6a:
Figure A6.6b & Table A6.6b:

Interference potential for VHF reference network 1, 50% of the time
Interference potential for VHF reference network 1, 1% of the time
Interference potential for VHF reference network 2, 50% of the time
Interference potential for VHF reference network 2, 1% of the time
Interference potential for VHF reference network 3, 50% of the time
Interference potential for VHF reference network 3, 1% of the time
Interference potential for 1.5 GHz reference network 1, 50% of the time
Interference potential for 1.5 GHz reference network 1, 1% of the time
Interference potential for 1.5 GHz reference network 2, 50% of the time
Interference potential for 1.5 GHz reference network 2, 1% of the time
Interference potential for 1.5 GHz reference network 3, 50% of the time
Interference potential for 1.5 GHz reference network 3, 1% of the time

For the sea paths the transmitters of the Reference Network are assumed to be located on land with
the sea path starting at the reference point of the network.

Note: In the figures A6.1b, A6.2a, A6.2b and A6.5b a rather sudden change in the interference po-
tential can be seen at a distance between 20 km and 50 km. The figures all show interference
potential from closed hexagonnally shaped reference networks. The reason for the sudden
change is that the contributions from two of the seven transmitters change from high level to
reduced level at this distance because of the shape of the radiation pattern (See § 4.10.2).
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Table A6.1a: Tabulated values for the interference potential of VHF Reference Network 1 for 50% of time - (1)

Distance Land Cold [Warm|Distance Land Cold [Warm |Distance Land Cold [Warm|Distance Land Cold [Warm|Distance Land Cold [Warm
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 57.3| 57.3 | 57.3 60 26.2| 33.1| 33.1 120 10.1| 14.8 | 14.8 180 11 | 4.1 4.1 240 51| -26 | -2.6
2 45,6 [ 49.0 | 49.0 62 255 32.5| 325 122 9.7 | 14.3| 14.3 182 0.9 | 3.8 3.8 242 -5.3| -2.8 | -2.8
4 455 48.8 | 48.8 64 248 31.9| 31.9 124 9.3 | 13.8| 13.8 184 0.6 | 3.6 3.6 244 -5,5| -3.0 | -3.0
6 452 | 48.7 | 48.7 66 241 31.2| 31.2 126 9.0 | 13.3| 13.3 186 0.4 | 3.3 3.3 246 57| -3.2 | -3.2
8 449 | 48.5 | 485 68 23.4| 30.6 | 30.6 128 8.6 | 12.8| 12.8 188 0.1 ] 3.1 3.1 248 59| -34 | -34
10 445 48.2 | 48.2 70 22.8| 29.9 | 29.9 130 8.2 | 124 | 12.4 190 -0.1| 2.8 2.8 250 -6.1| -3.6 | -3.6
12 44,1 | 479 | 47.9 72 222 29.3| 29.3 132 7.9 | 11.9| 11.9 192 -0.3 | 2.5 2.5 252 -6.3| -3.8 | -3.8
14 436 | 476 | 47.6 74 21.5| 28.7 | 28.7 134 7.6 | 11.5| 11.5 194 -0.6 | 2.3 2.3 254 -6.5| -4.0 | -4.0
16 43,1 | 47.2 | 47.2 76 20.9| 28.2 | 28.2 136 7.2 | 11.1] 11.1 196 -0.8 | 2.1 2.1 256 -6.7| -4.2 | -4.2
18 425| 46.8 | 46.8 78 20.3| 27.6 | 27.6 138 6.9 | 10.7 | 10.7 198 -1.0| 1.8 1.8 258 69| -44 | -4.4
20 41.8| 46.3 | 46.3 80 19.8| 27.1 | 27.1 140 6.6 | 10.2 | 10.2 200 -1.2 | 1.6 1.6 260 71| -46 | -4.6
22 41.1| 45.8 | 45.8 82 19.2| 26.6 | 26.6 142 6.3 | 9.8 | 9.8 202 -1.4 | 1.4 1.4 262 -7.3| -4.8 | -4.8
24 40.4| 45.2 | 45.2 84 18.6| 26.1 | 26.1 144 6.0 | 94 | 94 204 -1.6 | 1.2 1.2 264 -75| -5.0 | -5.0
26 39.7| 44.7 | 44.7 86 18.0| 25.4 | 25.4 146 57 | 9.1 | 9.1 206 -1.8 | 1.0 1.0 266 -7.7| 5.2 | -5.2
28 38.9| 44.0 | 44.0 88 17.4| 246 | 24.6 148 54 | 87 | 87 208 -2.0| 0.8 0.8 268 -7.8| -5.3 | -5.3
30 38.0| 43.1 | 43.1 90 16.9| 23.8 | 23.8 150 5.1 | 84 | 8.4 210 -2.2 | 0.5 0.5 270 -8.0| -5.5 | 5.5
32 37.2| 42.3 | 42.3 92 16.3| 23.0 | 23.0 152 48 | 8.1 | 8.1 212 2.4 | 0.3 0.3 272 -8.2| -5.7 | -5.7
34 36.4| 416 | 41.6 94 15.7| 22.3 | 22.3 154 45 | 78 | 7.8 214 -2.6 | 0.1 0.1 274 -84 | -5.9 | -5.9
36 35.8| 40.9 | 40.9 96 15.2| 21.6 | 21.6 156 42 | 7.5 | 75 216 -2.8 | -0.1 | -0.1 276 -8.6| 6.1 | -6.1
38 35.2| 40.2 | 40.2 98 14.7] 20.9 | 20.9 158 40 | 7.2 | 7.2 218 -3.0| -0.3 | -0.3 278 -8.8| -6.3 | -6.3
40 34.6| 39.6 | 39.6 100 14.3] 20.3 [ 20.3 160 3.7 1 69 | 6.9 220 -3.2 | -05 | -0.5 280 -9.0| 6.5 | -6.5
42 33.7| 39.0 | 39.0 102 13.8| 19.7 | 19.7 162 34 | 6.6 | 6.6 222 -3.4 | -0.7 | -0.7 282 -9.2| -6.7 | -6.7
44 329 38.4 | 38.4 104 13.4] 19.1| 19.1 164 3.2 | 6.3 | 6.3 224 -3.6 | -0.9 | -0.9 284 94| -6.9 | -6.9
46 32.1| 37.8 | 37.8 106 12.9]| 185 | 18.5 166 29 | 6.0 | 6.0 226 -3.8 | -1.1 | -1.1 286 96| -7.1 | -7.1
48 31.3| 37.2 | 37.2 108 125|179 17.9 168 26 | 57 | 5.7 228 40| -1.3 | -1.3 288 98| -7.2 | -7.2
50 30.5| 36.6 | 36.6 110 121|174 | 17.4 170 24 | 55 | 55 230 42| -16 | -1.6 290 -10.0| -7.4 | -7.4
52 29.8| 36.0 | 36.0 112 11.6| 16.8 | 16.8 172 21 | 5.2 | 5.2 232 44| -1.8 | -1.8 292 -10.2| -7.6 | -7.6
54 28.4| 35.1 | 35.1 114 11.2] 16.3 | 16.3 174 19 [ 49 | 49 234 -46 | -2.0 | -2.0 294 -10.3| -7.8 | -7.8
56 27.7| 34.4 | 34.4 116 10.8| 15.8 | 15.8 176 16 | 46 | 4.6 236 48| -22 | -2.2 296 -10.5| -8.0 | -8.0
58 26.9| 33.8 | 33.8 118 10.4| 15.3 | 15.3 178 14 | 44 | 44 238 49| 24 | -2.4 298 -10.7| -8.2 | -8.2
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Table A6.1a: Tabulated values for the interference potential of VHF Reference Network 1 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-10.9| -8.4 | -8.4 360 |[-16.0(-13.5|-13.5| 420 |-21.0|-18.4|-18.4] 480 |-25.8|-23.2|-23.2] 540 |[-30.7|-28.1]-28.1
302 |-11.1| -85 | -8.5 362 |[-16.2(-13.6|-13.6| 422 |-21.2|-18.6|-18.6] 482 |-26.0|-23.4|-23.4] 542 |-30.9|-28.2]-28.2
304 |-11.2| -8.7 | -8.7 364 |-16.4(-13.8|-13.8| 424 |-21.3|-18.7|-18.7] 484 |-26.2|-23.5|-23.5] 544 |[-31.1|-28.4]|-28.4
306 |-11.4| -8.9 | -8.9 366 |[-16.5(-14.0|-14.0| 426 |-21.5|-18.9|-18.9] 486 |-26.3|-23.7|-23.7] 546 |-31.2|-28.6]|-28.6
308 |-11.6| -9.0 | 9.0 368 |[-16.7(-14.1]|-14.1]| 428 |-21.7|-19.0|-19.0] 488 |-26.5|-23.8|-23.8] 548 |-31.4|-28.7]|-28.7
310 |-11.7| -9.2 | 9.2 370 |[-16.9(-14.3|-14.3| 430 |-21.8]|-19.2|-19.2] 490 |-26.6|-24.0|-24.0] 550 |[-31.6-28.9]|-28.9
312 |-11.9| 9.4 | 9.4 372 |-17.0(-14.5|-145]| 432 |-22.0|-19.4|-19.4] 492 |-26.8|-24.2|-24.2] 552 |[-31.7[-29.0]-29.0
314 |-12.1| -9.6 | 9.6 374 |-17.2(-14.6|-14.6| 434 |-22.1]|-19.5|-19.5] 494 |-27.0|-24.3|-24.3] 554 |[-31.9|-29.2]-29.2
316 |-12.3| -9.7 | 9.7 376 |-17.4(-14.8|-14.8| 436 |-22.3|-19.7|-19.7] 496 |-27.1|-24.5|-245] 556 [-32.1(-29.4]|-29.4
318 |-12.4| -9.9 | 9.9 378 |-17.5(-15.0|-15.0| 438 |-22.5|-19.8|-19.8] 498 |-27.3|-24.6|-24.6] 558 |[-32.2|-29.5]|-29.5
320 |-12.6/-10.1|-10.1) 380 |-17.7]|-15.1|-151] 440 [-22.6(-20.0|-20.0] 500 |-27.5|-24.8|-24.8] 560 |-32.4|-29.7|-29.7
322 |-12.8|-10.2|-10.2] 382 |-17.9|-15.3|-15.3| 442 [-22.8(-20.2]|-20.2] 502 |-27.6|-25.0|-25.0] 562 |-32.6|-29.9|-29.9
324 |-13.0(-10.4|-10.4] 384 |-18.1|-15.5|-155] 444 |[-22.9(-20.3|-20.3] 504 |-27.8|-25.1|-25.1| 564 |-32.7|-30.0|-30.0
326 |-13.1|-10.6|-10.6] 386 |-18.2|-15.6|-15.6| 446 [-23.1|-20.5|-20.5] 506 |-27.9|-25.3|-25.3] 566 |-32.9|-30.2|-30.2
328 |-13.3|-10.7|-10.7] 388 |-18.4|-15.8|-15.8] 448 |[-23.3|-20.6|-20.6] 508 |-28.1|-25.5|-25.5] 568 |-33.1]|-30.4|-30.4
330 |-13.5/-10.9|-10.9] 390 |-18.6|-16.0|-16.0] 450 |[-23.4(-20.8|-20.8] 510 |-28.3|-25.6|-25.6] 570 |-33.2|-30.5|-30.5
332 |-13.6(-11.1|-11.1) 392 |-18.7|-16.1|-16.1| 452 [-23.6(-21.0|-21.0] 512 |-28.4|-25.8|-25.8] 572 |-33.4|-30.7|-30.7
334 |-13.8(-11.3|-11.3] 394 |-18.9|-16.3|-16.3| 454 [-23.7(-21.1|-21.1| 514 |-28.6|-25.9|-25.9] 574 |-33.6|-30.9|-30.9
336 |-14.0(-11.4|-11.4] 396 |-19.1|-16.5|-16.5] 456 |[-23.9(-21.3|-21.3|] 516 |-28.8|-26.1|-26.1| 576 |-33.7|-31.0|-31.0
338 |-14.2|-11.6|-11.6] 398 |-19.2|-16.6|-16.6| 458 [-24.1(-21.4|-21.4] 518 |-28.9|-26.3|-26.3] 578 |-33.9|-31.2|-31.2
340 |-14.3|-11.8|-11.8] 400 |-19.4|-16.8|-16.8] 460 |[-24.2(-21.6|-21.6] 520 |-29.1|-26.4|-26.4] 580 |-34.1|-31.4|-31.4
342 |-14.5(-11.9|-11.9] 402 |-19.6|-17.0|-17.0] 462 |-24.4(-21.8|-21.8] 522 |-29.3|-26.6|-26.6] 582 |-34.2|-31.5|-31.5
344 | -14.7|-12.1|-12.1) 404 |-19.7|-17.1|-171]| 464 [-24.6(-21.9|-21.9| 524 |-29.4|-26.8|-26.8] 584 |-34.4|-31.7|-31.7
346 |-14.8|-12.3|-12.3] 406 |-19.9|-17.3|-17.3| 466 [-24.7|-22.1|-22.1|] 526 |-29.6|-26.9|-26.9] 586 |-34.6|-31.8]|-31.8
348 |-15.0|-12.4|-12.4] 408 |-20.0|-17.4|-17.4] 468 |-24.9(-22.2|-22.2|] 528 |-29.8|-27.1|-27.1| 588 |-34.7|-32.0|-32.0
350 |-15.2|-12.6|-12.6] 410 |-20.2|-17.6|-17.6] 470 [-25.0(-22.4|-22.4] 530 |-29.9|-27.2|-27.2] 590 |-34.9|-32.2|-32.2
352 |-15.3|-12.8|-12.8] 412 |-20.4|-17.8|-17.8| 472 |[-25.2|-22.6|-22.6] 532 |-30.1|-27.4|-27.4] 592 |-35.0|-32.3|-32.3
354 |-15.5|-13.0|-13.0] 414 |-20.5|-17.9|-17.9] 474 |-25.4|-22.7|-22.7] 534 |-30.3|-27.6|-27.6] 594 |-35.2|-32.5|-32.5
356 |-15.7|-13.1|-13.1] 416 |-20.7|-18.1|-18.1| 476 [-25.5(-22.9|-22.9| 536 |-30.4|-27.7|-27.7] 596 |-35.4|-32.7|-32.7
358 |-15.9|-13.3|-13.3] 418 |-20.8|-18.2|-18.2| 478 [-25.7(-23.0|-23.0] 538 |-30.6|-27.9|-27.9] 598 |-35.5|-32.8|-32.8
600 |-35.7|-33.0|-33.0
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Table A6.1b: Tabulated values for the interference potential of VHF Reference Network 1 for 1% of time - (1)

Distance Land Cold |Warm|Distance Land Cold |Warm |Distance Land Cold |Warm|Distance Land Cold |Warm|Distance Land Cold |Warm
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 59.2 | 59.2 | 59.2 60 35.0| 42.0 | 43.9 120 26.1| 34.2 | 36.7 180 19.7| 28.8 | 31.8 240 14.0| 23.6 | 27.6
2 48.7 | 52.8 | 54.0 62 34.7| 41.6 | 43.6 122 25.9 | 34.0| 36.5 182 19.5| 28.6 | 31.6 242 13.8]| 23.5| 27.4
4 48.5 [ 52.7 | 53.9 64 34.3| 41.2 | 43.2 124 25.7 | 33.8 | 36.3 184 19.3| 28.4 | 31.5 244 13.6 | 23.3 | 27.3
6 48.3 | 52.5 | 53.8 66 33.9| 40.9 | 42.9 126 25.4 | 33.6 | 36.1 186 19.1] 28.3 | 31.3 246 13.4] 23.1 | 27.1
8 48.0 [ 52.4 | 53.6 68 33.5| 40.6 | 42.6 128 25.2 | 33.4| 35.9 188 18.9] 28.1 | 31.2 248 13.2] 22.9 | 27.0
10 47.7| 52.1 | 53.4 70 33.1| 40.3 | 42.3 130 25.0 | 33.2| 35.8 190 18.7| 28.0 | 31.0 250 13.0] 22.8 | 26.9
12 47.4 | 51.8 | 53.2 72 32.7| 40.0 | 42.0 132 24.8 | 33.0 | 35.6 192 18.5| 27.8 | 30.9 252 12.8| 22.6 | 26.7
14 47.0[ 51.5 | 52.9 74 32.4| 39.7 | 41.7 134 245] 32.8 | 35.4 194 18.3| 27.6 | 30.8 254 12.6 | 22.4 | 26.6
16 46.6 [ 51.2 | 52.5 76 32.1| 39.4| 41.5 136 24.3 | 32.6 | 35.2 196 18.1| 27.5 | 30.6 256 12.4] 22.3 | 26.4
18 46.2 [ 50.8 | 52.2 78 31.8( 39.1( 41.2 138 24.1] 32.4| 35.1 198 17.9| 27.3 | 30.5 258 12.2] 22.1 | 26.3
20 45.7 | 50.5 | 51.8 80 31.5| 38.9| 41.0 140 23.9] 32.3| 34.9 200 17.8| 27.1 | 30.3 260 12.0] 21.9 | 26.2
22 45.2 [ 50.2 | 51.5 82 31.2| 38.6 | 40.7 142 23.7 | 32.1| 34.7 202 17.6 | 27.0 | 30.2 262 11.8 ] 21.8 | 26.0
24 44,7 49.8 | 51.1 84 31.0| 38.3 | 40.5 144 23.4 ]| 31.9| 34.6 204 17.4| 26.8 | 30.1 264 11.6] 21.6 | 25.9
26 44.2 | 49.4 | 50.7 86 30.7 | 38.1| 40.3 146 23.2| 31.7| 34.4 206 17.2 | 26.6 | 29.9 266 11.4] 21.4 | 25.8
28 43.7| 49.0 | 50.4 88 30.4 | 37.9 | 40.0 148 23.0| 31.5]| 34.2 208 17.0| 26.4 | 29.8 268 11.3] 21.2 | 25.6
30 43.3| 48.6 | 50.0 90 30.1| 37.6 | 39.8 150 22.8 | 31.3| 34.1 210 16.8 | 26.3 | 29.7 270 11.1] 21.1 | 255
32 42.8 | 48.2 | 49.7 92 29.8| 37.4 | 39.6 152 22.6 | 31.2| 33.9 212 16.6 | 26.1 | 29.5 272 10.9] 20.9 | 25.3
34 42.4 | 47.8 | 49.4 94 29.5| 37.2 | 39.4 154 22.4| 31.0| 33.7 214 16.4| 25.9 | 29.4 274 10.7] 20.7 | 25.2
36 41.9( 475 | 49.1 96 29.2 | 36.9| 39.2 156 22.2 | 30.8 | 33.6 216 16.3| 25.8 | 29.2 276 10.5] 20.6 | 25.1
38 415 47.2 | 48.7 98 28.9| 36.7 | 39.0 158 22.0| 30.6 | 33.4 218 16.1| 25.6 | 29.1 278 10.3] 20.4 | 24.9
40 41.1| 47.0 | 48.4 100 28.6| 36.5| 38.7 160 21.7 ] 30.5| 33.3 220 15.9| 25.4 | 29.0 280 10.1] 20.2 | 24.8
42 40.6 | 46.6 | 48.1 102 28.4| 36.2 | 38.5 162 21.5] 30.3] 33.1 222 15.7| 25.2 | 28.8 282 9.9 | 20.0 | 24.7
44 40.2 | 46.3 | 47.8 104 28.1| 36.0 | 38.3 164 21.3] 30.1| 33.0 224 15.5| 25.1 | 28.7 284 9.7 | 19.9 | 24.5
46 39.8| 46.0 | 47.5 106 27.9| 35.7 | 38.1 166 21.1] 29.9| 32.8 226 15.3| 24.9 | 28.5 286 9.5 | 19.7 | 24.4
48 39.4| 45.7 | 47.2 108 27.6| 35.5| 37.9 168 20.9 | 29.8 | 32.7 228 15.1| 24.7 | 28.4 288 9.3 | 19.5]| 24.2
50 39.0| 45.3 | 46.9 110 27.3| 35.3| 37.7 170 20.7 | 29.6 | 32.5 230 14.9| 245 | 28.3 290 9.1 1194 | 24.1
52 38.6 | 45.0 | 46.6 112 27.1) 35.1 | 37.5 172 20.5]| 29.4| 32.4 232 14.7| 24.3 | 28.1 292 8.9 | 19.2 | 24.0
54 36.1| 43.2 | 44.9 114 26.9| 34.9 | 37.3 174 20.3 | 29.3| 32.2 234 14.6 | 24.2 | 28.0 294 8.7 | 19.0 | 23.8
56 35.7| 42.8 | 44.6 116 26.6| 34.6 | 37.1 176 20.1] 29.1] 32.1 236 14.4| 24.0 | 27.8 296 8.5 | 18.9 | 23.7
58 35.4| 42.4 | 44.2 118 26.4| 34.4 | 36.9 178 19.9| 28.9| 31.9 238 14.2 | 23.8 | 27.7 298 8.3 | 18.7 | 23.6
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Table A6.1b: Tabulated values for the interference potential of VHF Reference Network 1 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 8.1 | 18,5 | 23.5 360 2.7 | 13.7] 20.0 420 -2.8 |1 9.3 [ 16.9 480 -8.2| 5.3 | 14.1 540 |-13.7| 1.5 | 11.6
302 7.9 | 184 | 23.3 362 25 | 13.6] 19.9 422 -29 | 9.2 | 16.8 482 -8.4 | 5.1 | 14.0 542 |-13.8| 1.4 | 11.6
304 7.8 | 18.2 | 23.2 364 2.3 | 13.4] 19.8 424 -3.1 | 9.0 | 16.7 484 -8.6 | 5.0 | 13.9 544 |-14.0| 1.3 | 11.5
306 7.6 | 18.0 | 23.1 366 2.1 | 13.3] 19.7 426 -3.3 | 8.9 [ 16.6 486 -8.7| 4.9 | 13.8 546 |-14.2| 1.2 | 11.4
308 7.4 1179 | 23.0 368 2.0 | 13.1] 19.6 428 -3.5 | 8.7 [ 165 488 -89 | 4.7 | 13.7 548 |-14.4| 1.1 | 11.3
310 7.2 | 17.7 | 22.9 370 1.8 | 12.9| 19.5 430 -3.7 | 8.6 | 16.4 490 -9.1| 46 | 13.6 550 |-14.6| 0.9 | 11.2
312 7.0 | 17.6 | 22.8 372 1.6 | 12.8 | 19.4 432 -3.8 | 85 [ 16.3 492 -9.3| 4.5 | 135 552 |-14.8| 0.8 | 11.2
314 6.9 | 174 | 22.6 374 1.4 ] 126 19.2 434 -4.0 | 83 [ 16.2 494 95| 4.3 | 135 554 |-14.9| 0.7 | 11.1
316 6.7 | 17.2 | 22.5 376 1.2 1125 19.1 436 -4.2 | 82 | 16.2 496 9.7 | 4.2 | 134 556 |-15.1| 0.6 | 11.0
318 6.5 | 17.1 | 22.4 378 1.1 1 12.3 | 19.0 438 4.4 | 8.1 | 16.1 498 -9.8| 4.1 | 13.3 558 |-15.3| 0.5 | 10.9
320 6.3 | 16.9 | 22.3 380 0.9 | 12.2] 18.9 440 46 | 7.9 | 16.0 500 |[-10.0( 3.9 | 13.2 560 |-15.5| 0.4 | 10.9
322 6.1 | 16.7 | 22.2 382 0.7 | 12.0] 18.8 442 -4.7 | 7.8 | 15.9 502 |[-10.2( 3.8 | 13.1 562 |-15.7| 0.2 | 10.8
324 6.0 | 16.6 | 22.0 384 0.5 | 11.9] 18.7 444 -49 | 7.7 | 15.8 504 |-10.4( 3.7 | 13.0 564 |-15.8| 0.1 | 10.7
326 5.8 | 16.4 | 21.9 386 0.3 | 11.7] 18.6 446 5.1 | 75 [ 157 506 |[-10.6( 3.6 | 13.0 566 |-16.0/ 0.0 | 10.6
328 5.6 | 16.3 | 21.8 388 0.1 | 11.6] 18.5 448 53| 7.4 | 15.6 508 |[-10.7( 3.5 | 12.9 568 |-16.2| -0.1 | 10.6
330 5.4 | 16.1 | 21.7 390 0.0 | 11.4] 18.4 450 55| 7.3 [ 155 510 |[-10.9( 3.3 | 12.8 570 |-16.4| -0.2 | 10.5
332 5.2 | 15.9 | 21.6 392 -0.2 | 11.3 | 18.3 452 5.7 7.1 | 154 512 |-11.1| 3.2 | 12.7 572 |-16.6| -0.4 | 10.4
334 5.1 | 15.8 | 21.5 394 -0.4 | 11.1 | 18.2 454 -5.8 | 7.0 [ 15.3 514 |-11.3| 3.1 | 12.7 574 |-16.8| -0.5 | 10.3
336 4.9 | 15.6 | 21.3 396 -0.6 | 10.9 | 18.1 456 -6.0 | 6.9 [ 15.2 516 |[-11.5( 3.0 | 12.6 576 |-16.9| -0.6 | 10.3
338 4.7 | 15,5 | 21.2 398 -0.8 | 10.8 | 18.0 458 -6.2 | 6.7 [ 15.1 518 |-11.7 2.9 | 12.5 578 |-17.1| -0.7 | 10.2
340 45 | 153 | 21.1 400 -1.0 | 10.7 | 17.9 460 -6.4 | 6.6 [ 15.0 520 |[-11.8( 2.7 | 12.4 580 |-17.3| -0.8 | 10.1
342 43 | 15.1| 21.0 402 -1.1 ] 10.5| 17.8 462 -6.6 | 6.5 [ 14.9 522 |-12.0( 2.6 | 12.3 582 |-17.5| -0.9 | 10.0
344 4.1 | 15.0 | 20.9 404 -1.3 | 104 | 17.7 464 -6.7 | 6.3 | 14.8 524 |-12.2| 2.5 | 12.3 584 |-17.7| -1.1 | 10.0
346 4.0 | 14.8 | 20.8 406 -1.5]10.2 | 17.6 466 -6.9 | 6.2 | 14.8 526 |-12.4| 2.4 | 12.2 586 |-17.8| -1.2 | 9.9
348 3.8 | 14.6 | 20.7 408 -1.7 1 10.1| 17.5 468 -7.1 | 6.1 | 147 528 |-12.6( 2.3 | 12.1 588 |-18.0| -1.3 | 9.8
350 3.6 | 14.5] 20.5 410 -1.9 ] 10.0| 17.4 470 -7.3 | 5.9 [ 14.6 530 |[-12.8( 2.1 | 12.0 590 |-18.2| -1.4 | 9.7
352 3.4 | 143 ] 20.4 412 -2.0] 9.8 | 17.3 472 -7.5 | 5.8 [ 145 532 |[-12.9( 2.0 | 11.9 592 |-18.4| -1.5 | 9.7
354 3.2 | 14.2 ] 20.3 414 2.2 | 9.7 | 17.2 474 -7.7 | 5.7 | 14.4 534 |[-13.1( 1.9 | 11.9 594 |-18.6| -1.7 | 9.6
356 3.1 | 14.0 | 20.2 416 2.4 9.6 | 17.1 476 -7.8 | 5.5 [ 14.3 536 |[-13.3| 1.8 | 11.8 596 |-18.8| -1.8 | 9.5
358 2.9 [ 13.9] 20.1 418 26| 9.4 | 17.0 478 -8.0 | 5.4 | 14.2 538 |-13.5( 1.7 | 11.7 598 |-18.9| -1.9 | 9.5
600 |-19.1| -2.0 | 9.4
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Table A6.2a: Tabulated values for the interference potential of VHF Reference Network 2 for 50% of time - (1)

Distance Land Cold [Warm|Distance Land Cold [Warm |Distance Land Cold [Warm|Distance Land Cold [Warm|Distance Land Cold [Warm
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 57.2| 57.2 | 57.2 60 19.6 | 25.2 | 25.2 120 6.3 | 9.7 | 9.7 180 -1.6 | 1.1 1.1 240 78| -5.4 | -5.4
2 48.0( 48.4 | 48.4 62 19.0| 24.6 | 24.6 122 6.0 | 9.3 | 9.3 182 -1.8 | 0.9 0.9 242 -8.0| -5.6 | -5.6
4 47.0| 476 | 47.6 64 18.4| 24.0 | 24.0 124 57 | 9.0 | 9.0 184 2.1 | 0.7 0.7 244 -8.2| -5.8 | -5.8
6 46.0 | 46.7 | 46.7 66 17.8| 23.4 | 23.4 126 54 | 86 | 8.6 186 -2.3| 0.4 0.4 246 -8.4| -6.0 | -6.0
8 44,8 | 45.8 | 45.8 68 17.2| 22.7 | 22.7 128 5.1 | 83 | 83 188 25| 0.2 0.2 248 -8.6| -6.2 | -6.2
10 43.7| 449 | 449 70 16.6 | 22.0 | 22.0 130 48 | 8.0 | 8.0 190 -2.7 | 0.0 0.0 250 -8.8| 6.4 | -6.4
12 42,41 43.9 | 43.9 72 16.1]| 21.4 | 21.4 132 45 | 76 | 7.6 192 29| -0.3 | -0.3 252 -9.0| -6.6 | -6.6
14 41.2| 429 | 42.9 74 15.5| 20.7 | 20.7 134 42 | 7.3 | 7.3 194 -3.2| -05 | -0.5 254 -9.2| -6.8 | -6.8
16 39.9( 419 | 419 76 15.0| 20.2 | 20.2 136 39 | 70 | 7.0 196 -3.4 | -0.7 | -0.7 256 94| -70 | -7.0
18 38.6 | 40.9 | 40.9 78 145]| 19.6 | 19.6 138 36 | 6.7 | 6.7 198 -3.6 | -0.9 | -0.9 258 96| -7.2 | -7.2
20 37.5| 40.0 | 40.0 80 14.1] 19.1 | 19.1 140 3.3 | 64 | 6.4 200 -3.8 | -1.2 | -1.2 260 98| -74 | -7.4
22 36.5| 39.2 | 39.2 82 13.6| 185 18.5 142 3.1 | 6.1 | 6.1 202 40| -1.4 | -1.4 262 -10.0| -7.5 | -7.5
24 355 38.4 | 38.4 84 13.2]| 18.0 | 18.0 144 28 | 58 | 5.8 204 42| -1.6 | -1.6 264 -10.2| 7.7 | -7.7
26 344|375 | 37.5 86 127 174 | 17.4 146 25 | 55 | 55 206 -4.4 | -1.8 | -1.8 266 -10.4| -7.9 | -7.9
28 32.6| 36.0 | 36.0 88 12.3] 16.9 | 16.9 148 23 | 5.2 | 5.2 208 -46 | -2.0 | -2.0 268 -10.6| -8.1 | -8.1
30 31.6| 35.2 | 35.2 90 11.8| 16.4 | 16.4 150 20 | 49 | 4.9 210 48| -22 | -2.2 270 -10.8| -8.3 | -8.3
32 30.6| 34.4 | 34.4 92 11.4] 159 15.9 152 1.8 | 46 | 4.6 212 50| -24 | -24 272 -11.0| -8.5 | -8.5
34 29.6 | 33.7 | 33.7 94 11.0| 154 | 154 154 15| 44| 44 214 5.2 | -27 | -2.7 274 -11.2| -8.7 | -8.7
36 28.6 | 32.9 | 32.9 96 106 149 | 149 156 13 | 41| 41 216 54| -29 | -2.9 276 -11.4| -8.9 | -8.9
38 27.7| 32.2 | 32.2 98 10.2| 144 | 14.4 158 1.0 [ 3.8 | 3.8 218 56| -3.1 | -3.1 278 -11.6] -9.1 | -9.1
40 26.8| 315 315 100 9.8 | 14.0] 14.0 160 0.8 | 36 | 3.6 220 -5.8 | -3.3 | -3.3 280 -11.8] -9.2 | -9.2
42 26.0 | 30.8 | 30.8 102 9.4 | 13.5| 135 162 05| 3.3 | 3.3 222 -6.0 | -3.5 | -3.5 282 -12.0| -9.4 | -9.4
44 25.2| 30.1 | 30.1 104 9.0 | 13.1| 13.1 164 03| 31| 3.1 224 -6.2 | -3.7 | -3.7 284 -12.2| -9.6 | -9.6
46 244 29.4 | 29.4 106 8.7 | 126 | 12.6 166 0.0 | 28 | 2.8 226 -6.4 | -3.9 | -3.9 286 -12.4] -9.8 | -9.8
48 23.7| 28.7 | 28.7 108 8.3 |122| 12.2 168 -02 | 26 | 2.6 228 6.6 | -4.1 | 4.1 288 -12.5| -10.0 | -10.0
50 229 28.1 | 28.1 110 8.0 | 11.8| 11.8 170 -05| 23 | 2.3 230 -6.8 | -4.3 | -4.3 290 -12.7] -10.2 | -10.2
52 222|274 | 27.4 112 7.6 | 11.3| 11.3 172 0.7 21| 2.1 232 -7.0| -46 | -4.6 292 -12.9] -10.3 | -10.3
54 215 26.9 | 26.9 114 7.3 |1 10.9 | 10.9 174 -09 | 1.8 | 1.8 234 -7.2 | -4.8 | -4.8 294 -13.1| -10.5| -10.5
56 20.9| 26.3 | 26.3 116 6.9 | 10.5| 10.5 176 1.2 1.6 | 1.6 236 -7.4 | -5.0 | -5.0 296 -13.3| -10.7 | -10.7
58 20.2 | 25.8 | 25.8 118 6.6 | 10.1 | 10.1 178 -1.4 | 1.3 | 1.3 238 -7.6 | -5.2 | -6.2 298 -13.5| -10.9 | -10.9
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Table A6.2a: Tabulated values for the interference potential of VHF Reference Network 2 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-13.7(-11.1|-11.21] 360 |-18.8|-16.1|-16.1|] 420 [-23.8(-21.1|-21.1| 480 |-28.8|-26.0|-26.0] 540 |-33.6|-30.8|-30.8
302 |-13.8|-11.2|-11.2] 362 |-19.0|-16.3]|-16.3 422 |-24.0(-21.2|-21.2] 482 |-28.9|-26.2|-26.2| 542 |-33.8|-31.0(-31.0
304 |-14.0(-11.4|-11.4] 364 |-19.2|-16.4|-16.4| 424 [-24.2|-21.4|-21.4] 484 |-29.1|-26.3|-26.3] 544 |-33.9|-31.1]|-31.1
306 |-14.2|-11.6|-11.6] 366 |-19.3|-16.6|-16.6| 426 [-24.3(-21.6|-21.6] 486 |-29.3|-26.5|-26.5] 546 |-34.1|-31.3|-31.3
308 |-14.4|-11.7|-11.7] 368 |-19.5|-16.8|-16.8] 428 |[-245(-21.7|-21.7|] 488 |-29.4|-26.6|-26.6] 548 |-34.3|-31.5|-31.5
310 |-14.5(-11.9|-11.9] 370 |-19.7]|-16.9[-16.9] 430 [-24.7(-21.9|-21.9] 490 |-29.6|-26.8|-26.8] 550 |-34.4|-31.6]|-31.6
312 |-14.7|-12.1|-12.1) 372 |-19.8]|-17.1|-171| 432 [-24.8(-22.1|-22.1| 492 |-29.7|-27.0|-27.0] 552 |-34.6|-31.8|-31.8
314 |-14.9|-12.2|-12.2] 374 |-20.0|-17.3[-17.3] 434 |[-25.0(-22.2|-22.2] 494 |-29.9|-27.1|-27.1| 554 |-34.8|-32.0|-32.0
316 |-15.1|-12.4|-12.4] 376 |-20.2|-17.4|-17.4| 436 [-25.2|-22.4|-22.4] 496 |-30.1|-27.3|-27.3] 556 |-34.9]|-32.1|-32.1
318 |-15.2|-12.6|-12.6] 378 |-20.3|-17.6|-17.6| 438 [-25.3|-22.6|-22.6] 498 |-30.2|-27.4|-27.4] 558 |-35.1|-32.3|-32.3
320 |-15.4|-12.7|-12.7] 380 |-20.5|-17.8|-17.8] 440 |[-25.5(-22.7|-22.7] 500 |-30.4|-27.6|-27.6] 560 |-35.2|-32.4|-32.4
322 |-15.6|-12.9|-12.9] 382 |-20.7|-17.9|-17.9| 442 |[-25.7|-22.9|-22.9] 502 |-30.5|-27.8|-27.8] 562 |-35.4|-32.6|-32.6
324 |-15.7|-13.1|-13.1] 384 |-20.8|-18.1|-18.1| 444 |[-25.8(-23.1|-23.1] 504 |-30.7|-27.9|-27.9] 564 |-35.6|-32.8|-32.8
326 |-15.9|-13.2|-13.2] 386 |-21.0|-18.3|-18.3| 446 [-26.0(-23.2|-23.2] 506 |-30.9|-28.1|-28.1] 566 |-35.7|-32.9|-32.9
328 |-16.1|-13.4|-13.4] 388 |-21.2|-18.4|-18.4| 448 |[-26.2|-23.4|-23.4] 508 |-31.0|-28.2|-28.2] 568 |-35.9|-33.1|-33.1
330 |-16.3|-13.6|-13.6] 390 |-21.3|-18.6|-18.6|] 450 [-26.3|-23.6|-23.6] 510 |-31.2|-28.4|-28.4] 570 |-36.1|-33.3|-33.3
332 |-16.4|-13.8|-13.8] 392 |-21.5|-18.8|-18.8] 452 |[-26.5(-23.7|-23.7] 512 |-31.4|-28.6|-28.6] 572 |-36.2|-33.4|-33.4
334 |-16.6|-13.9|-13.9] 394 |-21.7]|-18.9|-189| 454 [-26.6(-23.9|-23.9| 514 |-31.5|-28.7|-28.7] 574 |-36.4|-33.6|-33.6
336 |-16.8|-14.1|-14.1] 396 |-21.8|-19.1|-19.1| 456 [-26.8(-24.0|-24.0] 516 |-31.7|-28.9|-28.9] 576 |-36.6|-33.8|-33.8
338 |-16.9|-14.3|-14.3] 398 |-22.0]|-19.3|-19.3| 458 [-27.0(-24.2|-24.2] 518 |-31.8|-29.0|-29.0] 578 |-36.7|-33.9|-33.9
340 |-17.1|-14.4|-14.4] 400 |-22.2]|-19.4(-19.4| 460 [-27.1|-24.4]|-24.4] 520 |-32.0|-29.2|-29.2] 580 |-36.9|-34.1]|-34.1
342 |-17.3|-14.6|-14.6] 402 |-22.3|-19.6|-19.6| 462 [-27.3|-24.5|-24.5| 522 |-32.2|-29.4|-29.4] 582 |-37.1|-34.2|-34.2
344 |-17.5|-14.8|-14.8] 404 |-22.5|-19.8|-19.8] 464 |-27.5(-24.7|-24.7] 524 |-32.3|-29.5|-29.5| 584 |-37.2|-34.4|-34.4
346 |-17.6|-14.9|-149] 406 |-22.7|-19.9[-19.9| 466 [-27.6(-24.9|-24.9| 526 |-32.5|-29.7|-29.7] 586 |-37.4|-34.6|-34.6
348 |-17.8|-15.1|-15.1] 408 |-22.8|-20.1|-20.1| 468 [-27.8(-25.0|-25.0] 528 |-32.6|-29.9|-29.9] 588 |-37.6|-34.7|-34.7
350 |-18.0|-15.3|-15.3] 410 |-23.0|-20.3|-20.3|] 470 [-28.0(-25.2|-25.2] 530 |-32.8/-30.0|-30.0] 590 |-37.7|-34.9|-34.9
352 |-18.1|-15.4|-15.4] 412 |-23.2|-20.4|-20.4| 472 |[-28.1|-25.3|-25.3] 532 |-33.0|-30.2|-30.2] 592 |-37.9]|-35.1]|-35.1
354 |-18.3|-15.6|-15.6] 414 |-23.3|-20.6|-20.6| 474 [-28.3|-25.5|-25.5] 534 |-33.1|-30.3|-30.3] 594 |-38.1|-35.2|-35.2
356 |-18.5|-15.8|-15.8] 416 |-23.5|-20.7|-20.7] 476 |[-28.4|-25.7|-25.7] 536 |-33.3|-30.5|-30.5] 596 |-38.2|-35.4|-35.4
358 |-18.6|-15.9|-15.9] 418 |-23.7|-20.9|-20.9] 478 [-28.6(-25.8|-25.8] 538 |-33.5|-30.7|-30.7] 598 |-38.4|-35.6|-35.6
600 |-38.6|-35.7|-35.7
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Table A6.2b: Tabulated values for the interference potential of VHF Reference Network 2 for 1% of time - (1)

Distance Cold [Warm|Distance Cold [Warm |Distance Cold [Warm|Distance Cold [Warm|Distance Cold [Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 58.3| 58.3 | 58.3 60 31.4| 37.8 | 38.9 120 23.2 | 31.6 | 33.1 180 17.2| 26.7 | 28.9 240 11.4| 21.6 | 24.7
2 499 51.2 | 515 62 31.1| 37.6 | 38.7 122 23.0| 31.4 | 33.0 182 17.0| 26.5 | 28.8 242 11.2]| 21.4 | 24.6
4 49.1| 50.8 | 51.1 64 30.7| 37.3 | 38.5 124 22.8| 31.2 | 32.8 184 16.8| 26.3 | 28.6 244 11.0]| 21.2 | 24.5
6 48.3| 50.3 | 50.7 66 30.4 | 37.1| 38.2 126 226 | 31.0 | 32.7 186 16.6 | 26.2 | 28.5 246 10.9| 21.1 | 24.3
8 47.4| 49.8 | 50.2 68 30.1( 36.9 | 38.0 128 22.3] 30.9 | 32.5 188 16.4| 26.0 | 28.4 248 10.7]| 20.9 | 24.2
10 46.5| 49.3 | 49.6 70 29.7| 36.6 | 37.8 130 22.1] 30.7 | 32.4 190 16.2 | 25.8 | 28.2 250 10.5| 20.7 | 24.0
12 456 | 48.7 | 49.1 72 29.4| 36.4 | 37.6 132 21.9| 30.5| 32.2 192 16.1| 25.7 | 28.1 252 10.3| 20.6 | 23.9
14 44,7 | 48.2 | 485 74 29.1| 36.2 | 37.3 134 21.7] 30.4 | 32.1 194 15.9| 25,5 | 28.0 254 10.1| 20.4 | 23.8
16 439 47.7 | 48.0 76 28.8| 35.9 | 37.1 136 21.5] 30.2 | 31.9 196 15.7| 25.3 | 27.8 256 9.9 | 20.2 | 23.6
18 43,1 | 47.2 | 47.6 78 28.6 | 35.7 | 36.9 138 21.3] 30.1 | 31.8 198 15.5| 25.2 | 27.7 258 9.7 | 20.1 | 23.5
20 42,4 | 46.7 | 47.2 80 28.3| 35.5| 36.7 140 21.1]| 29.9| 31.6 200 15.3| 25.0 | 27.5 260 95| 19.9 | 234
22 41.8| 46.3 | 46.7 82 28.0| 35.2 | 36.5 142 20.9| 29.7 | 31.5 202 15.1| 24.8 | 27.4 262 9.3 | 19.7 | 23.2
24 41.2| 45.9 | 46.3 84 27.7| 35.0 | 36.3 144 20.7 ]| 29.6 | 31.4 204 14.9| 24.7 | 27.3 264 9.1 ]| 195 | 23.1
26 40.7 | 45.4 | 45.9 86 275 34.8 | 36.1 146 205]| 29.4 | 31.2 206 147 245 | 27.1 266 8.9 | 19.4 | 23.0
28 38.3| 43,5 | 44.0 88 27.2| 34.6 | 35.9 148 20.3 ]| 29.3 | 31.1 208 145|243 | 27.0 268 8.8 |1 19.2 | 22.9
30 37.7| 43.0 | 43.6 90 26.9| 34.4 | 35.7 150 20.1] 29.1 | 31.0 210 14.3]| 24.1 | 26.8 270 8.6 | 19.0 | 22.7
32 37.1| 42.6 | 43.2 92 26.7| 34.2 | 35.6 152 19.9 | 29.0 | 30.8 212 14.1]| 24.0 | 26.7 272 8.4 | 18.9 | 22.6
34 36.6 | 42.2 | 42.8 94 26.4| 34.0| 35.4 154 19.7 | 28.8 | 30.7 214 14.0| 23.8 | 26.6 274 8.2 | 18.7 | 22.5
36 36.1| 41.7 | 42.4 96 26.2| 33.8 | 35.2 156 19.5| 28.6 | 30.5 216 13.8| 23.6 | 26.4 276 8.0 | 18,5 | 22.3
38 35.7| 41.3 | 42.1 98 25.9| 33.6 | 35.0 158 19.3 | 285 | 30.4 218 13.6 | 23.5 | 26.3 278 7.8 |1 18.3 | 22.2
40 35.3| 41.0 | 41.8 100 25.7| 33.4 | 34.8 160 19.1 | 28.3 | 30.3 220 13.4| 23.3 | 26.1 280 7.6 | 182 | 22.1
42 349 40.6 | 41.5 102 25.4| 33.2 | 34.7 162 18.9 | 28.1| 30.1 222 13.2 ]| 23.1 | 26.0 282 7.4 1 18.0| 21.9
44 345 40.3 | 41.2 104 25.1| 33.0| 345 164 18.7 | 28.0 | 30.0 224 13.0]| 22.9 | 25.9 284 7.2 117.8 | 21.8
46 34.1| 39.9 | 40.9 106 249 32.8 | 34.3 166 18.5| 27.8 | 29.9 226 12.8| 22.8 | 25.7 286 71| 17.6 | 21.7
48 33.6 | 39.6 | 40.5 108 246| 32.6 | 34.1 168 18.3 | 27.6 | 29.7 228 12.6| 22.6 | 25.6 288 6.9 | 17.5| 21.6
50 33.2| 39.3 | 40.2 110 24.4| 32.5| 34.0 170 18.1| 27.5| 29.6 230 124 224 | 25.4 290 6.7 | 17.3 | 21.4
52 32.8| 38.9 | 40.0 112 24.2| 32.3 | 33.8 172 179 | 27.3 | 29.4 232 12.2| 22.3 | 25.3 292 6.5 | 17.1| 21.3
54 32.4| 38.6 | 39.7 114 23.9| 32.1| 33.6 174 17.7 | 27.2 | 29.3 234 12.0]| 22.1| 25.2 294 6.3 |17.0| 21.2
56 320 38.3 | 39.4 116 23.7| 31.9| 335 176 176 | 27.0 | 29.2 236 11.8]| 21.9 | 25.0 296 6.1 | 16.8 | 21.0
58 31.7| 38.1 | 39.2 118 23.5| 31.7 | 33.3 178 17.4 | 26.8 | 29.0 238 11.6| 21.8 | 24.9 298 5.9 | 16.6 | 20.9
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Table A6.2b: Tabulated values for the interference potential of VHF Reference Network 2 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 5.7 | 16.4 | 20.8 360 0.1 |11.4] 17.2 420 -5.3 | 6.9 [ 141 480 [-10.7 2.7 | 11.4 540 |-16.2| -1.1 | 8.8
302 5.5 | 16.3 | 20.7 362 -0.1 ] 11.2 | 17.1 422 -5.5 | 6.7 | 14.0 482 [-10.9( 2.5 | 11.3 542 |-16.4| -1.2 | 8.8
304 5.4 | 16.1 | 20.5 364 -0.3 ] 11.1| 17.0 424 -5.7 | 6.6 [ 13.9 484 |-11.1| 2.4 | 11.2 544 |-16.6| -1.3 | 8.7
306 5.2 | 15.9 | 20.4 366 -0.5 ] 10.9 | 16.9 426 -5.9 | 6.4 [ 13.8 486 [-11.3| 2.3 | 11.1 546 |-16.8| -1.5 | 8.6
308 5.0 | 15.7 | 20.3 368 -0.7 | 10.8 | 16.7 428 -6.0 | 6.3 [ 13.7 488 [-11.4| 2.2 | 11.0 548 |-17.0| -1.6 | 8.5
310 4.8 | 15.6 | 20.2 370 -0.9 | 10.6 | 16.6 430 -6.2 | 6.1 [ 13.6 490 [-11.6f 2.0 | 10.9 550 |-17.2| -1.7 | 8.4
312 4.6 | 15.4 | 20.0 372 -1.1 ] 10.4 | 16.5 432 -6.4 | 6.0 [ 13.6 492 [-11.8| 1.9 | 10.8 552 |-17.3| -1.8 | 8.4
314 4.4 | 15.2 | 19.9 374 -1.2 ] 10.3 | 16.4 434 -6.6 | 5.8 [ 135 494 [-12.0( 1.8 | 10.8 554 |-17.5| -1.9 | 8.3
316 4.2 | 15.1 | 19.8 376 -1.4 ] 10.1 | 16.3 436 -6.7 | 5.7 | 13.4 496 |[-12.2| 1.6 | 10.7 556 |-17.7| -2.0 | 8.2
318 4.0 | 149 | 19.7 378 -1.6 | 10.0 | 16.2 438 -6.9 | 5.5 [ 13.3 498 [-12.4| 1.5 | 10.6 558 |-17.9| -2.2 | 8.2
320 3.9 | 14.7] 195 380 -1.8 ] 9.8 | 16.1 440 -7.1 | 5.4 | 13.2 500 |[-12.5( 1.4 | 10.5 560 |-18.1| -2.3 | 8.1
322 3.7 | 146 ]| 19.4 382 -1.9 ] 9.7 | 16.0 442 -7.3 | 5.2 [ 131 502 |[-12.7( 1.3 | 10.4 562 |-18.3| -2.4 | 8.0
324 3.5 | 14.4] 19.3 384 -2.1 ] 9.5 | 15.9 444 -7.5 | 5.1 [ 13.0 504 |[-12.9( 1.1 | 10.3 564 |-18.5| -2.5 | 7.9
326 3.3 142 ] 19.2 386 -2.3] 9.4 | 15.8 446 -7.6 | 49 [ 12.9 506 |[-13.1( 1.0 | 10.3 566 |-18.6| -2.6 | 7.9
328 3.1 | 14.0] 19.0 388 25| 9.2 | 15.7 448 -7.8 | 4.8 | 12.8 508 |[-13.3| 0.9 | 10.2 568 |-18.8| -2.7 | 7.8
330 2.9 | 13.9 ] 18.9 390 2.7 9.1 | 156 450 -8.0 | 4.7 | 12.7 510 |[-13.5( 0.8 | 10.1 570 |-19.0| 2.9 | 7.7
332 2.7 | 13.7 | 18.8 392 -2.8 ] 89 | 155 452 -8.2 | 45 | 12.6 512 |-13.7( 0.6 | 10.0 572 |-19.2| -3.0 | 7.7
334 2.5 | 135 18.7 394 -3.0| 88 | 154 454 -8.3 | 4.4 | 125 514 |-13.8( 0.5 | 9.9 574 |-19.4| -3.1 | 7.6
336 2.3 | 13.4] 18.6 396 -3.2 | 8.6 | 15.3 456 -85 | 43 | 12.4 516 |[-14.0( 0.4 | 9.8 576 |-19.6| -3.2 | 7.5
338 2.1 | 13.2 ]| 18.4 398 -3.4 | 8.5 | 15.2 458 -8.7 | 4.1 | 12.3 518 |[-14.2( 0.3 | 9.8 578 |-19.7| -3.3 | 7.5
340 1.9 | 13.0 | 18.3 400 -3.6 | 83 | 15.1 460 -8.9 | 4.0 [ 12.2 520 |[-14.4( 0.2 | 9.7 580 |-19.9| -3.4 | 7.4
342 1.7 | 12.8 | 18.2 402 -3.7 | 8.2 | 15.0 462 -9.1 | 3.9 [ 121 522 |-14.6( 0.0 | 9.6 582 |-20.1| -35 | 7.3
344 1.6 | 12.7 | 18.1 404 -3.9 | 8.0 | 14.9 464 -9.3 | 3.7 [ 121 524 |-14.8( -0.1 | 9.5 584 |-20.3| -3.6 | 7.3
346 1.4 1125 | 17.9 406 4.1 7.9 | 14.8 466 -9.4 | 3.6 [ 12.0 526 |[-14.9( -0.2 | 9.4 586 |-20.5| -3.8 | 7.2
348 1.2 | 12.3 | 17.8 408 4.3 | 7.7 | 14.7 468 -9.6 | 3.4 [ 11.9 528 |[-15.1| -0.3 | 9.3 588 |-20.7| -3.9 | 7.1
350 1.0 | 12.2 | 17.7 410 4.4 7.6 | 14.6 470 -9.8 | 3.3 (118 530 |[-15.3| -0.5 | 9.3 590 |-20.8| 4.0 | 7.1
352 0.8 | 12.0]| 17.6 412 46| 7.4 | 145 472 |-10.0( 3.2 | 11.7 532 |-15.5( -0.6 | 9.2 592 |-21.0| 4.1 ] 7.0
354 0.6 | 11.9] 17.5 414 48| 7.3 | 14.4 474 [-10.2| 3.1 | 11.6 534 |-15.7| -0.7 | 9.1 594 |-21.2| -4.2 | 6.9
356 04 | 11.7 ]| 17.4 416 50| 7.2 | 14.3 476 [-10.3[ 2.9 | 11.5 536 |[-15.9( -0.8 | 9.0 596 |-21.4| -4.3 | 6.9
358 0.2 [ 11.6 ]| 17.3 418 5.1 7.0 | 14.2 478 |-105( 2.8 | 11.4 538 |[-16.1| -1.0 | 8.9 598 |-21.6| -4.4 | 6.8
600 |-21.8| -4.5 | 6.7
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Table A6.3a: Tabulated values for the interference potential of VHF Reference Network 3 for 50% of time - (1)

Distance Cold [Warm|Distance Cold [Warm |Distance Cold [Warm|Distance Cold [Warm|Distance Cold [Warm
Land Land Land Land Land
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 59.2 | 59.2 | 59.2 60 13.1| 18.6 | 18.6 120 04 | 4.2 | 4.2 180 -7.6 | -4.8 | -4.8 240 -14.1]-11.3| -11.3
2 46.5| 46.5 | 46.5 62 12.6] 18.1 | 18.1 122 0.1 | 3.8 | 3.8 182 -7.8 | -5.0 | -5.0 242 -14.3|-11.5| -11.5
4 444 | 446 | 44.6 64 12.0| 175| 17.5 124 -0.2 | 3.4 | 34 184 -8.0 | -5.3 | -5.3 244 -145|-11.7| -11.7
6 42,4 | 42.7 | 42.7 66 115]| 16.9 | 16.9 126 -05| 3.1 | 3.1 186 -8.2| -56,5 | -56.5 246 -14.7|-12.0| -12.0
8 40.4 | 40.9 | 40.9 68 11.0]| 16.4 | 16.4 128 -0.8 | 2.7 | 2.7 188 -85 | -5.7 | -5.7 248 -14.9| -12.2 | -12.2
10 38.5| 39.3 | 39.3 70 10.5| 15.9 | 15.9 130 1.1 | 23 | 2.3 190 -8.7| -5.9 | -5.9 250 -15.0| -12.4| -12.4
12 36.6 | 37.7 | 37.7 72 9.9 | 15.3| 15.3 132 -1.4 | 20 | 2.0 192 -8.9| 6.1 | -6.1 252 -15.2|-12.6 | -12.6
14 349 36.3 | 36.3 74 9.4 | 14.8| 14.8 134 1.6 | 1.7 | 1.7 194 91| 6.4 | -6.4 254 -15.4|-12.8 | -12.8
16 33.2| 35.0 | 35.0 76 8.8 | 14.3| 14.3 136 -1.9 | 1.3 | 1.3 196 -9.3| 6.6 | -6.6 256 -15.6| -13.0 | -13.0
18 31.7| 33.9 | 33.9 78 8.3 | 13.7 | 13.7 138 22| 1.0 | 1.0 198 -9.6 | -6.8 | -6.8 258 -15.8| -13.2| -13.2
20 30.3| 32.8 | 32.8 80 7.8 | 13.2 | 13.2 140 25| 0.7 | 0.7 200 98| -7.0 | -7.0 260 -16.0| -13.4| -13.4
22 29.0| 31.8 | 31.8 82 7.4 | 12,7 | 12.7 142 28| 04 | 04 202 -10.0| -7.2 | -7.2 262 -16.2| -13.6 | -13.6
24 27.8| 30.8 | 30.8 84 6.9 | 12.2 | 12.2 144 3.1 01| 0.1 204 -10.2| -7.5 | -7.5 264 -16.4| -13.8 | -13.8
26 26.7 | 30.0 | 30.0 86 6.5 | 11.7 | 11.7 146 -3.3 | -0.2 | -0.2 206 -10.4| -7.7 | -7.7 266 -16.6| -14.0 | -14.0
28 256 29.1 | 29.1 88 6.1 | 11.2 | 11.2 148 -3.6 | -05 | -05 208 -10.7| -7.9 | -7.9 268 -16.8| -14.2 | -14.2
30 246 28.3 | 28.3 90 5.7 | 10.7 | 10.7 150 -39 | -0.8 | -0.8 210 -10.9| -8.1 | -8.1 270 -17.0| -14.4| -14.4
32 23.6| 275 | 27.5 92 5.3 | 10.2 | 10.2 152 42 -11 ] 1.1 212 -11.1| -8.3 | -8.3 272 -17.2| -14.6 | -14.6
34 22.6| 26.8 | 26.8 94 49| 9.8 | 9.8 154 4.4 | -1.4 | -1.4 214 -11.3| -8.6 | -8.6 274 -17.4| -14.8 | -14.8
36 21.7| 26.1 | 26.1 96 45| 9.3 | 9.3 156 47 | -1.7 | -1.7 216 -11.5| -8.8 | -8.8 276 -17.6| -15.0 | -15.0
38 20.8| 25,5 | 25.5 98 41| 8.8 | 8.8 158 -49 | -19 | -1.9 218 -11.8] -9.0 | -9.0 278 -17.8| -15.3 | -15.3
40 20.0| 24.8 | 24.8 100 3.8 | 84 | 84 160 52| -22]|-22 220 -12.0] -9.2 | -9.2 280 -18.0| -15.5| -15.5
42 19.2| 24.1 | 24.1 102 34| 79| 7.9 162 54| -25 ]| -25 222 -12.2] -9.4 | 9.4 282 -18.2| -15.6 | -15.6
44 18.4| 23.4 | 23.4 104 31| 75| 75 164 57| -28 ]| -2.8 224 -12.4] -9.6 | -9.6 284 -18.3| -15.8 | -15.8
46 17.7]| 22.8 | 22.8 106 27 | 71 | 7.1 166 -59 | -3.0 | -3.0 226 -12.6] -9.9 | -9.9 286 -18.5| -16.0 | -16.0
48 17.0]| 22.1 | 22.1 108 24 | 6.6 | 6.6 168 -6.2 | -3.3 | -3.3 228 -12.9]-10.1 | -10.1 288 -18.7| -16.2 | -16.2
50 16.3| 21.5 | 21.5 110 20| 6.2 | 6.2 170 -6.4 | -35 | -35 230 -13.1| -10.3 | -10.3 290 -18.9| -16.4| -16.4
52 15.6 | 20.9 | 20.9 112 1.7 | 5.8 | 5.8 172 -6.6 | -3.8 | -3.8 232 -13.3| -10.5 | -10.5 292 -19.1| -16.6 | -16.6
54 14.9] 20.4 | 20.4 114 14 | 54 | 54 174 69 | 41| 4.1 234 -13.5| -10.7 | -10.7 294 -19.3| -16.7 | -16.7
56 14.3] 19.8 | 19.8 116 1.1 | 5.0 | 5.0 176 7.1 | 43| 4.3 236 -13.7| -10.9 | -10.9 296 -19.5| -16.9| -16.9
58 13.7] 19.2 | 19.2 118 07| 46 | 4.6 178 7.3 | -46 | -4.6 238 -13.9|-11.1|-11.1 298 -19.7|-17.1] -17.1
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Table A6.3a: Tabulated values for the interference potential of VHF Reference Network 3 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-19.9|-17.3|-17.3] 360 |-25.3|-22.4|-22.4] 420 [-30.2(-27.4|-27.4] 480 |-35.2|-32.4|-32.4] 540 |-40.1|-37.2|-37.2
302 |-20.1|-17.5|-175] 362 |-25.4|-22.6|-22.6] 422 |[-30.4|-275|-27.5|] 482 |-35.4|-32.5|-32.5| 542 |-40.3|-37.4|-37.4
304 |-20.3|-17.6|-17.6] 364 |-25.6|-22.7|-22.7] 424 |-30.6|-27.7|-27.7] 484 |-35.6|-32.7|-32.7| 544 |-40.4]|-37.5|-37.5
306 |-20.5|-17.8|-17.8] 366 |-25.8|-22.9|-22.9] 426 [-30.7(-27.9|-27.9| 486 |-35.7|-32.8|-32.8] 546 |-40.6|-37.7|-37.7
308 |-20.7|-18.0|-18.0] 368 |-25.9|-23.1|-23.1|] 428 [-30.9(-28.0|-28.0] 488 |-35.9|-33.0|-33.0] 548 |-40.8]|-37.9|-37.9
310 |-20.9|-18.2|-18.2] 370 |-26.1|-23.2|-23.2] 430 |[-31.1(-28.2|-28.2] 490 |-36.1|-33.2|-33.2] 550 |-40.9|-38.0|-38.0
312 |-21.0(-18.3|-18.3] 372 |-26.2|-23.4|-23.4| 432 [-31.2|-28.4|-28.4] 492 |-36.2|-33.3|-33.3] 552 |-41.1|-38.2|-38.2
314 |-21.2|-18.5|-185] 374 |-26.4|-23.5|-23.5| 434 [-31.4|-28.5|-28.5] 494 |-36.4|-33.5|-33.5] 554 |-41.2|-38.3|-38.3
316 |-21.4|-18.7|-18.7] 376 |-26.6|-23.7|-23.7] 436 |[-31.6(-28.7|-28.7] 496 |-36.5|-33.7|-33.7] 556 |-41.4]|-38.5|-38.5
318 |-21.6/-18.9|-189] 378 |-26.7|-23.9|-23.9] 438 [-31.7(-28.9|-28.9] 498 |-36.7|-33.8|-33.8] 558 |-41.6|-38.7|-38.7
320 |-21.8(-19.1|-19.1] 380 |-26.9|-24.0|(-240] 440 [-31.9(-29.0|-29.0] 500 |-36.9|-34.0|-34.0] 560 |-41.7|-38.8|-38.8
322 |-22.0(-19.2|-19.2] 382 |-27.1|-24.2|-24.2] 442 |[-32.1(-29.2]|-29.2] 502 |-37.0|-34.1|-34.1] 562 |-41.9]|-39.0|-39.0
324 |-22.2|-19.4|-19.4] 384 |-27.2|-24.4|-24.4| 444 |[-32.2|-29.4|-29.4| 504 |-37.2|-34.3|-34.3] 564 |-42.1]|-39.1]|-39.1
326 |-22.4|-19.6|-19.6] 386 |-27.4|-245|-245]| 446 [-32.4|-29.5|-29.5| 506 |-37.4|-34.5|-345] 566 |-42.2|-39.3|-39.3
328 |-22.6(-19.8|-19.8] 388 |-27.6|-24.7|-24.7] 448 |[-32.6(-29.7|-29.7] 508 |-37.5|-34.6|-34.6] 568 |-42.4]|-39.5]|-39.5
330 |-22.8|-20.0|-20.0] 390 |-27.7|-24.9|-249] 450 [-32.7(-29.9|-29.9] 510 |-37.7|-34.8|-34.8] 570 |-42.5|-39.6|-39.6
332 |-23.0/-20.1|-20.1) 392 |-27.9|-25.0|-25.0] 452 [-32.9(-30.0|-30.0] 512 |-37.8|-34.9|-34.9] 572 |-42.7|-39.8|-39.8
334 |-23.1|-20.3|-20.3] 394 |-28.1|-25.2|-25.2] 454 |[-33.1(-30.2|-30.2] 514 |-38.0|-35.1|-35.1| 574 |-42.9]|-40.0|-40.0
336 |-23.3|-20.4|-20.4] 396 |-28.2|-25.4|-25.4] 456 [-33.2(-30.4|-30.4] 516 |-38.2|-35.3|-35.3] 576 |-43.0|-40.1|-40.1
338 |-23.5|-20.6|-20.6] 398 |-28.4|-25.5|-25.5] 458 [-33.4(-30.5|-30.5] 518 |-38.3|-35.4|-35.4] 578 |-43.2|-40.3|-40.3
340 |-23.6|-20.8|-20.8] 400 |-28.6|-25.7|-25.7] 460 |[-33.6(-30.7|-30.7] 520 |-38.5|-35.6|-35.6] 580 |-43.4|-40.4|-40.4
342 |-23.8|-20.9|-20.9] 402 |-28.7|-25.9|-25.9] 462 [-33.7(-30.9|-30.9|] 522 |-38.7|-35.8|-35.8] 582 |-43.5|-40.6|-40.6
344 |-24.0(-21.1|-21.1] 404 |-28.9|-26.0|-26.0] 464 [-33.9(-31.0|-31.0] 524 |-38.8/-35.9|-35.9] 584 |-43.7|-40.8|-40.8
346 | -24.1|-21.3|-21.3] 406 |-29.1|-26.2|-26.2| 466 [-34.1(-31.2|-31.2] 526 |-39.0|-36.1|-36.1] 586 |-43.8]|-40.9|-40.9
348 | -24.3|-21.4|-21.4] 408 |-29.2|-26.4|-26.4] 468 [-34.2(-31.4|-31.4] 528 |-39.1|-36.2|-36.2] 588 |-44.0|-41.1|-41.1
350 |-24.4|-21.6|-21.6] 410 |-29.4|-26.5|-26.5] 470 [-34.4(-31.5|-31.5] 530 |-39.3|-36.4|-36.4] 590 |-44.2|-41.3|-41.3
352 |-24.6|-21.8|-21.8] 412 |-29.6|-26.7|-26.7] 472 |-34.6(-31.7|-31.7] 532 |-39.5|-36.6|-36.6| 592 |-44.3|-41.4|-41.4
354 |-24.8|-21.9|-21.9] 414 |-29.7|-26.9|-26.9| 474 [-34.7(-31.9|-31.9| 534 |-39.6|-36.7|-36.7] 594 |-44.5|-41.6|-41.6
356 |-24.9|-22.1|-22.1]| 416 |-29.9|-27.0|-27.0] 476 [-34.9(-32.0|-32.0] 536 |-39.8|-36.9|-36.9] 596 |-44.7|-41.8]|-41.8
358 |-25.1|-22.2|-22.2] 418 |-30.1|-27.2|-27.2| 478 [-35.1(-32.2|-32.2] 538 |-40.0|-37.0|-37.0] 598 |-44.8|-41.9|-41.9
600 |-45.0| -42.1|-42.1
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Table A6.3b: Tabulated values for the interference potential of VHF Reference Network 3 for 1% of time - (1)

Distance Cold [Warm|Distance Cold [Warm |Distance Cold [Warm|Distance Cold [Warm|Distance Cold [Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 60.5| 60.5 | 60.5 60 25.4| 32.7 | 33.4 120 17.2 | 26.3 | 27.6 180 10.9]| 21.2 | 23.1 240 5.3 ] 16.0 | 18.9
2 48.0| 48.2 | 48.2 62 25.1| 32.4 | 33.2 122 17.0] 26.1 | 27.4 182 10.7] 21.1 | 23.0 242 5.1 15.9 | 18.8
4 46.0 | 46.6 | 46.7 64 24.7| 32.2 | 33.0 124 16.7 | 26.0 | 27.2 184 10.5| 20.9 | 22.9 244 49 | 15.7 | 18.6
6 44,1 45.3 | 45.4 66 24.4| 32.0| 32.7 126 16.5| 25.8 | 27.1 186 10.3| 20.7 | 22.7 246 47 | 155 | 18.5
8 42,4 441 | 44.3 68 241 31.7| 325 128 16.3 | 25.6 | 26.9 188 10.1| 20.6 | 22.6 248 45 | 15.3 | 18.3
10 40.8| 43.1 | 43.3 70 23.8| 31.5| 32.3 130 16.1 | 25.5| 26.8 190 9.9 | 204 | 22.4 250 43 | 15.2 | 18.2
12 39.4| 42.3 | 425 72 23.6| 31.3| 32.1 132 159 | 25.3 | 26.6 192 9.8 | 20.2 | 22.3 252 4.1 | 15.0 | 18.1
14 38.1| 415 | 41.7 74 23.3| 31.0| 31.9 134 156 | 25.1 | 26.4 194 9.6 | 20.0 | 22.2 254 3.9|148 | 17.9
16 37.0| 40.8 | 41.0 76 23.0| 30.8 | 31.7 136 154 | 249 | 26.3 196 9.4 | 19.9 | 22.0 256 3.8 146 | 17.8
18 36.0| 40.2 | 40.5 78 22.7| 30.5| 31.5 138 15.2 | 24.7 | 26.1 198 9.2 | 19.7 | 21.9 258 3.6 | 145 | 17.6
20 35.1| 39.6 | 39.9 80 225| 30.3 | 31.3 140 149 | 245 | 26.0 200 9.0 | 195 | 21.7 260 3.4 143 | 17.5
22 34.4| 39.2 | 39.5 82 222 30.0| 31.1 142 14,7 | 24.4 | 25.8 202 8.8 | 19.3 | 21.6 262 3.2 141 | 17.3
24 33.8| 38.7 | 39.0 84 21.9| 29.8 | 30.9 144 145 | 24.2 | 25.7 204 8.7 | 19.2 | 21.5 264 3.0| 140 | 17.2
26 33.1| 38.3 | 38.6 86 21.6| 29.6 | 30.7 146 14.3 | 24.0| 25.5 206 8.5 | 19.0| 21.3 266 2.8 1138 | 17.1
28 32.3| 37.8 | 38.2 88 21.3| 29.4| 305 148 14.0 | 23.8 | 25.3 208 8.3 |118.8| 21.2 268 2.6 | 13.6 | 16.9
30 31.6| 37.4 | 37.8 90 21.0| 29.2 | 30.3 150 13.8 | 23.7 | 25.2 210 8.1 | 18.6 | 21.0 270 241134 | 16.8
32 31.1| 37.0| 37.4 92 20.7| 28.9 | 30.1 152 13.6 | 23.5| 25.1 212 7.9 | 185 | 20.9 272 2.2 |1 13.3 | 16.6
34 30.6 | 36.6 | 37.1 94 20.4 | 28.7 | 29.9 154 13.4 | 23.3| 24.9 214 7.7 | 18.3 | 20.7 274 2.0 ] 13.1| 16.5
36 30.1| 36.2 | 36.8 96 20.2 | 28.5| 29.7 156 13.2 | 23.1| 24.8 216 7.6 | 18.1 | 20.6 276 1.8 | 129 | 16.3
38 29.6 | 35.8 | 36.5 98 19.9| 28.3 | 29.5 158 13.0| 23.0| 24.6 218 7.4 |1 179 | 20.5 278 1.6 | 12.7 | 16.2
40 29.2| 35,5 | 36.2 100 19.6| 28.1 | 29.3 160 12.8 | 22.8 | 24.5 220 7.2 | 17.8 | 20.3 280 14| 126 | 16.1
42 28.7| 35.2 | 35.8 102 19.4] 279 29.1 162 126 | 22.6 | 24.3 222 7.0 | 17.6 | 20.2 282 1.2 | 124 | 15.9
44 28.2| 349 | 35,5 104 19.1| 27.7 | 28.9 164 124 225 | 24.2 224 6.8 | 17.4 | 20.0 284 1.0 | 12.2 | 15.8
46 27.7| 34.6 | 35.2 106 18.9| 27.5 | 28.7 166 12.2 ]| 223 | 24.1 226 6.7 | 17.2 | 19.9 286 0.8 | 12.0 | 15.7
48 27.3| 34.3 | 34.9 108 18.6 | 27.3 | 28.6 168 12.0| 22.2 | 23.9 228 6.5 | 17.1 | 19.8 288 0.6 | 11.9 | 15.6
50 26.9| 34.0 | 34.6 110 18.4| 27.2 | 28.4 170 11.8 | 22.0 | 23.8 230 6.3 | 16.9 | 19.6 290 05| 11.7 | 154
52 26.6 | 33.7 | 34.4 112 18.1| 27.0 | 28.2 172 11.6 | 21.8 | 23.7 232 6.1 | 16.7 | 19.5 292 0.3 ]| 115 | 15.3
54 26.2| 33.4 | 34.1 114 17.9| 26.8 | 28.0 174 11.4| 21.7 | 23.5 234 59 | 16.5| 19.3 294 0.1 ] 11.3| 15.2
56 26.0| 33.2 | 33.9 116 17.6| 26.6 | 27.9 176 11.2| 215| 23.4 236 5.7 | 16.4 | 19.2 296 -0.1| 11.2 | 15.0
58 25.7| 32.9 | 33.7 118 17.4| 265 | 27.7 178 11.0| 21.4| 23.3 238 55| 16.2 | 19.0 298 -0.3| 11.0 | 14.9
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Table A6.3b: Tabulated values for the interference potential of VHF Reference Network 3 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 -0.5 ] 10.8 | 14.8 360 -6.1| 5.6 | 11.1 420 |[-11.6( 0.9 | 7.9 480 [-17.0( -3.6 | 5.0 540 |-22.5| -7.4 | 2.5
302 -0.7 | 10.6 | 14.7 362 -6.3| 5.4 | 11.0 422 [-11.8( 0.7 | 7.8 482 [-17.1| -3.8 | 4.9 542 | -22.7| -7.5 | 2.4
304 -0.9 | 10.5 | 145 364 -6.5| 5.2 | 10.8 424 |-12.0( 0.6 | 7.7 484 [-17.3| -3.9 | 4.8 544 | -22.8| -7.6 | 2.3
306 -1.1 ] 10.3 | 14.4 366 -6.7 | 5.1 | 10.7 426 [-12.1| 0.4 | 7.6 486 |[-17.5[ -4.0 | 4.7 546 |-23.0| -7.7 | 2.2
308 -1.2 ] 10.1 | 14.3 368 -6.9| 4.9 | 10.6 428 |[-12.3| 0.3 | 7.5 488 [-17.7| -4.1 | 4.6 548 |-23.2| -7.9 | 2.2
310 -1.4 ] 9.9 [ 14.2 370 -7.1 | 4.7 | 10.5 430 |[-125( 0.1 | 7.4 490 [-17.9| -4.3 | 4.5 550 |-23.4| -8.0 | 2.1
312 -1.6 | 9.7 | 14.0 372 -7.3 | 4.6 | 10.3 432 [-12.7( 0.0 | 7.3 492 [-18.1| -4.4 | 4.5 552 |-23.6| -8.1 | 2.0
314 -1.8 ] 9.6 [ 13.9 374 -7.5| 4.4 | 10.2 434 |[-12.9( -0.2 | 7.2 494 [-18.2| -4.5 | 4.4 554 |-23.8| -8.2 | 1.9
316 -2.0| 9.4 | 13.8 376 -7.7 ] 4.2 | 10.1 436 |[-13.0( -0.3 | 7.1 496 |[-18.4( -4.6 | 4.3 556 |-24.0| -8.3 | 1.8
318 -2.2 | 9.2 | 137 378 -7.9 | 4.1 | 10.0 438 |[-13.2( -05| 7.0 498 |[-18.6| -4.8 | 4.2 558 |-24.1| -85 | 1.8
320 -2.4 ] 9.0 [ 135 380 -8.0] 3.9 | 9.9 440 |[-13.4( -0.6 | 6.9 500 |[-18.8( -4.9 | 4.1 560 |-24.3| -8.6 | 1.7
322 -2.6 | 89 | 134 382 -8.2 | 3.7 | 9.7 442 |-13.6( -0.8 | 6.8 502 |[-19.0( -5.0 | 4.0 562 |-24.5| -8.7 | 1.6
324 -2.7 | 8.7 | 13.3 384 -84 3.6 | 9.6 444 |-13.8( -0.9 | 6.7 504 |[-19.2( -5.1 | 4.0 564 |-24.7| -8.8 | 1.5
326 -2.9 | 85 [ 13.2 386 -86| 3.4 | 95 446 [-13.9( -1.1 | 6.6 506 |[-19.3| -5.3 | 3.9 566 |-24.9| -9.0 | 1.4
328 -3.1 | 8.3 | 13.0 388 -8.8| 3.3 | 94 448 |[-14.1( -1.2 | 6.5 508 |[-19.5( -5.4 | 3.8 568 |-25.1| -9.1 | 1.4
330 -3.3 ] 8.1 [ 12.9 390 -89 ] 3.1 | 9.3 450 |[-14.3( -1.4 | 6.4 510 |[-19.7| -5.5 | 3.7 570 |-25.2| 9.2 | 1.3
332 -3.5| 8.0 [ 12.8 392 9.1 3.0 | 9.2 452 [-145( -1.5| 6.3 512 |[-19.9( -5.6 | 3.6 572 |-25.4| 9.3 | 1.2
334 3.7 7.8 | 12.7 394 93] 28 | 9.1 454 |-14.6( -1.7 | 6.2 514 |-20.1| -5.8 | 3.6 574 |-25.6| 9.5 | 1.1
336 -3.9| 7.6 [ 125 396 95| 2.7 | 9.0 456 |[-14.8( -1.8 | 6.1 516 |[-20.3| -5.9 | 3.5 576 |-25.8| -9.6 | 1.0
338 41| 75 | 12.4 398 9.7 25 | 9.0 458 |[-15.0( -2.0 | 6.0 518 |[-20.5( -6.0 | 3.4 578 |-26.0| -9.7 | 0.9
340 43| 7.3 [ 12.3 400 9.8 2.4 | 8.9 460 |[-15.2( -2.1 | 5.9 520 |[-20.6( -6.1 | 3.3 580 |-26.2| -9.8 | 0.9
342 44 7.1 | 12.2 402 |-10.0( 2.2 | 8.8 462 |[-15.4( -2.3 | 5.8 522 |-20.8| -6.3 | 3.2 582 |-26.3| -9.9 | 0.8
344 46| 7.0 | 12.0 404 |-10.2| 2.1 | 8.7 464 |-155( -2.4 | 5.7 524 |-21.0( -6.4 | 3.1 584 |-26.5|-10.1| 0.7
346 48] 6.8 [ 11.9 406 |-10.4| 1.9 | 8.6 466 |[-15.7 -2.6 | 5.6 526 |-21.2| -6.5 | 3.1 586 |-26.7|-10.2| 0.7
348 -5.0| 6.6 [ 11.8 408 |-10.5| 1.8 | 8.5 468 |[-15.9( -2.7 | 5.5 528 |-21.4| -6.6 | 3.0 588 |-26.9|-10.3| 0.6
350 52| 6.4 [ 11.7 410 |-10.7| 1.6 | 8.4 470 |[-16.1( -29 | 5.4 530 |[-21.6( -6.7 | 2.9 590 |-27.1|-10.4| 0.5
352 54| 6.3 [ 11.6 412 |-10.9| 1.5 | 8.3 472 [-16.2| -3.0 | 5.3 532 |-21.7| -6.9 | 2.8 592 |-27.3|-10.5| 0.5
354 56| 6.1 [ 11.4 414 |-11.1| 1.3 | 8.2 474 |-16.4( -3.2 | 5.2 534 |-21.9( -7.0 | 2.7 594 |-27.4|-10.6| 0.4
356 -5.8 ] 5.9 [ 11.3 416 |-11.3| 1.2 | 8.1 476 |[-16.6( -3.3 | 5.1 536 |[-22.1| -7.1 | 2.7 596 |-27.6|-10.7| 0.4
358 -6.0 | 5.8 [ 11.2 418 |-11.4| 1.0 | 8.0 478 |[-16.8( -3.5 | 5.1 538 |[-22.3| -7.2 | 2.6 598 |-27.8|-10.8| 0.3
600 |-28.0/-10.9| 0.2
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Table A6.4a: Tabulated values for the interference potential of 1.5 GHz Reference Network 1 for 50% of time - (1)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 65.5| 65.5 | 65.5 60 26.1| 35.5| 355 120 9.6 | 16.2 | 16.2 180 0.3 | 6.2 | 6.2 240 -7.0| -1.6 | -1.6
2 63.3| 64.4 | 64.4 62 25.3| 34.5| 345 122 9.3 | 15.7 | 15.7 182 0.0 [ 5.9 | 5.9 242 -7.2| -1.8 | -1.8
4 61.1| 63.3 | 63.3 64 24.6 | 33.6 | 33.6 124 8.9 | 15.3 | 15.3 184 -0.2 | 56 | 5.6 244 75| -2.1 | -2.1
6 59.0 | 62.3 | 62.3 66 23.8| 32.7 | 32.7 126 8.5 | 14.9] 14.9 186 -0.5| 54 | 54 246 7.7 -23 | -2.3
8 57.1| 61.3 | 61.3 68 23.1| 31.8| 31.8 128 8.1 | 145]| 14.5 188 -0.7 | 5.1 | 5.1 248 -8.0| -2.6 | -2.6
10 55.3 | 60.3 | 60.3 70 22.41 31.0 | 31.0 130 7.8 | 141 ] 14.1 190 -0.9| 49 | 4.9 250 -8.2| -29 | -2.9
12 53.6 | 59.4 | 59.4 72 21.8| 30.1 | 30.1 132 7.4 | 13.7| 13.7 192 12| 46 | 4.6 252 -84 -3.1 | -3.1
14 51.6 | 58.2 | 58.2 74 21.1] 29.3 | 29.3 134 7.1 | 13.3] 13.3 194 1.4 4.4 | 4.4 254 -8.7| -3.4 | -3.4
16 49.7| 57.1 | 57.1 76 20.4| 28.5 | 28.5 136 6.7 | 13.0] 13.0 196 1.7 41 | 41 256 -89 | -3.6 | -3.6
18 48.1] 56.1 | 56.1 78 19.7 | 27.8 | 27.8 138 6.4 | 126 | 12.6 198 -1.9] 39 | 3.9 258 -9.2 | -3.9 | -3.9
20 46.9 | 55.3 [ 55.3 80 19.1| 27.0| 27.0 140 6.1 | 12.3]| 12.3 200 22| 3.6 | 3.6 260 94| -4.2 | 4.2
22 45.8 | 54.6 | 54.6 82 18.4| 26.2 | 26.2 142 5.7 | 11.9] 11.9 202 24| 3.3 | 3.3 262 -9.6| -4.4 | 4.4
24 44.6 | 53.7 | 53.7 84 17.9| 25.6 | 25.6 144 54 | 116 | 11.6 204 26| 3.1 | 3.1 264 -9.9| 4.7 | 4.7
26 43.4| 52.8 | 52.8 86 17.3| 25.0 | 25.0 146 5.1 | 11.2]| 11.2 206 29| 2.8 | 2.8 266 |-10.1| -4.9 | 4.9
28 42.1] 519 [ 51.9 88 16.8| 24.4 | 24.4 148 4.8 | 10.9] 10.9 208 -3.1| 26 | 2.6 268 |-10.4| -5.2 | -5.2
30 40.8 | 50.9 | 50.9 90 16.3| 23.8 | 23.8 150 45 | 10.6 | 10.6 210 34| 23 | 2.3 270 |-10.6| -5.5 | -5.5
32 39.4| 49.9 | 49.9 92 15.8 | 23.3 | 23.3 152 4.2 | 10.3] 10.3 212 36| 21 | 21 272 |-10.8| -5.7 | 5.7
34 38.2 | 48.8 | 48.8 94 15.3| 22.7 | 22.7 154 3.9 | 99 | 9.9 214 -3.8| 1.8 | 1.8 274 |-11.1| -6.0 | -6.0
36 37.1| 47.7 | 47.7 96 14.8| 22.1| 22.1 156 3.6 | 96 | 9.6 216 41 16 | 1.6 276 |-11.3| -6.2 | -6.2
38 36.0 | 46.6 | 46.6 98 14.4| 21.6| 21.6 158 3.3 ] 9.3 ] 9.3 218 43 1.3 | 1.3 278 |-11.5| -6.5 | -6.5
40 35.0| 45.5 | 45.5 100 13.9(21.1] 21.1 160 3.0 | 9.0 | 9.0 220 46| 1.0 | 1.0 280 |-11.8| -6.8 | -6.8
42 34.0| 44.5 | 44.5 102 13.4| 20.5| 20.5 162 2.7 | 87 | 87 222 48| 0.8 | 0.8 282 |-12.0| -7.0 | -7.0
44 33.0| 43.4 | 43.4 104 13.0| 20.0 | 20.0 164 24 | 84 | 8.4 224 -5.1] 0.5 | 0.5 284 |-12.2| -7.3 | -7.3
46 32.0| 42.4 | 42.4 106 12.5| 19.5] 19.5 166 21 | 81 | 8.1 226 -5.3] 0.3 | 0.3 286 |-12.4| -7.5 | -7.5
48 31.1| 414 | 41.4 108 12.1| 19.0 | 19.0 168 19| 78 | 7.8 228 55| 0.0 | 0.0 288 |-12.7| -7.8 | -7.8
50 30.2| 40.4 | 40.4 110 11.7| 185 | 18.5 170 16 | 75 | 75 230 -5.8 ] -0.3 | -0.3 290 |-12.9| -8.1 | -8.1
52 29.3| 39.4 | 39.4 112 11.3| 18.0| 18.0 172 1.3 | 7.3 | 7.3 232 -6.0 | -0.5 | -0.5 292 |-13.1| -8.3 | -8.3
54 28.4| 38.4 | 38.4 114 10.8| 17.6 | 17.6 174 1.1 |1 70 | 7.0 234 -6.3 | -0.8 | -0.8 294 |-13.3| -8.6 | -8.6
56 276 | 37.4 | 374 116 104|171 ] 17.1 176 0.8 | 6.7 | 6.7 236 -6.5] -1.0 | -1.0 296 |-13.6| -8.8 | -8.8
58 26.8| 36.4 | 36.4 118 10.0| 16.6 | 16.6 178 05| 64 | 6.4 238 -6.7 ] -1.3 | -1.3 298 |-13.8| -9.1 | 9.1
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Table A6.4a: Tabulated values for the interference potential of 1.5 GHz Reference Network 1 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-14.0| -9.4 | 9.4 360 |[-20.4(-16.1]|-16.1] 420 |-26.4|-21.9|-21.9] 480 |-32.3|-27.5|-27.5] 540 |-38.0(-32.8]-32.8
302 |-14.3| -9.6 | 9.6 362 |-20.6(-16.3|-16.3| 422 |-26.6|-22.1|-22.1]| 482 |-32.5|-27.6|-27.6] 542 |[-38.2(-33.0]-33.0
304 |-14.5| -9.9 | 9.9 364 |-20.8(-16.5|-16.5| 424 |-26.8|-22.2|-22.2| 484 |-32.7|-27.8|-27.8] 544 |-38.4|-33.2|-33.2
306 |-14.7|-10.1|-10.1] 366 |-21.0|-16.7|-16.7] 426 |[-27.0(-22.4|-22.4] 486 |-32.9|-28.0|-28.0] 546 |-38.6|-33.4|-33.4
308 |-14.9|-10.4|-10.4] 368 |-21.2]|-16.9|-16.9| 428 [-27.2|-22.6|-22.6] 488 |-33.1|-28.2|-28.2] 548 |-38.8|-33.6|-33.6
310 |-15.1|-10.6|-10.6] 370 |-21.4|-17.1|-17.1] 430 |-27.4|-22.8|-22.8] 490 |-33.3|-28.4|-28.4] 550 |-39.0|-33.7(-33.7
312 |-15.4|-10.9|-109) 372 |-21.6|-17.3|-17.3| 432 [-27.6(-23.0|-23.0] 492 |-33.5|-28.5|-285] 552 |-39.2|-33.9|-33.9
314 |-156|-11.1|-11.1) 374 |-21.8|-17.5|-175| 434 [-27.8(-23.2|-23.2| 494 |-33.7|-28.7|-28.7] 554 |-39.4|-34.1|-34.1
316 |-15.8|-11.4|-11.4] 376 |-22.0|-17.7|-17.7] 436 [-28.0(-23.4|-23.4] 496 |-33.8|-28.9|-28.9] 556 |-39.5|-34.3|-34.3
318 |-16.0(-11.6|-11.6] 378 |-22.2|-17.9|-17.9] 438 |[-28.2|-23.6|-23.6] 498 |-34.0|-29.1|-29.1| 558 |-39.7|-34.5|-34.5
320 |-16.3|-11.9|-11.9] 380 |-22.4|-18.1|-18.1| 440 [-28.4(-23.7|-23.7|] 500 |-34.2|-29.3|-29.3] 560 |-39.9|-34.6|-34.6
322 |-16.5|-12.1|-12.1] 382 |-22.6|-18.3|-18.3| 442 [-28.6(-23.9|-23.9| 502 |-34.4|-29.4|-29.4] 562 |-40.1|-34.8|-34.8
324 |-16.7|-12.3|-12.3] 384 |-22.8|-18.5|-185] 444 |-28.8(-24.1|-24.1] 504 |-34.6|-29.6|-29.6] 564 |-40.3]|-35.0|-35.0
326 |-16.9|-12.6|-12.6] 386 |-23.0|-18.7|-18.7| 446 [-29.0(-24.3|-24.3] 506 |-34.8|-29.8|-29.8] 566 |-40.5|-35.2|-35.2
328 |-17.1|-12.8|-12.8] 388 |-23.2|-18.9|-18.9| 448 [-29.2|-24.5|-24.5] 508 |-35.0|-30.0|-30.0] 568 |-40.7|-35.3|-35.3
330 |-17.3|-13.0|-13.0] 390 |-23.4|-19.1|-19.1] 450 |[-29.4(-24.7|-24.7] 510 |-35.2|-30.2|-30.2] 570 |-40.8]-35.5|-35.5
332 |-17.5|-13.2|-13.2] 392 |-23.6|-19.2|-19.2| 452 [-29.6(-24.9|-24.9| 512 |-35.4|-30.3|-30.3] 572 |-41.0|-35.7|-35.7
334 |-17.7|-13.5|-135] 394 |-23.8|-19.4|-19.4] 454 [-29.8(-25.1|-25.1] 514 |-35.6/-30.5|-30.5] 574 |-41.2]|-35.9|-35.9
336 |-17.9|-13.7|-13.7] 396 |-24.0|-19.6|-19.6] 456 |[-30.0(-25.2|-25.2] 516 |-35.7|-30.7|-30.7| 576 |-41.4]|-36.0|-36.0
338 |-18.1|-13.9|-13.9] 398 |-24.2]|-19.8|-19.8] 458 [-30.2(-25.4|-25.4] 518 |-35.9|-30.9|-30.9] 578 |-41.5|-36.2|-36.2
340 |-18.3|-14.1|-14.1] 400 |-24.4]|-20.0|(-20.0] 460 |[-30.4(-25.6|-25.6] 520 |-36.1|-31.1|-31.1| 580 |-41.7|-36.4|-36.4
342 |-18.5|-14.3|-14.3] 402 |-24.6|-20.2|-20.2| 462 [-30.6(-25.8|-25.8] 522 |-36.3|-31.2|-31.2] 582 |-41.9|-36.6|-36.6
344 |-18.7|-14.5|-145] 404 |-24.8|-20.4|-20.4] 464 [-30.8(-26.0|-26.0] 524 |-36.5|-31.4|-31.4] 584 |-42.1|-36.7|-36.7
346 |-18.9|-14.7|-14.7] 406 |-25.0|-20.6|-20.6|] 466 [-31.0(-26.2|-26.2] 526 |-36.7|-31.6|-31.6] 586 |-42.2|-36.9|-36.9
348 |-19.1|-14.9|-149] 408 |-25.2|-20.7|-20.7] 468 [-31.1(-26.4|-26.4] 528 |-36.9|-31.8|-31.8] 588 |-42.4|-37.1|-37.1
350 |-19.3|-15.1|-15.1] 410 |-25.4|-20.9|-20.9] 470 [-31.3|-26.5|-26.5] 530 |-37.1|-31.9|-31.9] 590 |-42.6|-37.2|-37.2
352 |-19.5|-15.3|-15.3] 412 |-25.6|-21.1|-21.1| 472 |-31.5(-26.7|-26.7] 532 |-37.3|-32.1|-32.1| 592 |-42.7|-37.4|-37.4
354 |-19.7|-15.5|-155] 414 |-25.8|-21.3|-21.3| 474 [-31.7|-26.9|-26.9| 534 |-37.5|-32.3|-32.3] 594 |-42.9|-37.6|-37.6
356 |-19.9|-15.7|-15.7] 416 |-26.0|-21.5|-21.5| 476 [-31.9(-27.1|-27.1|] 536 |-37.6|-32.5|-325] 596 |-43.1|-37.7|-37.7
358 |-20.2|-15.9]|-159] 418 |-26.2|-21.7|-21.7| 478 |[-32.1|-27.3|-27.3| 538 |-37.8|-32.7|-32.7] 598 |-43.2|-37.9|-37.9
600 |-43.4|-38.1]|-38.1
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Table A6.4b: Tabulated values for the interference potential of 1.5 GHz Reference Network 1 for 1% of time - (1)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 67.1| 67.1 | 67.1 60 38.3] 59.1 | 59.1 120 25.7 | 57.1| 57.1 180 16.5| 54.3 | 54.4 240 9.3 | 48.4 | 51.0
2 65.2 | 66.0 | 66.0 62 37.9] 59.0 | 59.0 122 25.3 | 57.0 | 57.0 182 16.3| 54.2 | 54.4 242 9.1 | 48.1 | 50.9
4 63.4 | 65.1 | 65.1 64 37.4| 58.9 | 58.9 124 25.0 [ 56.9 | 56.9 184 16.0 | 54.0 | 54.3 244 8.8 | 47.9 | 50.8
6 61.6 | 64.4 | 64.4 66 36.8 | 58.8 | 58.8 126 24.7 | 56.8 | 56.8 186 15.8 | 53.9 | 54.2 246 8.6 | 47.7 | 50.7
8 60.0 | 63.7 | 63.7 68 36.3 | 58.8 | 58.8 128 24.3 | 56.8 | 56.8 188 15.5| 53.7 | 54.0 248 8.4 | 47.4 | 50.5
10 58.5| 63.2 | 63.2 70 35.8 | 58.7 | 58.7 130 24.0 [ 56.7 | 56.7 190 15.3| 53.5 | 53.9 250 8.1 | 47.2 | 50.4
12 57.1| 62.7 | 62.7 72 35.3| 58.6 | 58.6 132 23.7 | 56.6 | 56.6 192 15.0 | 53.3 | 53.8 252 7.9 | 47.0 | 50.3
14 55.8| 62.3 | 62.3 74 34.8 | 58.5 | 58.5 134 23.3 | 56.5 | 56.5 194 14.8 | 53.1 | 53.7 254 7.7 | 46.8 | 50.2
16 54.6 | 62.1 | 62.1 76 34.4| 58.5 | 58.5 136 23.0 [ 56.4 | 56.4 196 14.6 | 52.9 | 53.6 256 7.4 | 46.5 | 50.1
18 53.6 | 61.8 | 61.8 78 34.0| 58.5 | 58.5 138 22.7 | 56.3 | 56.3 198 14.3| 52.7 | 53.5 258 7.2 | 46.3 | 50.0
20 52.6 | 61.6 | 61.6 80 33.5| 58.4 | 58.4 140 22.3 | 56.2 | 56.2 200 14.1 | 52.5 | 53.4 260 7.0 | 46.1 | 49.8
22 51.6 | 61.5 | 61.5 82 33.1| 58.4 | 58.4 142 22.0 [ 56.1 | 56.1 202 13.8| 52.3 | 53.3 262 6.8 | 45.8 | 49.7
24 50.7 | 61.3 | 61.3 84 32.7| 58.3 | 58.3 144 21.7 | 56.0 | 56.0 204 13.6| 52.1 | 53.1 264 6.5 | 45.6 | 49.6
26 49.8] 61.1 | 61.1 86 32.2| 58.2 | 58.2 146 21.4 | 55.8 | 55.8 206 13.3| 51.9 | 53.0 266 6.3 | 45.4 | 49.5
28 48.9 | 60.9 | 60.9 88 31.8| 58.2 | 58.2 148 21.0 [ 55.7 | 55.7 208 13.1| 51.7 | 52.9 268 6.1 | 45.1 | 49.4
30 48.1| 60.8 | 60.8 90 31.4] 58.1 | 58.1 150 20.7 | 55.6 | 55.6 210 12.9| 51.5 | 52.8 270 5.9 | 44.9 | 49.2
32 47.3] 60.7 | 60.7 92 31.0| 58.0 | 58.0 152 20.4 [ 55.5 | 55.5 212 12.6 | 51.3 | 52.7 272 5.7 | 44.7 | 49.1
34 46.5| 60.6 | 60.6 94 30.5| 57.9 | 57.9 154 20.1 [ 55.4 | 55.4 214 12.4| 51.1 | 52.6 274 5.5 | 44.5| 49.0
36 45.7 | 60.4 | 60.4 96 30.1| 57.9 | 57.9 156 19.8 | 55.4 | 55.4 216 12.1| 50.9 | 52.4 276 5.2 | 44.3 | 48.9
38 45.0| 60.3 | 60.3 98 29.7| 57.8 | 57.8 158 19.5| 55.3 | 55.3 218 11.9| 50.7 | 52.3 278 5.0 | 44.1 | 48.8
40 44.3] 60.1 | 60.1 100 29.3| 57.7 | 57.7 160 19.2 | 55.2 | 55.2 220 11.6 | 50.5 | 52.2 280 4.8 | 43.9 | 48.7
42 43.6 | 60.0 | 60.0 102 29.0| 57.7 | 57.7 162 18.9 | 55.1 | 55.1 222 11.4| 50.3 | 52.1 282 4.6 | 43.6 | 48.6
44 42.9] 59.9 | 59.9 104 28.6 | 57.6 | 57.6 164 18.7 | 55.0 | 55.1 224 11.2| 50.1 | 51.9 284 4.4 | 43.5 | 48.5
46 42.3] 59.8 | 59.8 106 28.2| 57.5| 57.5 166 18.4 | 55.0 | 55.0 226 10.9| 49.9 | 51.8 286 4.2 | 43.3 | 48.3
48 41.7 | 59.7 | 59.7 108 27.8| 57.5 | 57.5 168 18.1 | 54.9 | 54.9 228 10.7 | 49.7 | 51.7 288 4.0 | 43.1 | 48.2
50 41.0| 59.5 [ 59.5 110 27.5| 57.4 | 57.4 170 17.8 | 54.8 | 54.8 230 10.5| 49.5 | 51.6 290 3.8 | 43.0 | 48.1
52 40.4| 59.4 | 59.4 112 27.1| 57.3 | 57.3 172 17.6 | 54.7 | 54.8 232 10.2 | 49.3 | 51.5 292 3.6 | 42.8 | 48.0
54 39.9| 59.3 | 59.3 114 26.7| 57.3 | 57.3 174 17.3 | 54.6 | 54.7 234 10.0| 49.0 | 51.3 294 3.4 | 42.7 | 47.9
56 39.3| 59.3 | 59.3 116 26.4| 57.2 | 57.2 176 17.0| 54.5 | 54.6 236 9.8 | 48.8 | 51.2 296 3.2 | 42.5| 47.8
58 38.8| 59.2 | 59.2 118 26.0| 57.1 | 57.1 178 16.8 | 54.4 | 54.5 238 9.5 | 48.6 | 51.1 298 3.0 | 42.3 | 47.7
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Table A6.4b: Tabulated values for the interference potential of 1.5 GHz Reference Network 1 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 2.8 | 42.2 | 47.6 360 -2.6 | 37.6 | 44.5 420 -8.0 | 33.7 | 41.7 480 |-13.3| 29.8 | 38.8 540 |-18.4| 26.4 | 36.3
302 2.6 | 42.0 | 47.5 362 -2.8 | 37.5| 44.4 422 -8.2 | 33.6 [ 41.6 482 |-13.5( 29.7 | 38.8 542 |-18.5| 26.2 | 36.2
304 24 | 41.8 | 47.4 364 -3.0 | 37.4 | 44.3 424 -8.3 |1 33.4( 415 484 |-13.7| 29.6 | 38.7 544 |-18.7| 26.1 | 36.1
306 2.3 | 41.7 | 47.2 366 -3.1 | 37.2 | 44.2 426 -8.5 | 33.3[ 41.4 486 |-13.8( 29.4 | 38.6 546 |-18.9| 26.0 | 36.0
308 21 [ 415 ] 47.1 368 -3.3 | 37.1| 44.1 428 -8.7 | 33.2 | 41.3 488 |-14.0( 29.3 | 38.5 548 |-19.0| 25.9 | 35.9
310 1.9 | 41.3 | 47.0 370 -3.5 | 37.0 | 44.0 430 -8.9 | 33.0 41.2 490 |-14.2| 29.2 | 38.4 550 |-19.2| 25.8 | 35.8
312 1.7 | 41.2 | 46.9 372 -3.7 | 36.8 | 43.9 432 -9.1 | 329( 411 492 |-14.3| 29.1 | 38.3 552 |-19.4| 25.7 | 35.7
314 15| 41.0 | 46.8 374 -3.9 | 36.7 | 43.8 434 -9.2 | 32.8 | 41.0 494 | -14.5( 29.0 | 38.2 554 |-19.5| 25.5 | 35.7
316 1.3 | 40.9 | 46.7 376 -4.0 | 36.5 | 43.7 436 -9.4 | 32.7 | 40.9 496 |-14.7| 28.9 | 38.2 556 |-19.7| 25.4 | 35.6
318 1.1 | 40.7 | 46.6 378 -4.2 | 36.4 | 43.6 438 -9.6 | 32.5 | 40.8 498 |-14.8| 28.8 | 38.1 558 |-19.9| 25.3 | 35.5
320 0.9 | 40.5 | 46.5 380 -4.4 | 36.3 | 43.5 440 -9.8 | 32.4 | 40.7 500 |[-15.0( 28.6 | 38.0 560 |-20.1| 25.2 | 35.4
322 0.7 | 40.4 | 46.4 382 -4.6 | 36.1 | 43.4 442 |-10.0( 32.3 | 40.6 502 |-15.2| 28.5| 37.9 562 |-20.2| 25.1 | 35.3
324 0.5 | 40.2 | 46.3 384 -4.7 | 36.0 | 43.3 444 |-10.1| 32.1 | 40.5 504 |-15.4| 28.4 | 37.8 564 |-20.4| 25.0 | 35.2
326 0.4 | 40.1 | 46.2 386 -4.9 | 35.9 | 43.2 446 |-10.3[ 32.0 | 40.4 506 |-15.5( 28.3 | 37.7 566 |-20.6| 24.8 | 35.1
328 0.2 | 39.9 | 46.0 388 -5.1 | 35.7| 43.1 448 |-10.5( 31.9| 40.4 508 |-15.7| 28.2 | 37.6 568 |-20.7| 24.7 | 35.0
330 0.0 | 39.7 | 45.9 390 -5.3 ] 35.6 | 43.1 450 |[-10.7( 31.7 | 40.3 510 |[-15.9( 28.1 | 37.6 570 |-20.9| 24.6 | 35.0
332 -0.2 | 39.6 | 45.8 392 -5.5 | 35.5| 43.0 452 [-10.9( 31.6 | 40.2 512 |-16.0( 28.0 | 37.5 572 |-21.1| 245 | 34.9
334 -0.4 | 39.4 | 45.7 394 -5.6 | 35.4 | 42.9 454 [-11.0( 31.5| 40.1 514 |-16.2| 27.8 | 37.4 574 |-21.2| 24.4 | 34.8
336 -0.5 | 39.3 [ 45.6 396 -5.8 | 35.2 | 42.8 456 |[-11.2( 31.3 | 40.0 516 |-16.4| 27.7 | 37.3 576 |-21.4| 24.3 | 34.7
338 -0.7 | 39.2 [ 45,5 398 -6.0 | 35.1 | 42.7 458 |[-11.4( 31.2 | 39.9 518 |-16.5( 27.6 | 37.2 578 |-21.6| 24.2 | 34.6
340 -0.9 | 39.0 | 45.4 400 -6.2 | 35.0 | 42.6 460 |[-11.6( 31.1| 39.8 520 |-16.7| 27.5| 37.1 580 |-21.7| 24.1 | 34.5
342 -1.1 | 38.9 | 45.4 402 -6.4 | 34.9 | 42.5 462 [-11.8( 30.9 | 39.7 522 |-16.9| 27.4 | 37.0 582 |-21.9| 23.9 | 34.4
344 -1.2 | 38.8 [ 45.3 404 -6.5 | 34.7 | 42.4 464 [-11.9( 30.8 | 39.6 524 |-17.0( 27.3 | 37.0 584 |-22.1| 23.8 | 34.3
346 -1.4 | 38.6 | 45.2 406 -6.7 | 34.6 | 42.3 466 |[-12.1( 30.7 | 39.5 526 |-17.2| 27.2 | 36.9 586 |-22.3| 23.7 | 34.3
348 -1.6 | 38.5 [ 45.1 408 -6.9 | 34.5| 42.2 468 |-12.3[ 30.6 | 39.4 528 |-17.4| 27.0 | 36.8 588 |-22.4| 23.6 | 34.2
350 -1.8 | 38.3 | 45.0 410 -7.1 | 34.3 | 42.1 470 |[-12.5( 30.4| 39.3 530 |-17.5( 26.9 | 36.7 590 |-22.6| 23.5| 34.1
352 -1.9 | 38.2 [ 44.9 412 -7.3 | 34.2 | 42.0 472 |-12.6( 30.3 | 39.2 532 |-17.7| 26.8 | 36.6 592 |-22.8| 23.4 | 34.0
354 -2.1 | 38.1 | 44.8 414 -7.4 | 34.1| 42.0 474 [-12.8( 30.2 | 39.1 534 |-17.9| 26.7 | 36.5 594 | -22.9| 23.3 | 33.9
356 -2.3 | 379 | 44.7 416 -7.6 | 34.0| 41.9 476 [-13.0( 30.0 | 39.0 536 |-18.0( 26.6 | 36.4 596 |-23.1| 23.2 | 33.8
358 -2.4 | 37.8 | 44.6 418 -7.8 | 33.8| 41.8 478 [-13.2| 29.9 | 38.9 538 |-18.2| 26.5 | 36.4 598 |-23.3| 23.1 | 33.7
600 |-23.5| 23.0 | 33.7
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Annex 6

Table A6.5a: Tabulated values for the interference potential of 1.5 GHz Reference Network 2 for 50% of time - (1)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 68.1| 68.1 | 68.1 60 23.9| 35.2 | 35.2 120 8.9 | 15.0 | 15.0 180 0.0 | 5.2 | 5.2 240 7.2 22 | -2.2
2 59.0 | 64.7 | 64.7 62 23.3| 34.2 | 34.2 122 8.6 | 14.6 | 14.6 182 -0.3| 5.0 | 5.0 242 14| 2.4 | 2.4
4 57.6 | 64.3 | 64.3 64 22.6| 33.2 | 33.2 124 8.2 | 141 ] 14.1 184 -05| 4.7 | 47 244 7.6 | -2.7 | -2.7
6 56.0 | 63.8 | 63.8 66 22.0| 32.3 | 32.3 126 7.8 | 13.7 | 13.7 186 -0.7 | 45 | 45 246 -7.9| -29 | -2.9
8 54.4 | 63.2 | 63.2 68 214|314 | 31.4 128 7.5 | 13.3] 13.3 188 1.0 4.2 | 4.2 248 -8.1| -3.2 | -3.2
10 52.5| 62.3 | 62.3 70 20.7| 30.5 | 30.5 130 7.2 | 12.9] 12.9 190 -1.2 | 4.0 | 4.0 250 -84 | -3.4 | -3.4
12 50.7 | 61.3 | 61.3 72 20.1| 29.6 | 29.6 132 6.8 | 12.6 | 12.6 192 15| 3.7 | 3.7 252 -8.6 | -3.7 | -3.7
14 49.2 | 60.4 | 60.4 74 19.5| 28.7 | 28.7 134 6.5 | 12.2 ]| 12.2 194 1.7 3.5 | 3.5 254 -8.8| -3.9 | -3.9
16 47.7] 59.5 [ 59.5 76 18.8| 27.8 | 27.8 136 6.2 | 11.8] 11.8 196 20| 3.2 | 3.2 256 -9.1| -4.2 | 4.2
18 46.3 | 58.4 | 58.4 78 18.3| 27.0 | 27.0 138 5.8 | 11.5] 11.5 198 22| 3.0 | 3.0 258 93| 4.4 | 4.4
20 45.0| 57.3 [ 57.3 80 17.8 | 26.2 | 26.2 140 55 | 11.1] 11.1 200 24| 2.7 | 2.7 260 95| 4.7 | 4.7
22 43.7 | 56.2 | 56.2 82 17.2| 25,5 | 25.5 142 5.2 | 10.8 | 10.8 202 27| 25 | 25 262 -9.7| -49 | 4.9
24 41.6 | 54.8 | 54.8 84 16.7 | 24.8 | 24.8 144 49 [ 10.4| 10.4 204 29| 22 | 2.2 264 |-10.0| -5.2 | -5.2
26 40.2 | 53.7 | 53.7 86 16.2 | 24.1 | 24.1 146 4.6 | 10.1] 10.1 206 3.1 20 | 2.0 266 |-10.2| -5.4 | 5.4
28 38.8| 52.6 | 52.6 88 15.8| 23.5| 23.5 148 43 | 9.8 | 9.8 208 3.4 1.7 | 1.7 268 |-10.4| -5.7 | 5.7
30 376|514 | 514 90 15.3| 22.8 | 22.8 150 40 [ 95 | 9.5 210 36| 15 | 15 270 |-10.7| -5.9 | -5.9
32 36.5| 50.3 | 50.3 92 14.8| 22.2 | 22.2 152 3.7 1 9.1 ] 9.1 212 -39 1.2 | 1.2 272 |-10.9| -6.2 | -6.2
34 35.4| 49.1 | 49.1 94 143|216 | 21.6 154 3.4 | 88 | 8.8 214 41 1.0 | 1.0 274 |-11.1| -6.4 | 6.4
36 34.3| 47.9 | 47.9 96 13.9(21.0] 21.0 156 3.1 | 85| 85 216 -43] 0.8 | 0.8 276 |-11.3| -6.7 | -6.7
38 33.2| 46.7 | 46.7 98 13.4| 20.4 | 20.4 158 28 | 82 | 82 218 46| 0.5 | 05 278 |-11.6| -6.9 | -6.9
40 32.2 | 45.6 | 45.6 100 13.0| 19.8 | 19.8 160 26 | 8.0 | 8.0 220 48| 0.3 | 0.3 280 |-11.8| -7.2 | -7.2
42 31.3| 44.4 | 44.4 102 12.6| 19.3 ] 19.3 162 23 | 7.7 | 7.7 222 -5.0| 0.0 | 0.0 282 |-12.0| -7.4 | -7.4
44 30.3| 43.3 | 43.3 104 12.1| 18.8 | 18.8 164 20 | 74 | 7.4 224 53] -0.2 | -0.2 284 |-12.2| -7.7 | -7.7
46 29.4| 42.3 | 42.3 106 11.7| 18.3 | 18.3 166 18 | 71| 7.1 226 -55] -05 | -0.5 286 |-12.5| -7.9 | -7.9
48 28.6 | 41.3 | 41.3 108 11.3| 17.8 | 17.8 168 1.5 | 6.8 | 6.8 228 -5.7 ] -0.7 | -0.7 288 |-12.7| -8.2 | -8.2
50 27.7| 40.2 | 40.2 110 10.9| 17.3 | 17.3 170 1.3 | 6.6 | 6.6 230 -6.0| -1.0 | -1.0 290 |-12.9| -8.4 | -8.4
52 26.9| 39.2 | 39.2 112 10.5| 16.8 | 16.8 172 1.0 | 6.3 | 6.3 232 -6.2 | -1.2 | -1.2 292 |-13.1| -8.7 | -8.7
54 26.1| 38.2 | 38.2 114 10.1| 16.3 | 16.3 174 0.7 | 6.0 | 6.0 234 65| -1.5 | -1.5 294 |-13.4| -8.9 | -8.9
56 25.4| 37.2 | 37.2 116 9.7 | 15.9] 15.9 176 05| 5.7 | 57 236 -6.7 | -1.7 | -1.7 296 |-13.6| -9.2 | 9.2
58 24.6 | 36.2 | 36.2 118 9.3 | 154 | 15.4 178 0.2 | 55 | 55 238 -6.9 | -2.0 | -2.0 298 |-13.8| -9.4 | 9.4
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Table A6.5a: Tabulated values for the interference potential of 1.5 GHz Reference Network 2 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-14.0| -9.7 | 9.7 360 |[-20.3(-16.0|-16.0] 420 |-26.2|-21.6|-21.6] 480 |-31.9|-27.1|-27.1] 540 |[-37.5(-32.4]|-32.4
302 |-14.3| -9.9 | 9.9 362 |-20.5(-16.2|-16.2| 422 |-26.4|-21.8|-21.8] 482 |-32.1|-27.2|-27.2] 542 |-37.6|-32.5]|-32.5
304 |-14.5|-10.2|-10.2] 364 |-20.7|-16.4|-16.4| 424 |[-26.6(-22.0|-22.0] 484 |-32.3|-27.4|-27.4] 544 |-37.8|-32.7|-32.7
306 |-14.7|-10.4|-10.4] 366 |-20.9|-16.6|-16.6| 426 [-26.8(-22.2|-22.2| 486 |-32.5|-27.6|-27.6] 546 |-38.0|-32.9|-32.9
308 |-14.9|-10.6|-10.6] 368 |-21.1|-16.8|-16.8] 428 [-27.0(-22.4|-22.4| 488 |-32.7|-27.8|-27.8] 548 |-38.2|-33.1|-33.1
310 |-15.1|-10.9|-10.9] 370 |-21.3|-17.0|(-17.0] 430 |[-27.2|-22.5|-22.5] 490 |-32.9|-28.0|-28.0] 550 |-38.4|-33.2|-33.2
312 |-15.3|-11.1|-11.1) 372 |-21.5|-17.2|-17.2| 432 |-27.3|-22.7|-22.7] 492 |-33.0|/-28.1|-28.1| 552 |-38.6|-33.4|-33.4
314 |-15.6|-11.3|-11.3] 374 |-21.7|-17.4|-17.4| 434 |[-27.5(-22.9|-22.9| 494 |-33.2|-28.3|-28.3] 554 |-38.8]|-33.6|-33.6
316 |-15.8|-11.5|-115] 376 |-21.9|-17.6|-17.6| 436 [-27.7(-23.1|-23.1| 496 |-33.4|-28.5|-285] 556 |-38.9|-33.8|-33.8
318 |-16.0(-11.8|-11.8] 378 |-22.1|-17.7|-17.7| 438 [-27.9(-23.3|-23.3|] 498 |-33.6|-28.7|-28.7] 558 |-39.1|-33.9|-33.9
320 |-16.2|-12.0|-12.0] 380 |-22.3|-17.9|-17.9] 440 [-28.1|-23.5|-23.5] 500 |-33.8|-28.8|-28.8] 560 |-39.3]|-34.1]|-34.1
322 |-16.4|-12.2|-12.2] 382 |-22.5|-18.1|-18.1| 442 [-28.3|-23.6|-23.6] 502 |-34.0|-29.0|-29.0] 562 |-39.5|-34.3|-34.3
324 |-16.6|-12.4|-12.4] 384 |-22.7|-18.3|-18.3] 444 |-28.5(-23.8|-23.8] 504 |-34.1|-29.2|-29.2| 564 |-39.6|-34.4|-34.4
326 |-16.8|-12.6|-12.6] 386 |-22.9|-18.5|-185| 446 [-28.7(-24.0|-24.0] 506 |-34.3|-29.4|-29.4] 566 |-39.8]|-34.6|-34.6
328 |-17.0|-12.8|-12.8] 388 |-23.1|-18.7|-18.7| 448 [-28.9(-24.2|-24.2] 508 |-34.5|-29.5|-29.5] 568 |-40.0|-34.8|-34.8
330 |-17.2|-13.1|-13.1] 390 |-23.3|-18.9[-18.9] 450 [-29.1(-24.4|-24.4] 510 |-34.7|-29.7|-29.7] 570 |-40.1]-35.0|-35.0
332 |-17.5|-13.3|-13.3] 392 |-23.5|-19.0|-19.0] 452 [-29.3|-24.6|-24.6] 512 |-34.9|-29.9|-29.9] 572 |-40.3|-35.1|-35.1
334 |-17.7|-13.5|-135] 394 |-23.7|-19.2|-19.2| 454 [-29.5(-24.7|-24.7] 514 |-35.1|-30.1|-30.1] 574 |-40.5|-35.3|-35.3
336 |-17.9|-13.7|-13.7] 396 |-23.9]|-19.4|-19.4] 456 |[-29.7|-24.9|-249| 516 |-35.3|-30.2|-30.2] 576 |-40.7|-35.5|-35.5
338 |-18.1|-13.9|-13.9] 398 |-24.0|-19.6|-19.6|] 458 [-29.9(-25.1|-25.1|] 518 |-35.4|-30.4|-30.4] 578 |-40.8]|-35.6|-35.6
340 |-18.3|-14.1|-14.1] 400 |-24.2]|-19.8|-19.8] 460 [-30.0(-25.3|-25.3] 520 |-35.6/-30.6|-30.6] 580 |-41.0|-35.8]|-35.8
342 |-18.5|-14.3|-14.3] 402 |-24.4]|-20.0|-20.0] 462 |[-30.2|-25.5|-25.5] 522 |-35.8|-30.8|-30.8] 582 |-41.2|-36.0|-36.0
344 |-18.7|-14.5|-145] 404 |-24.6]|-20.1|-20.1| 464 [-30.4|-25.6|-25.6] 524 |-36.0/-31.0|-31.0] 584 |-41.3]|-36.1]|-36.1
346 |-18.9|-14.7|-14.7] 406 |-24.8|-20.3|-20.3|] 466 [-30.6(-25.8|-25.8] 526 |-36.2|-31.1|-31.1] 586 |-41.5|-36.3|-36.3
348 |-19.1|-14.9|-149] 408 |-25.0|-20.5|-20.5] 468 |[-30.8(-26.0|-26.0] 528 |-36.4|-31.3|-31.3] 588 |-41.7|-36.5|-36.5
350 |-19.3|-15.1|-15.1] 410 |-25.2|-20.7|-20.7] 470 [-31.0(-26.2|-26.2] 530 |-36.5|-31.5|-31.5] 590 |-41.8|-36.6|-36.6
352 |-19.5|-15.3|-15.3] 412 |-25.4]|-20.9|-20.9| 472 [-31.2|-26.4|-26.4] 532 |-36.7|-31.7|-31.7] 592 |-42.0|-36.8|-36.8
354 |-19.7|-15.5|-15.5] 414 |-25.6|-21.1|-21.1] 474 |-31.4|-26.5|-26.5] 534 |-36.9|-31.8|-31.8] 594 |-42.2|-37.0|-37.0
356 |-19.9|-15.7|-15.7] 416 |-25.8|-21.3|-21.3| 476 [-31.6(-26.7|-26.7] 536 |-37.1|-32.0|-32.0] 596 |-42.3|-37.1|-37.1
358 |-20.1|-15.9]|-15.9] 418 |-26.0|-21.4|-21.4| 478 [-31.7(-26.9|-26.9| 538 |-37.3|-32.2|-32.2] 598 |-42.5|-37.3|-37.3
600 |-42.7|-37.5|-37.5
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Table A6.5b: Tabulated values for the interference potential of 1.5 GHz Reference Network 2 for 1% of time - (1)

Distance Land Cold |Warm|Distance Land Cold |Warm |Distance Land Cold |Warm|Distance Land Cold |Warm|Distance Land Cold |Warm
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 72.5| 725 | 72.5 60 34.9| 61.9 | 62.3 120 23.4 | 59.3 | 59.7 180 15.6 | 56.4 | 57.3 240 9.1 | 51.6 | 54.0
2 62.7 | 66.8 | 67.0 62 34.4| 61.8 | 62.2 122 23.2 | 59.2 | 59.6 182 15.4| 56.3 | 57.2 242 8.9 | 51.4 | 53.9
4 61.5| 66.6 | 66.8 64 33.9| 61.7 | 62.1 124 22.9 | 59.1 | 59.5 184 15.2 | 56.2 | 57.2 244 8.7 | 51.2 | 53.7
6 60.2 | 66.4 | 66.6 66 33.4| 61.6 | 62.0 126 22.6 | 59.0 | 59.5 186 15.0| 56.1 | 57.1 246 8.5 | 51.0 | 53.6
8 58.8 | 66.2 | 66.3 68 32.9| 61.5| 61.9 128 22.3| 58.9| 59.4 188 14.7 | 55.9 | 57.0 248 8.3 | 50.8 | 53.5
10 57.4| 66.0 | 66.1 70 32.5| 61.4 | 61.8 130 22.0 | 58.9 | 59.3 190 14.5| 55.8 | 56.9 250 8.1 | 50.6 | 53.4
12 56.0 | 65.8 | 65.9 72 32.1| 61.3 | 61.7 132 21.7 | 58.8 | 59.2 192 14.3 | 55.7 | 56.8 252 7.9 | 50.4 | 53.2
14 54.6 | 65.6 | 65.7 74 31.6| 61.2 | 61.6 134 21.4| 58.7 | 59.2 194 14.1| 55.6 | 56.7 254 7.7 | 50.1 | 53.1
16 53.3| 65.5 | 65.5 76 31.2| 61.1| 61.4 136 21.1 ] 58.6 | 59.1 196 13.9| 55.5 | 56.7 256 7.5 | 49.9 | 53.0
18 52.1| 65.3 | 65.4 78 30.8| 61.1 | 61.3 138 20.9 | 58.5| 59.0 198 13.6 | 55.4 | 56.6 258 7.3 | 49.6 | 52.8
20 51.0| 65.2 | 65.3 80 30.4| 61.0 | 61.2 140 20.6 | 58.5 | 58.9 200 13.4| 55.2 | 56.5 260 7.1 ] 49.4 | 52.7
22 49.9 [ 65.0 | 65.2 82 30.0| 60.9 | 61.1 142 20.3 | 58.4 | 58.9 202 13.2| 55.1 | 56.4 262 6.9 | 49.1 | 52.6
24 47.8 | 64.5 | 64.6 84 29.6| 60.8 | 61.1 144 20.0 | 58.3 | 58.8 204 13.0| 54.9 | 56.2 264 6.7 | 48.9 | 52.5
26 46.7 | 64.3 | 64.4 86 29.2| 60.7 | 61.0 146 19.8 | 58.2 | 58.7 206 12.8 | 54.7 | 56.1 266 6.5 | 48.6 | 52.3
28 45.7 | 64.0 | 64.2 88 28.8| 60.6 | 60.9 148 19.5 | 58.2 | 58.6 208 12.5| 54.5 | 56.0 268 6.3 | 48.4 | 52.2
30 44.8 | 63.8 | 64.1 90 28.4| 60.5 | 60.8 150 19.3 | 58.1 | 58.6 210 12.3| 54.3 | 55.9 270 6.1 | 48.1 | 52.1
32 43.9| 63.6 | 64.0 92 28.1| 60.4 | 60.8 152 19.0 | 58.0 | 58.5 212 12.1| 54.2 | 55.7 272 5.9 | 47.9 | 52.0
34 43.1| 63.5 | 63.8 94 27.7| 60.3 | 60.7 154 18.8 | 57.9 | 58.4 214 11.9| 54.0 | 55.6 274 5.7 | 47.6 | 51.8
36 42.3| 63.3 | 63.7 96 27.3| 60.3 | 60.7 156 18.5 | 57.7 | 58.3 216 11.7 | 53.8 | 55.5 276 5.5 | 47.4 | 51.7
38 415 63.2 | 63.6 98 27.0| 60.2 | 60.6 158 18.3 | 57.6 | 58.2 218 11.5| 53.6 | 55.4 278 5.3 | 47.1 | 51.6
40 40.8 [ 63.0 | 63.5 100 26.6| 60.1 | 60.5 160 18.0 | 57.5| 58.1 220 11.3| 53.4 | 55.2 280 5.1 | 46.9 | 51.4
42 40.1| 62.9 | 63.4 102 26.3| 60.0 | 60.4 162 17.8 | 57.4 | 58.1 222 11.0| 53.3 | 55.1 282 4.9 | 46.7 | 51.3
44 39.4 | 62.8 | 63.3 104 26.0| 59.9 | 60.4 164 17.5| 57.3 | 58.0 224 10.8 | 53.1 | 55.0 284 4.7 | 46.4 | 51.2
46 38.8| 62.6 | 63.2 106 25.6| 59.8 | 60.3 166 17.3| 57.2 | 57.9 226 10.6 | 52.9 | 54.9 286 45 | 46.2 | 51.1
48 38.1| 62.5 | 63.0 108 25.3| 59.7 | 60.2 168 17.0 | 57.1 | 57.8 228 10.4 | 52.7 | 54.7 288 4.3 | 46.0 | 50.9
50 37.6| 62.4 | 62.9 110 25.0| 59.7 | 60.1 170 16.8 | 57.0 | 57.7 230 10.2 | 52.5 | 54.6 290 4.1 | 45.7 | 50.8
52 37.0| 62.3 | 62.8 112 24.7 | 59.6 | 60.0 172 16.6 | 56.9 | 57.6 232 10.0| 52.3 | 54.5 292 3.9 | 45.5 | 50.7
54 36.5| 62.2 | 62.7 114 24.4| 59.5 | 59.9 174 16.3 | 56.8 | 57.6 234 9.8 | 52.1 | 54.4 294 3.8 | 45.3 | 50.5
56 36.0| 62.1 | 62.6 116 24.0| 59.4 | 59.9 176 16.1 | 56.7 | 57.5 236 9.6 | 52.0 | 54.2 296 3.6 | 45.1 | 50.4
58 35.5| 62.0 | 62.5 118 23.7| 59.3 | 59.8 178 159 | 56.5 | 57.4 238 9.4 | 51.8 | 54.1 298 3.4 | 44.8 | 50.3
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Table A6.5b: Tabulated values for the interference potential of 1.5 GHz Reference Network 2 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 3.2 | 44.6 | 50.2 360 -2.1 | 39.5| 46.5 420 -7.4 | 35.2 | 43.3 480 |-12.6( 31.3 | 40.4 540 |-17.5| 27.7 | 37.7
302 3.0 | 44.4 | 50.0 362 -2.3 ] 39.3| 46.4 422 -7.6 | 35.1 [ 43.2 482 |-12.7| 31.1 | 40.3 542 | -17.6| 27.6 | 37.6
304 2.8 | 44.2 | 49.9 364 -2.5 | 39.2 | 46.2 424 -7.7 | 349 43.1 484 |-12.9( 31.0 | 40.2 544 |-17.8| 27.5 | 37.5
306 2.6 | 44.1 | 49.8 366 -2.6 | 39.0| 46.1 426 -7.9 | 34.8 | 43.0 486 |-13.0( 30.9 | 40.1 546 |-18.0| 27.4 | 37.4
308 2.4 | 43.9 | 49.6 368 -2.8 | 38.9| 46.0 428 -8.1 | 34.7 | 42.9 488 |-13.2| 30.8 | 40.0 548 |-18.1| 27.3 | 37.4
310 2.3 | 43.7 | 49.5 370 -3.0 | 38.7 | 45.9 430 -8.3 | 34.5( 42.8 490 |-13.4( 30.7 | 39.9 550 |-18.3| 27.2 | 37.3
312 2.1 | 435 | 49.4 372 -3.2 | 38.6 | 45.8 432 -8.4 | 34.4 | 42.7 492 |-13.5( 30.5 | 39.8 552 |-18.5| 27.1 | 37.2
314 1.9 | 43.3 | 49.3 374 -3.3 | 38.4 | 45.7 434 -8.6 | 34.3 | 42.6 494 | -13.7| 30.4 | 39.7 554 |-18.6| 26.9 | 37.1
316 1.7 | 43.2 | 49.1 376 -3.5 | 38.3| 45.6 436 -8.8 | 34.1 | 425 496 |-13.9( 30.3 | 39.6 556 |-18.8| 26.8 | 37.0
318 1.5 | 43.0 | 49.0 378 -3.7 | 38.1| 45.5 438 -9.0 | 34.0 | 42.4 498 |-14.0( 30.2 | 39.5 558 |-19.0| 26.7 | 36.9
320 1.4 | 42.8 | 48.9 380 -3.9 | 38.0| 45.4 440 -9.1 | 33.9( 42.3 500 |[-14.2| 30.0 | 39.5 560 |-19.1| 26.6 | 36.8
322 1.2 | 42.6 | 48.7 382 -4.0 | 37.8 | 45.3 442 -9.3 | 33.7 | 42.2 502 |-14.4| 29.9 | 39.4 562 |-19.3| 26.5 | 36.7
324 1.0 | 42.4 | 48.6 384 -4.2 | 37.7 | 45.2 444 -9.5 | 33.6 [ 42.1 504 |-14.5( 29.8 | 39.3 564 |-19.5| 26.4 | 36.6
326 0.8 | 42.3 | 48.5 386 -4.4 | 37.6 | 45.0 446 -9.7 | 33.5 | 42.0 506 |-14.7| 29.7 | 39.2 566 |-19.6| 26.3 | 36.6
328 0.7 | 42.1 | 48.4 388 -4.6 | 37.4 | 44.9 448 -9.8 | 33.3 [ 41.9 508 |[-14.9( 29.6 | 39.1 568 |-19.8| 26.1 | 36.5
330 0.5 | 41.9 | 48.2 390 -4.7 | 37.3 | 44.8 450 |[-10.0( 33.2 | 41.8 510 |[-15.0( 29.5 | 39.0 570 |-20.0| 26.0 | 36.4
332 0.3 | 41.8] 48.1 392 -4.9 | 37.1 | 44.7 452 [-10.2| 33.1| 41.7 512 |-15.2| 29.4 | 38.9 572 |-20.1| 25.9 | 36.3
334 0.1 | 41.6 | 48.0 394 -5.1 | 37.0 | 44.6 454 [-10.4( 32.9| 41.6 514 |-15.3| 29.2 | 38.8 574 |-20.3| 25.8 | 36.2
336 0.0 | 41.4 | 47.9 396 -5.3 | 36.8| 44.5 456 |-10.5( 32.8 | 41.5 516 |-15.5( 29.1 | 38.8 576 |-20.5| 25.7 | 36.1
338 -0.2 | 41.2 | 47.7 398 -5.4 | 36.7 | 44.4 458 |-10.7[ 32.7 | 41.4 518 |-15.7| 29.0 | 38.7 578 |-20.6| 25.6 | 36.0
340 -0.4 | 41.1 | 47.6 400 -5.6 | 36.5 | 44.3 460 |[-10.9( 32.5| 41.3 520 |-15.8| 28.9 | 38.6 580 |-20.8| 25.5| 35.9
342 -0.6 | 40.9 | 47.5 402 -5.8 | 36.4 | 44.2 462 [-11.0( 32.4| 41.2 522 |-16.0( 28.8 | 38.5 582 |-21.0| 25.4 | 35.9
344 -0.7 | 40.7 | 47.4 404 -6.0 | 36.3 | 44.1 464 |[-11.2( 32.3| 41.1 524 |-16.2| 28.7 | 38.4 584 |-21.1| 25.3 | 35.8
346 -0.9 | 40.6 | 47.3 406 -6.1 | 36.1 | 44.0 466 |[-11.4( 32.2| 41.0 526 |-16.3| 28.6 | 38.3 586 |-21.3| 25.1 | 35.7
348 -1.1 ] 404 | 47.1 408 -6.3 | 36.0 | 43.9 468 |[-11.5( 32.0 | 40.9 528 |-16.5( 28.4 | 38.2 588 |-21.5| 25.0 | 35.6
350 -1.3 | 40.2 | 47.0 410 -6.5 | 35.9 | 43.8 470 |[-11.7( 31.9 | 40.9 530 |[-16.7| 28.3 | 38.1 590 |-21.6| 24.9 | 35.5
352 -1.4 | 40.1 | 46.9 412 -6.7 | 35.7 | 43.7 472 [-11.9( 31.8 | 40.8 532 |-16.8| 28.2 | 38.1 592 |-21.8| 24.8 | 35.4
354 -1.6 | 39.9 | 46.8 414 -6.9 | 35.6 | 43.6 474 |-12.1| 31.6 | 40.7 534 |-17.0( 28.1 | 38.0 594 | -22.0| 24.7 | 35.3
356 -1.8 | 39.8 | 46.7 416 -7.0 | 35.5| 43.5 476 |-12.2| 31.5| 40.6 536 |[-17.1| 28.0 | 37.9 596 |-22.2| 24.6 | 35.2
358 -1.9 | 39.6 | 46.6 418 -7.2 | 35.3| 43.4 478 |-12.4( 31.4| 40.5 538 |-17.3| 27.9 | 37.8 598 |-22.3| 24.5 | 35.2
600 |-22.5| 24.4 | 35.1
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Table A6.6a: Tabulated values for the interference potential of 1.5 GHz Reference Network 3 for 50% of time - (1)

Distance Land Cold |Warm|Distance Land Cold |Warm |Distance Land Cold |Warm|Distance Land Cold |Warm|Distance Land Cold |Warm
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 70.4| 70.4 | 70.4 60 18.4| 28.5| 28.5 120 3.6 | 9.7 | 9.7 180 -6.0 | -0.6 | -0.6 240 [-13.1] -8.0 | -8.0
2 56.4 | 57.8 | 57.8 62 17.8| 27.6 | 27.6 122 3.2 | 9.3 | 9.3 182 -6.3 | -0.9 | -0.9 242 [-13.4] -8.2 | -8.2
4 53.6 | 56.6 | 56.6 64 17.2 | 26.8 | 26.8 124 28 | 8.8 | 8.8 184 65| -11 | -1.1 244 [-13.6] -8.5 | -8.5
6 50.8 | 55.5 | 55.5 66 16.7 | 26.0 | 26.0 126 24 | 84 | 8.4 186 -6.8|-14|-14 246 |[-13.8] -8.7 | -8.7
8 48.2 | 54.4 | 54.4 68 16.1| 25.2 | 25.2 128 20 | 8.0 | 8.0 188 70| -1.6 | -1.6 248 [-14.1] -9.0 | 9.0
10 45.8| 53.4 | 53.4 70 15.6 | 24.4 | 24.4 130 1.7 | 75 | 7.5 190 7.2 -19 | -1.9 250 [-14.3] 9.2 | -9.2
12 43.6 [ 52.3 | 52.3 72 15.0| 23.6 | 23.6 132 13 [ 71 ] 71 192 75| -21 | -21 252 [-14.6] 9.5 | 9.5
14 41.7| 51.3 | 51.3 74 14.4] 22.8 | 22.8 134 09 | 6.8 | 6.8 194 77| -24 | -24 254 |[-14.8] 9.7 | 9.7
16 39.9| 50.3 | 50.3 76 13.9] 22.0| 22.0 136 06 | 64 | 6.4 196 -8.0 | -2.6 | -2.6 256 [-15.0] 9.9 | -9.9
18 38.3| 49.1 | 49.1 78 13.4] 21.3] 21.3 138 0.3 | 6.0 | 6.0 198 -8.2 | -29 | -2.9 258 [-15.3]-10.2]-10.2
20 36.8| 48.1 | 48.1 80 12.8 | 20.6 | 20.6 140 -0.1 | 57 | 5.7 200 -84 | -3.1 | -3.1 260 |[-15.5]|-10.4|-10.4
22 35.4| 47.0 | 47.0 82 12.3] 19.9 ] 19.9 142 -0.4 | 5.3 | 5.3 202 -8.7 | -3.3 | -3.3 262 [-15.7]|-10.7 | -10.7
24 34.1| 45.9 | 45.9 84 11.8] 19.3] 19.3 144 -0.7 | 5.0 | 5.0 204 -8.9 | -3.6 | -3.6 264 [-16.0]|-10.9]-10.9
26 32.8| 44.9 | 44.9 86 11.3] 18.7 | 18.7 146 1.1 | 4.6 | 4.6 206 -9.1 | -3.8 | -3.8 266 [-16.2]|-11.2]-11.2
28 31.7| 43.8 | 43.8 88 10.7 | 18.0 | 18.0 148 1.4 | 43 | 4.3 208 9.4 | -4.1 | 4.1 268 |[-16.4]|-11.4|-11.4
30 30.6 | 42.9 | 42.9 90 10.2| 17.4 | 17.4 150 -1.7 | 3.9 | 3.9 210 -9.6 | -4.3 | -4.3 270 [-16.7]|-11.7]-11.7
32 29.5| 41.8 | 41.8 92 9.7 | 16.8 | 16.8 152 20| 3.6 | 3.6 212 -9.8 | -4.6 | -4.6 272 [-16.9]|-11.9]-11.9
34 28.4 | 40.7 | 40.7 94 9.3 | 16.3| 16.3 154 -2.3| 3.3 | 3.3 214 |-10.1] -4.8 | -4.8 274 [-17.1]-12.1]-12.1
36 27.4| 39.7 | 39.7 96 8.8 | 15.7 | 15.7 156 -26 | 3.0 | 3.0 216 |[-10.3] 5.1 | -5.1 276 |-17.4]|-12.4|-12.4
38 26.5| 38.7 | 38.7 98 8.3 | 15.1] 15.1 158 29| 2.7 | 2.7 218 |[-10.5| 5.3 | -5.3 278 |[-17.6]|-12.6]-12.6
40 25.5| 37.7 | 37.7 100 7.8 | 14.6 | 14.6 160 -3.2 | 23| 2.3 220 |[-10.8] 5.5 | -5.5 280 [-17.8]|-12.9]-12.9
42 24.7| 36.7 | 36.7 102 7.4 |1 14.1] 14.1 162 -3.5 | 2.0 | 2.0 222 |-11.0] 5.8 | -5.8 282 [-18.1]-13.1]-13.1
44 23.9| 35.8 | 35.8 104 6.9 | 13.6 | 13.6 164 -3.8 | 1.7 | 1.7 224 |-11.3] -6.0 | -6.0 284 |[-18.3]|-13.4|-13.4
46 23.1| 34.9 | 34.9 106 6.5 | 13.1] 13.1 166 41| 1.4 | 1.4 226 |-11.5| 6.3 | -6.3 286 [-18.5|-13.6|-13.6
48 22.4| 33.9 | 33.9 108 6.0 | 12.6 | 12.6 168 441 11| 1.1 228 |-11.7| 6.5 | -6.5 288 [-18.7]|-13.9]-13.9
50 21.7| 33.0 | 33.0 110 5.6 | 12.1] 12.1 170 -4.7 | 0.8 | 0.8 230 |[-12.0] 6.8 | -6.8 290 [-19.0]|-14.1]-14.1
52 21.0| 32.1 ] 32.1 112 5.2 | 11.6 ] 11.6 172 49| 05 | 0.5 232 |-12.2] -7.0 | -7.0 292 [-19.2]|-14.4|-14.4
54 20.3| 31.1 ] 31.1 114 4.8 | 11.1| 11.1 174 -5.2 | 0.2 | 0.2 234 |-12.4| -7.3 | -7.3 294 [-19.4]|-14.6|-14.6
56 19.6 | 30.3 | 30.3 116 4.4 | 10.6 | 10.6 176 -5.5 | -0.1 | -0.1 236 |-12.7| -7.5 | -7.5 296 [-19.6]|-14.9]-14.9
58 19.0] 29.3 | 29.3 118 4.0 | 10.2 | 10.2 178 -5.8 | -0.3 | -0.3 238 |-12.9| -7.7 | -7.7 298 [-19.9]|-15.1]-15.1
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Table A6.6a: Tabulated values for the interference potential of 1.5 GHz Reference Network 3 for 50% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 |-20.1|-15.4|-15.4] 360 |-26.5|-22.1|-221] 420 |[-32.4(-27.7|-27.7] 480 |-38.2|-33.2|-33.2] 540 |-43.7|-38.5|-38.5
302 |-20.3|-15.6|-15.6] 362 |-26.7|-22.3|-22.3| 422 [-32.6(-27.9|-27.9| 482 |-38.4|-33.4|-33.4] 542 |-43.9|-38.7|-38.7
304 |-20.5|-15.9]|-159] 364 |-26.9|-22.5|-225| 424 |[-32.8(-28.1|-28.1| 484 |-38.6|-33.6|-33.6] 544 |-44.1]|-38.9|-38.9
306 |-20.7|-16.1|-16.1] 366 |-27.1|-22.7|-22.7] 426 |[-33.0(-28.3|-28.3] 486 |-38.8|-33.8|-33.8] 546 |-44.2]|-39.0|-39.0
308 |-21.0|-16.4|-16.4] 368 |-27.3|-22.9|-22.9] 428 [-33.2(-28.5|-28.5] 488 |-38.9|-33.9|-33.9] 548 |-44.4|-39.2|-39.2
310 |-21.2|-16.6|-16.6] 370 |-27.5|-23.1|-23.1] 430 |[-33.4(-28.6|-28.6] 490 |-39.1|-34.1|-34.1| 550 |-44.6|-39.4|-39.4
312 |-21.4|-16.9]|-16.9] 372 |-27.7|-23.3|-23.3|] 432 [-33.6(-28.8|-28.8] 492 |-39.3|-34.3|-34.3] 552 |-44.8]|-39.6|-39.6
314 |-21.6|-17.1|-17.1) 374 |-27.9|-23.5|-23.5] 434 [-33.8(-29.0|-29.0] 494 |-39.5|-34.5|-345] 554 |-45.0|-39.7|-39.7
316 |-21.8|-17.4|-17.4] 376 |-28.2|-23.7|-23.7] 436 [-34.0(-29.2]|-29.2] 496 |-39.7|-34.6|-34.6] 556 |-45.2|-39.9|-39.9
318 |-22.1|-17.7|-17.7] 378 |-28.4]|-23.9|-23.9] 438 [-34.2(-29.4|-29.4] 498 |-39.9|-34.8|-34.8] 558 |-45.3]|-40.1|-40.1
320 |-22.3|-17.9|-17.9] 380 |-28.6]|-24.1|-241] 440 [-34.4(-29.6|-29.6] 500 |-40.0|-35.0|-35.0] 560 |-45.5|-40.3|-40.3
322 |-22.5|-18.2|-18.2] 382 |-28.8|-24.2|-24.2] 442 |-345(-29.7|-29.7] 502 |-40.2|-35.2|-35.2| 562 |-45.7|-40.4|-40.4
324 |-22.7|-18.4|-18.4] 384 |-29.0|-24.4|-24.4| 444 [-34.7(-29.9|-29.9] 504 |-40.4|-35.3|-35.3] 564 |-45.9|-40.6|-40.6
326 |-23.0|-18.7|-18.7] 386 |-29.2|-24.6|-246| 446 [-34.9(-30.1|-30.1] 506 |-40.6|-35.5|-35.5] 566 |-46.1|-40.8|-40.8
328 |-23.2|-18.9|-18.9] 388 |-29.3|-24.8|-24.8] 448 |[-35.1(-30.3|-30.3] 508 |-40.8|-35.7|-35.7] 568 |-46.3|-41.0|-41.0
330 |-23.4|-19.2|-19.2] 390 |-29.5|-25.0|-25.0] 450 [-35.3(-30.5|-30.5] 510 |-41.0|-35.9|-35.9] 570 |-46.4]|-41.1|-41.1
332 |-23.6/-19.4|-19.4] 392 |-29.7|-25.2|-25.2] 452 [-35.5(-30.7|-30.7] 512 |-41.1|-36.1|-36.1] 572 |-46.6|-41.3|-41.3
334 |-23.8/-19.6|-19.6] 394 |-29.9|-25.3|-25.3] 454 |[-35.7(-30.8|-30.8] 514 |-41.3|-36.2|-36.2| 574 |-46.8|-41.5|-41.5
336 |-24.0(-19.8|-19.8] 396 |-30.1|-25.5|-25.5] 456 [-35.9(-31.0|-31.0] 516 |-41.5|-36.4|-36.4] 576 |-47.0|-41.7|-41.7
338 |-24.2|-20.0|-20.0] 398 |-30.3|-25.7|-25.7|] 458 [-36.1(-31.2|-31.2| 518 |-41.7|-36.6|-36.6] 578 |-47.2|-41.8|-41.8
340 |-24.4|-20.2|-20.2] 400 |-30.5|-25.9|-25.9] 460 |[-36.3(-31.4|-31.4] 520 |-41.9|-36.8|-36.8] 580 |-47.4]|-42.0|-42.0
342 |-24.6|-20.4|-20.4] 402 |-30.7|-26.1|-26.1] 462 [-36.5(-31.6|-31.6] 522 |-42.1|-36.9|-36.9] 582 |-47.5|-42.2|-42.2
344 |-24.9|-20.6|-20.6] 404 |-30.9|-26.3|-26.3] 464 |[-36.7(-31.8|-31.8] 524 |-42.2|-37.1|-37.1| 584 |-47.7|-42.4|-42.4
346 |-25.1|-20.8|-20.8] 406 |-31.1|-26.4|-26.4] 466 |[-36.9(-32.0|-32.0] 526 |-42.4|-37.3|-37.3| 586 |-47.9|-42.5|-42.5
348 |-25.3|-21.0|-21.0] 408 |-31.3|-26.6|-26.6| 468 [-37.0(-32.1|-32.1| 528 |-42.6|-37.5|-37.5] 588 |-48.0|-42.7|-42.7
350 |-25.5|-21.2|-21.2] 410 |-31.5|-26.8|-26.8] 470 [-37.2(-32.3|-32.3|] 530 |-42.8|-37.6|-37.6] 590 |-48.2|-42.9|-42.9
352 |-25.7|-21.4|-21.4]| 412 |-31.7|-27.0|-27.0] 472 |-37.4(-325|-32.5|] 532 |-43.0|-37.8|-37.8] 592 |-48.4]|-43.0|-43.0
354 |-25.9|-21.5|-21.5] 414 |-31.9|-27.2|-27.2| 474 |[-37.6(-32.7|-32.7] 534 |-43.1|-38.0|-38.0] 594 |-48.5|-43.2|-43.2
356 |-26.1|-21.7|-21.7] 416 |-32.0|-27.4|-27.4] 476 |[-37.8(-32.9|-32.9|] 536 |-43.3|-38.2|-38.2| 596 |-48.7|-43.4|-43.4
358 |-26.3|-21.9|-21.9] 418 |-32.2|-27.5|-275] 478 |[-38.0(-33.1|-33.1|] 538 |-43.5|-38.3|-38.3] 598 |-48.9|-43.5|-43.5
600 |-49.0| -43.7 | -43.7
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Table A6.6b: Tabulated values for the interference potential of 1.5 GHz Reference Network 3 for 1% of time - (1)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land
(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
0 74.4| 74.4 | 74.4 60 27.8| 53.5 | 53.8 120 16.7 | 52.5 | 52.9 180 9.2 | 50.5 | 51.5 240 2.9 | 46.6 | 49.0
2 60.6 | 60.9 | 61.0 62 27.3| 53.4 | 53.7 122 16.4 | 52.4 | 52.9 182 9.0 | 50.5 | 51.5 242 2.7 | 46.4 | 48.9
4 58.1| 59.2 | 59.4 64 26.8 | 53.4 | 53.7 124 16.1 | 52.4 | 52.8 184 8.8 | 50.4 | 51.4 244 2.5 | 46.2 | 48.8
6 55.6 | 58.1 | 58.2 66 26.3| 53.4 | 53.7 126 15.9 | 52.4 | 52.8 186 8.6 | 50.3 | 51.4 246 2.3 | 46.0 | 48.7
8 53.2| 57.2 | 57.3 68 25.9| 53.4 | 53.7 128 15.6 | 52.3 | 52.8 188 8.4 | 50.2 | 51.3 248 2.1 | 45.8 | 48.6
10 51.0 | 56.5 | 56.6 70 25.4| 53.3 | 53.6 130 15.3 | 52.3 | 52.7 190 8.1 | 50.1 | 51.2 250 1.9 | 45.6 | 48,5
12 49.1| 56.0 | 56.0 72 25.0 | 53.3 | 53.6 132 15.1 | 52.2 | 52.7 192 7.9 | 50.0 | 51.2 252 1.7 | 45.3 | 48.4
14 47.3 | 55.6 | 55.6 74 24.5| 53.3 | 53.5 134 14.8 | 52.2 | 52.6 194 7.7 | 49.9 | 51.1 254 1.5 ] 45.1 | 48.3
16 45.7 | 55.2 | 55.3 76 24.0| 53.2 | 53.5 136 145]| 52.1 | 52.6 196 7.5 | 49.8 | 51.1 256 1.3 ]| 449 | 48.2
18 44.3 ] 55.0 | 55.1 78 23.6 | 53.2 | 53.5 138 14.2 | 52.0 | 52.5 198 7.3 | 49.7 | 51.0 258 1.1 | 44.7 | 48.1
20 43.0| 54.7 | 54.9 80 23.2| 53.2 | 53.5 140 14.0 | 52.0 | 52.5 200 7.1 | 49.6 | 50.9 260 0.9 | 44.4 | 48.0
22 41.7| 54.5 | 54.7 82 22.8| 53.1 | 53.5 142 13.7 | 51.9| 52.4 202 6.9 | 49.4 | 50.8 262 0.7 | 44.2 | 47.9
24 40.6 | 54.3 | 54.4 84 22.4| 53.1 | 53.4 144 13.5| 51.8 | 52.4 204 6.7 | 49.3 | 50.7 264 0.4 | 44.0 | 47.8
26 39.5| 54.1 | 54.3 86 22.0| 53.1 | 53.4 146 13.2 | 51.8 | 52.3 206 6.4 | 49.2 | 50.6 266 0.2 | 43.7 | 47.7
28 38.6 | 53.9 | 54.2 88 21.7| 53.0 | 53.4 148 12.9| 51.7 | 52.3 208 6.2 | 49.0 | 50.5 268 0.0 | 43.5| 47.6
30 37.7| 53.8 | 54.1 90 21.3| 53.0 | 53.4 150 12.7 | 51.6 | 52.2 210 6.0 | 48.9 | 50.4 270 -0.2 | 43.3 | 47.4
32 36.8| 53.7 | 54.1 92 21.0| 53.0 | 53.4 152 12.4| 51.5| 52.2 212 5.8 | 48.8 | 50.4 272 -0.4 | 43.0 | 47.3
34 36.0| 53.7 | 54.0 94 20.6 | 53.0 | 53.4 154 12.2| 51.4 | 52.1 214 5.6 | 48.6 | 50.3 274 -0.6 | 42.8 | 47.2
36 35.2 | 53.7 | 54.0 96 20.3| 52.9 | 53.3 156 11.9]| 51.4| 52.1 216 5.4 | 48.5 | 50.2 276 -0.8 | 42.6 | 47.1
38 34.4| 53.6 | 54.0 98 19.9| 52.9 | 53.3 158 11.7 | 51.3 | 52.0 218 5.2 | 48.4 | 50.1 278 -1.0 | 42.3 | 47.0
40 33.7| 53.6 | 54.0 100 19.6 | 52.8 | 53.3 160 11.5]| 51.2 | 52.0 220 4.9 | 48.2 | 50.0 280 -1.2 | 42.1 | 46.9
42 33.0| 53.6 | 54.0 102 19.3| 52.8 | 53.2 162 11.2| 51.1 | 51.9 222 4.7 | 48.1 | 49.9 282 -1.4 | 41.9 | 46.8
44 32.4| 53.6 | 54.0 104 19.0| 52.8 | 53.2 164 11.0| 51.0 | 51.8 224 4.5 | 48.0 | 49.8 284 -1.5| 41.7 | 46.7
46 31.8| 53.6 | 54.0 106 18.7 | 52.7 | 53.2 166 10.8 | 51.0 | 51.8 226 4.3 | 47.8 | 49.7 286 -1.7 | 41.5 | 46.6
48 31.2| 53.5 | 53.9 108 18.4| 52.7 | 53.1 168 10.5| 50.9 | 51.7 228 4.1 | 47.7 | 49.6 288 -1.9| 41.4 | 46.5
50 30.6 | 53.5 | 53.9 110 18.1 | 52.7 | 53.1 170 10.3 | 50.8 | 51.7 230 3.9 | 47.5 | 49.5 290 -2.1| 41.2 | 46.3
52 30.0| 53.5 | 53.9 112 17.8| 52.6 | 53.0 172 10.1 | 50.7 | 51.6 232 3.7 | 47.4 | 49.4 292 -2.3| 41.0 | 46.2
54 29.4| 53.5 | 53.9 114 17.5| 52.6 | 53.0 174 9.9 | 50.7 | 51.6 234 3.5 | 47.2 | 49.3 294 -2.5| 40.8 | 46.1
56 28.8| 53.5 | 53.8 116 17.2| 52.5| 53.0 176 9.7 | 50.6 | 51.6 236 3.3 [ 47.0 | 49.2 296 -2.7 | 40.6 | 46.0
58 28.3| 53.5 | 53.8 118 16.9| 52.5| 52.9 178 9.4 | 50.6 | 51.5 238 3.1 | 46.8 | 49.1 298 -2.9| 40.4 | 45.9
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Table A6.6b: Tabulated values for the interference potential of 1.5 GHz Reference Network 3 for 1% of time - (2)

Distance Cold |Warm|Distance Cold |Warm |Distance Cold |Warm|Distance Cold |Warm|Distance Cold |Warm
Land Land Land Land Land

(km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea (km) sea | sea
300 -3.0 | 40.3 | 45.8 360 -8.5 | 35.4 | 42.4 420 |[-13.7( 31.3| 39.5 480 |-18.9( 27.2 | 36.5 540 |-23.8| 23.7 | 33.8
302 -3.2 | 40.1 | 45.6 362 -8.6 | 35.3 | 42.3 422 |-13.8( 31.2| 39.4 482 |-19.1( 27.1 | 36.4 542 | -24.0| 23.6 | 33.7
304 -3.4 |1 39.9 [ 455 364 -8.8 | 35.2 | 42.2 424 [-14.0( 31.0 | 39.3 484 |-19.3| 27.0 | 36.3 544 | -24.1| 23.4 | 33.6
306 -3.6 | 39.7 | 45.4 366 -9.0 | 35.0| 42.1 426 |-14.2| 30.9 | 39.2 486 |-19.4| 26.9 | 36.2 546 |-24.3| 23.3 | 33.5
308 -3.8 | 39.6 | 45.3 368 -9.1 | 34.9| 42.0 428 |-14.4( 30.8 | 39.1 488 |-19.6( 26.7 | 36.1 548 | -24.5| 23.2 | 33.4
310 -4.0 | 39.4 | 45.2 370 -9.3 | 34.7| 41.9 430 |[-14.5( 30.6 | 39.0 490 |[-19.7| 26.6 | 36.0 550 |-24.6| 23.1 | 33.3
312 -4.2 | 39.2 | 45.1 372 -9.5| 34.6 | 41.8 432 |-14.7| 30.5| 38.9 492 |-19.9( 26.5| 35.9 552 |-24.8| 23.0 | 33.2
314 -4.4 ] 39.1 | 44.9 374 -9.7 | 34.4 | 41.7 434 |-14.9( 30.4 | 38.8 494 |-20.1| 26.4 | 35.8 554 |-25.0| 22.8 | 33.1
316 -4.6 | 38.9 | 44.8 376 -9.8 | 34.3| 41.6 436 |-15.1( 30.2 | 38.7 496 |-20.2| 26.3 | 35.7 556 |-25.1| 22.7 | 33.1
318 -4.7 | 38.7 | 44.7 378 |-10.0( 34.1 | 41.5 438 |[-15.2( 30.1 | 38.6 498 |-20.4| 26.1 | 35.6 558 |-25.3| 22.6 | 33.0
320 -4.9 | 38.5 [ 44.6 380 |[-10.2| 34.0| 41.4 440 |[-15.4( 30.0 | 38.5 500 |[-20.6( 26.0 | 35.6 560 |-25.4| 22.5| 32.9
322 -5.1 | 38.4 | 445 382 |-10.3| 33.8 | 41.3 442 |-15.6[ 29.8 | 38.4 502 |-20.7| 25.9 | 35.5 562 |-25.6| 22.4 | 32.8
324 -5.3 | 38.2 | 44.3 384 |-10.5( 33.7 | 41.2 444 |-15.8( 29.7 | 38.3 504 |-20.9( 25.8 | 35.4 564 |-25.8| 22.2 | 32.7
326 -5.5 | 38.0 | 44.2 386 |-10.7| 33.6 | 41.1 446 |-15.9( 29.5| 38.2 506 |-21.0( 25.7 | 35.3 566 |-25.9| 22.1 | 32.6
328 5.7 37.8 [ 44.1 388 |-10.9| 33.4| 41.0 448 |-16.1( 29.4 | 38.1 508 |-21.2| 25.6 | 35.2 568 |-26.1| 22.0 | 32.5
330 -5.9 | 37.7 | 44.0 390 |[-11.0( 33.3| 40.9 450 |[-16.3[ 29.3 | 38.0 510 |[-21.4| 25.4 | 35.1 570 |-26.3| 21.9 | 32.4
332 -6.0 | 37.5 [ 43.9 392 |-11.2| 33.2 | 40.8 452 |-16.5( 29.1 | 37.9 512 |-21.5( 25.3 | 35.0 572 |-26.4| 21.8 | 32.3
334 -6.2 | 37.4 | 43.8 394 |-11.4| 33.0 | 40.7 454 |-16.6| 29.0 | 37.8 514 |-21.7| 25.2 | 34.9 574 |-26.6| 21.6 | 32.2
336 -6.4 | 37.2 | 43.7 396 |-11.6| 32.9 | 40.6 456 |-16.8( 28.9 | 37.7 516 |[-21.9( 25.1 | 34.9 576 |-26.7| 21.5| 32.1
338 -6.6 | 37.1 | 43.6 398 |-11.7| 32.8 | 40.5 458 |[-17.0( 28.7 | 37.6 518 |-22.0( 25.0 | 34.8 578 |-26.9| 214 | 32.1
340 -6.7 | 36.9 | 43.4 400 |-11.9| 32.6 | 40.4 460 |[-17.2| 28.6 | 37.5 520 |-22.2| 24.9 | 34.7 580 |-27.1| 21.3 | 32.0
342 -6.9 | 36.8 [ 43.3 402 |-12.1| 32.5| 40.3 462 |-17.3[ 28.5| 37.4 522 |-22.4| 24.7 | 34.6 582 |-27.2| 21.2 | 31.9
344 -7.1 ] 36.6 | 43.2 404 |-12.3| 32.4 | 40.2 464 |-17.5( 28.3 | 37.3 524 | -22.5| 24.6 | 34.5 584 |-27.4| 21.1 | 31.8
346 -7.3 ] 36.5 [ 43.1 406 |-12.4| 32.2 | 40.1 466 |-17.7| 28.2 | 37.2 526 |-22.7| 245 | 34.4 586 |-27.6| 21.0 | 31.7
348 -7.4 | 36.3 | 43.0 408 |-12.6| 32.1 | 40.0 468 |[-17.9( 28.0| 37.1 528 |-22.8| 24.4 | 34.3 588 |-27.7| 20.8 | 31.6
350 -7.6 | 36.2 | 42.9 410 |-12.8| 32.0| 39.9 470 |[-18.0( 27.9| 37.0 530 |-23.0( 24.3 | 34.2 590 |-27.9| 20.7 | 31.5
352 -7.8 |1 36.0 [ 42.8 412 |-13.0( 31.8 | 39.8 472 |-18.2| 27.8 | 36.9 532 |-23.2| 24.1 | 34.1 592 |-28.1| 20.6 | 31.4
354 -7.9 | 35.9 | 42.7 414 |-13.1| 31.7 | 39.7 474 |-18.4( 27.6 | 36.8 534 |-23.3| 24.0 | 34.0 594 |-28.3| 20.5 | 31.3
356 -8.1 | 35.7 | 42.6 416 |-13.3| 31.6 | 39.7 476 |-18.6| 27.5| 36.7 536 |-23.5[ 23.9 | 34.0 596 |-28.4| 20.4 | 31.3
358 -8.3 | 35.6 [ 42.5 418 |-13.5| 31.4| 39.6 478 |-18.7| 27.4 | 36.6 538 |-23.7| 23.8 | 33.9 598 |-28.6| 20.3 | 31.2
600 |-28.8| 20.2 | 31.1
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Protection ratios for analoque television and VHF/FM sound broadcasting
interfered with by T-DAB

1. General

Composite protection ratios have been established for various television systems (both vision and
sound) as well as for FM Sound Broadcasting.

These protection ratios cover both tropospheric interference (ITU-R impairment grade 3) and con-
tinuous interference (ITU-R impairment grade 4). The protection ratios given for systems B and D
have been measured for tropospheric interference (impairment grade 3) only. The ITU-R recom-
mends that, for the television service, the Grade 3 co-channel protection ratio should be n-
creased by 7 dB to give protection for Grade 4 (ust perceptible) interference. For the adjacent
channel situations an increase of 10 dB is recommended. During the series of measurements
carried out, no specific attempt was made to establish protection ratios for Grade 4, but a brief
look at the situation suggested that, for interfering COFDM, an overall increase of 7 dB is required
in the co-channel case.

Protection ratios are presented in the form of curves as well as tables. In the Figures as well as
in the Tables two thick lines have been entered. Only the values between these lines have been
included in the EBU software for compatibility calculations during the Wiesbaden Planning Meet-
ing. Values outside of the thick lines can be used in case by case treatments of specific problems.

As the derivation of the protection ratios in Band Il is rather difficult because of the overlapping
channels and different standards the protection ratios for all possible frequency blocks in Band IlI
are given in separate tableaux at the end of this annex.

2. Protection ratios

The following protection ratios can be found in this Annex:

B/PAL, single FM-sound -10 dB: Figure A7-1, Table A7-1 b

B/PAL, single FM-sound -13 dB: Figure A7-2, Table A7-2, Tableau A7-2 2
B/PAL/A2, two FM-carriers: Figure A7-3, Table A7-3, Tableau A7-3
B/PAL/NICAM: Figure A7-4, Table A7-4, Tableau A7-4

D/SECAM, single FMsound -10 dB:  Figure A7-5, Table A7-5, Tableaux A7-5a, 5b ?
D/SECAM, single FM-sound -13 dB: Figure A7-6, Table A7-6?

I/PAL/NICAM: Figure A7-7, Table A7-7, Tableau A7-7
L/SECAM/NICAM: Figure A7-8, Table A7-8, Tableau A7-8
FM Sound Broadcasting: Figure A7-9, Table A7-9

Y can also be used for BISECAM
2 can also be used for D/PAL
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Protection ratio (wanted signal power -

unwanted vision carrier power) dB

B-PAL vision with single FM sound carrier interfered with by T-DAB
(vision / sound ratio 10 dB)

Tropospheric (Grade 3) (dB) ------- Continuous (Grade 4) (dB)
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Figure A7 -1

Protection ratio (wanted signal power -

unwanted vision carrier power) dB

B-PAL vision with single FM sound carrier interfered with by T-DAB
(vision / sound ratio 13 dB)

Tropospheric (Grade 3) (dB) ------- Continuous (Grade 4) (dB)
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Protection ratio (wanted signal power -

unwanted vision carrier power) dB

B-PAL vision and two FM sound carriers interfered with by T-DAB
First FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier
Second FM sound carrier is +5.74 MHz and -20 dB relative to vision carrier
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Figure A7 -3

B-PAL vision, FM sound and Nicam sound interfered with by T-DAB
FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier
Second FM sound carrier is +5.85 MHz and -20 dB relative to vision carrier
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D-Secam or D-PAL vision and FM sound interfered with by T-DAB
FM sound carrier is +6.5 MHz and -10 dB relative to vision carrier

Tropospheric (Grade 3) (dB) ------- Continuous (Grade 4) (dB)
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Figure A7-5
D-Secam or D-PAL vision and FM sound interfered with by T-DAB
FM sound carrier is +6.5 MHz and -13 dB relative to vision carrier
Tropospheric (Grade 3) (dB) ------- Continuous (Grade 4) (dB)
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I-PAL vision, FM sound and Nicam sound interfered with by T-DAB
FM sound carrier is +6.0 MHz and -10 dB relative to vision carrier
Nicam sound carrier is +6.55 MHz and -20 dB relative to vision carrier
Tropospheric (Grade 3) (dB) ------- Continuous (Grade 4 ) (dB)
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Figure A7-7
L-Secam vision, AM sound and Nicam sound interfered with by T-DAB
AM sound carrier is +6.5 MHz and -10 dB relative to vision carrier
Nicam sound carrier is +5.85 MHz and -27 dB relative to vision carrier
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Protection ratio (wanted signal power -

unwanted vision carrier power) dB

Wide-band FM Sound interfered with by T-DAB (Continuous interference)
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For stereo, the minimum field strength to be protected is 54 dBuV/m
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Figure A7-9
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B-PAL vision, FM sound and Nicam sound interfered with by T-DAB

FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier

Protection Ratio
Frequency difference be- (wanted vision power - unwanted signal power)
tween .D.AB centre frequency Tropospheric Continuous
and Vision frequency (MHz) (Gra%e g) (dB) (Grade 4) (dB)

-9.00 -19.0 -16.0
-8.35 -17.6 -14.8
-8.20 -14.5 -14.5
-7.85 -7.2 -7.2

-7.35 -3.7 -3.7

-6.85 -3.7 -3.7

-6.35 -3.7 -3.7

-6.10 -6.0 -6.0
-6.00 -7.0 -6.1

-5.50 -11.9 -6.7

-5.00 -11.0 -7.4
-4.90 -10.8 -7.8

-4.00 -9.0 -6.0
-3.00 -7.0 -4.0
-2.50 -6.0 -3.0
-2.00 -5.0 -2.0
-1.90 -1.5 1.8

-1.00 30.0 36.0
0.00 42.0 48.0
1.00 42.0 48.0
2.00 37.0 42.0
3.00 32.0 36.0
4.00 39.0 45.3
5.00 39.0 45.3
5.00 39.0 45.3
5.20 31.0 36.8
5.30 31.0 32.6
5.50 31.0 33.0
6.20 31.0 31.0
6.45 31.0 31.0
6.85 19.0 19.0
7.25 -5.0 -5.0
7.45 -6.0 -5.0
7.85 -7.0 -5.8
8.10 -9.2 -6.2
9.00 -11.0 -8.0
10.00 -13.0 -10.0
11.00 -15.0 -12.0
12.00 -17.0 -14.0
13.00 -19.0 -16.0
14.00 -20.0 -17.0
15.00 -21.0 -18.0
16.00 -22.0 -19.0

Table A7 -1
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B-PAL vision with single FM sound carrier interfered with by T-DAB
Single FM sound carrier is +5.5MHz and —13 dB relative to vision carrier
Frequency difference between - Protection Ratio .
DAB centre frequency and Vision (wanted vision power - unwanted signal power)
frequency (MHz) Tropospheric Continuous
(Grade 3) (dB) (Grade 4) (dB)
-9.00 -19.0 -16.0
-8.00 -17.0 -14.0
-7.00 -15.0 -12.0
-6.00 -13.0 -10.0
-5.00 -11.0 -8.0
-4.00 -9.0 -6.0
-3.00 -7.0 -4.0
-2.00 -5.0 -2.0
-1.90 -1.5 1.8
-1.00 30.0 36.0
0.00 42.0 48.0
1.00 42.0 48.0
2.00 37.0 42.0
3.00 32.0 36.0
4.00 39.0 45.3
5.00 39.0 45.3
5.30 26.7 32.6
5.35 24.7 32.9
5.40 24.8 32.9
5.50 25.0 33.0
6.20 23.0 31.0
6.25 20.0 28.0
6.45 -0.8 7.2
6.50 -4.5 2.0
7.00 -7.0 -4.0
8.00 -9.0 -6.0
9.00 -11.0 -8.0
10.00 -13.0 -10.0
11.00 -15.0 -12.0
12.00 -17.0 -14.0
13.00 -19.0 -16.0
14.00 -20.0 -17.0
15.00 -21.0 -18.0
16.00 -22.0 -19.0
Table A7 - 2
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B-PAL vision and two FM sound carriers interfered with by T-DAB
First FM sound carrier is +5.5 MHz and —13 dB relative to vision carrier
Second FM sound carrier is +5.74 MHz and —-20 dB relative to sound carrier
Frequency difference be- Protection Ratio
tween DAB centre fre- (wanted vision power - unwanted signal power)
quency and Vision fre- Tropospheric Continuous
quency (MHz) (Grade 3) (dB) (Grade 4) (dB)
-9.00 -14.8 -7.8
-8.24 -14.1 -7.1
-71.74 -13.5 -6.5
-7.24 -13.0 -6.0
-6.74 -12.4 5.4
-6.24 -6.1 0.9
-5.74 -6.7 0.3
-5.24 -1.4 -0.4
-4.85 -10.7 -3.6
-4.74 -10.5 -4.5
-4.40 -9.8 -4.5
-4.00 9.0 -4.5
-3.50 -8.0 -4.5
-3.00 -7.0 -4.0
-2.00 -5.0 -2.0
-1.90 -1.5 1.8
-1.00 30.0 36.0
0.00 42.0 48.0
1.00 42.0 48.0
2.00 37.0 42.0
3.00 32.0 36.0
4.00 39.0 45.3
5.00 39.0 45.3
5.00 39.0 45.3
5.20 30.5 38.3
5.74 32.0 40.0
6.44 30.0 38.0
6.49 27.0 35.0
6.74 1.0 9.0
7.24 0.2 7.7
7.74 -0.6 6.4
8.24 2.7 4.3
8.74 -3.9 3.1
9.24 -5.0 2.0
9.74 -6.4 0.6
10.24 -7.9 -0.9
10.74 9.1 2.1
15.00 -21.0 -15.8
16.00 -22.0 -19.0
Table A7 -3
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B-PAL vision, FM and Nicam sound carriers interfered with by T-DAB
First FM sound carrier is +5.5 MHz and —13 dB relative to vision carrier
Nicam sound carrier is +5.85 MHz and —20 dB relative to sound carrier

. Protection Ratio

Frequency difference betwge'n (wanted vision power - unwanted signal power)
DAB centre frequency and Vision - -
frequency (MHz) Tropospheric Continuous
(Grade 3) (dB) (Grade 4) (dB)
-9.00 -19.0 -16.0
-8.35 -17.6 -14.8
-8.20 -14.5 -14.5
-7.85 -7.2 -7.2
-7.35 -3.7 -3.7
-6.85 -3.7 -3.7
-6.35 -3.7 -3.7
-6.10 -6.0 -6.0
-6.00 -7.0 -6.1
-5.50 -11.9 -6.7
-5.00 -11.0 -7.4
-4.90 -10.8 -7.8
-4.00 -9.0 -6.0
-3.00 -7.0 -4.0
-2.50 -6.0 -3.0
-2.00 -5.0 -2.0
-1.90 -1.5 1.8
-1.00 30.0 36.0
0.00 42.0 48.0
1.00 42.0 48.0
2.00 37.0 42.0
3.00 32.0 36.0
4.00 39.0 45.3
5.00 39.0 45.3
5.00 39.0 45.3
5.20 31.0 36.8
5.30 31.0 32.6
5.50 31.0 33.0
6.20 31.0 31.0
6.45 31.0 31.0
6.85 19.0 19.0
7.25 -5.0 -5.0
7.45 -6.0 -5.0
7.85 -7.0 -5.8
8.10 -9.2 -6.2
9.00 -11.0 -8.0
10.00 -13.0 -10.0
11.00 -15.0 -12.0
12.00 -17.0 -14.0
13.00 -19.0 -16.0
14.00 -20.0 -17.0
15.00 -21.0 -18.0
16.00 -22.0 -19.0
Table A7 - 4

A7-10



Annex 7

D-Secam or D-PAL vision and FM sound interfered with by T-DAB
FM sound carrier is +6.5 MHz and —10 dB relative to vision carrier
Frequency difference between - Protection Ratio .
DAB centre frequency and Vi- (wanted vision power - unwanted signal !oower)
sion frequency (MHz) Tropospheric Continuous
(Grade 3) (dB) (Grade 4) (dB)

-9.00 -14.4 4.4
-8.00 -13.3 -3.3
-7.00 -12.2 -2.2
-6.00 -10.7 -0.7
-5.00 -8.9 1.1
-4.00 -7.4 2.6
-3.00 -5.2 4.8
-2.50 -3.8 6.2

-2.35 -0.1 9.9

-2.00 8.6 18.6
-1.50 18.0 28.0
-1.00 29.8 36.8
-0.50 36.5 43.5
0.00 42.3 49.3
0.50 42.0 49.0
1.00 42.1 49.1
1.50 40.8 47.8
2.00 37.7 44.7
2.50 33.6 40.6
3.00 31.6 38.6
3.50 33.7 40.7
4.00 38.1 45.1
4.50 38.6 45.6
5.00 38.2 44.2
5.50 28.5 35.5
5.88 20.0 27.9
6.00 20.4 28.3
6.50 22.0 30.0
7.20 20.0 28.0
7.25 17.0 25.0
7.43 0.6 10.0
7.50 -5.8 4.2

8.00 -10.9 -0.9
8.50 -12.8 -2.8
9.00 -14.1 4.1
9.50 -15.1 -5.1
10.00 -16.4 -6.4
10.50 -18.0 -8.0
11.00 -18.6 -8.6
11.50 -19.5 -9.5
12.00 -20.3 -10.3
12.50 -20.9 -10.9
13.00 -22.4 -12.4
13.50 -23.1 -13.1
14.00 -23.8 -13.8
14.50 -24.7 -14.7
15.00 -25.6 -15.6
15.50 -26.1 -16.1
16.00 -26.8 -16.8

Table A7 -5
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D-Secam or D-PAL vision and FM sound interfered with by T-DAB
FM sound carrier is +6.5 MHz and —13 dB relative to vision carrier
Frequency difference between . Protection Ratio .
DAB centre frequency and Vision (Wa_lrlted VISIﬁn !oower - unwant(e:zd ?gnal power)
ropospheric ontinuous
frequency (MH2) (Grade 3 ) (dB) (Grade 4) (dB)
-9.00 -14.4 -4.4
-8.00 -13.3 -3.3
-7.00 -12.2 -2.2
-6.00 -10.7 -0.7
-5.00 -8.9 1.1
-4.00 -7.4 2.6
-3.00 -5.2 4.8
-2.50 -3.8 6.2
-2.35 -0.1 9.9
-2.00 8.6 18.6
-1.50 18.0 28.0
-1.00 29.8 36.8
-0.50 36.5 43.5
0.00 42.3 49.3
0.50 42.0 49.0
1.00 42.1 49.1
1.50 40.8 47.8
2.00 37.7 44.7
2.50 33.6 40.6
3.00 31.6 38.6
3.50 33.7 40.7
4.00 38.1 45.1
4.50 38.6 45.6
5.00 37.2 44.2
5.50 28.5 35.5
5.78 22.3 29.9
5.80 23.0 31.0
6.50 25.0 33.0
7.20 23.0 31.0
7.25 20.0 28.0
7.40 4.4 13.7
7.50 -6.0 4.2
8.00 -10.9 -0.9
8.50 -12.8 -2.8
9.00 -14.1 -4.1
9.50 -15.1 -5.1
10.00 -16.4 -6.4
10.50 -18.0 -8.0
11.00 -18.6 -8.6
11.50 -19.5 -95
12.00 -20.3 -10.3
12.50 -20.9 -10.9
13.00 -22.4 -12.4
13.50 -23.1 -13.1
14.00 -23.8 -13.8
14.50 -24.7 -14.7
15.00 -25.6 -15.6
15.50 -26.1 -16.1
16.00 -26.8 -16.8
Table A7 -6
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I-PAL vision, FM sound and Nicam sound interfered with by T-DAB

First FM sound carrier is +6.0 MHz and —10 dB relative to vision carrier

Nicam sound carrier is +6.55 MHz and —20 dB relative to sound carrier
. Protection Ratio

Frequency difference between . .
DAB centre frequency and Vi- (wanted VISIOII'] power - unwanted S|gngl power)
sion frequency (MHz) Tropospheric Continuous
(Grade 3) (dB) (Grade 4) (dB)
-9.00 -13.0 -9.0
-8.00 -11.8 -7.8
-7.64 -11.0 -7.4
-7.45 -7.2 -7.2
-6.95 -3.7 -3.7
-5.95 -3.7 -3.7
-5.92 -4.0 -4.0
-5.61 -6.8 2.1
-5.00 -4.0 15
-3.00 -4.0 1.5
-2.50 0.1 5.9
-2.00 3.8 10.3
-1.50 21.0 25.5
-1.00 32.0 38.0
0.00 39.8 46.8
1.00 43.0 48.3
2.00 39.5 44.3
3.00 37.3 41.8
4.00 39.3 455
5.00 38.0 42.5
5.63 24.5 30.0
5.67 255 29.1
5.89 29.7 29.7
5.95 31.0 31.0
6.55 31.0 31.0
7.20 31.0 31.0
7.55 19.0 19.0
7.90 -2.0 -2.0
7.95 -5.0 -5.0
8.15 -6.0 -6.0
8.55 -7.0 -7.0
8.90 -10.0 -10.0
9.46 -15.0 -11.2
10.50 -17.6 -13.8
11.50 -19.5 -15.7
12.00 -20.3 -16.5
12.50 -21.4 -17.6
13.00 -22.2 -18.4
13.50 -23.1 -19.3
14.00 -23.8 -20.0
14.50 -24.7 20.9
15.00 -25.6 -21.8
15.50 -26.1 -22.3
16.00 -26.8 -23.0
Table A7 -7
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L-Secam vision, AM sound and Nicam sound interfered with by T-DAB

AM sound carrier is +6.5 MHz and —10 dB relative to vision carrier

Nicam sound carrier is +5.85 MHz and —27 dB relative to vision carrier

Frequency difference between
DAB centre frequency and Vi-

Protection Ratio

(wanted vision power - unwanted signal power)

; Tropospheric Continuous
f MH
sion frequency (MHz) (Grade 3) (dB) (Grade 4) (dB)

-9.00 -17.0 -10.0
-8.00 -16.0 -9.0

-7.00 -15.0 -8.0

-6.00 -13.0 6.0

-5.00 -11.0 -4.0

-4.00 -10.0 -3.0
-3.00 -8.0 -1.0
-2.60 -3.0 4.0

-2.40 0.0 7.0

-2.00 6.0 13.0
-1.00 28.0 32.0
0.00 38.0 42.0
1.00 39.0 44.0
2.00 35.0 39.0
3.00 32.0 36.0
4.00 24.0 38.0
5.00 33.0 37.0
5.50 32.0 34.0
5.75 42.0 50.0
6.00 42.0 50.0
7.00 42.0 50.0
7.25 42.0 50.0
7.50 12.0 20.0
7.90 0.0 8.0

8.00 -3.0 5.0

8.70 -13.4 -6.0
9.00 -18.0 -11.0
9.40 -18.8 -11.8
10.00 -20.0 -13.0
11.00 -23.0 -16.0
12.00 -24.0 -17.0
13.00 -26.0 -19.0
14.00 -28.0 -21.0
15.00 -30.0 -23.0
16.00 -31.0 -24.0

Table A7 -8
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Wide-band FM sound interfered with by T-DAB (Continuous interference)

For stereo, the minimum field strength to be protected is 54 dBuVv/m)

For mono, the minimum field strength to be protected is 48dBuV/m)

Frequency difference between
DAB centre frequency and Vi-

Protection Ratio

(wanted vision power - unwanted signal power)

sion frequency (MHz) Stereo (dB) Mono (dB)
2.00 -28.0 -32.0
1.50 -22.0 -28.0
1.00 -12.0 -22.0
0.90 5.0 -16.0
0.80 38.0 18.0
0.70 38.0 18.0
0.00 38.0 18.0
-0.70 38.0 18.0
-0.80 38.0 18.0
-0.90 5.0 -16.0
-1.00 -12.0 -22.0
-1.50 -22.0 -28.0
-2.00 -28.0 -32.0
Table A7 -9
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B-SECAM vision and two FM sound carriers interfered with by T-DAB 2
protection ratio (tropospheric and continuous), values of B-PAL used.
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuision MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc tropo cont tropo cont tropo cont tropo cont tropo Cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 First FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13 C 234.208 Second FM sound carier is +5.74 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 Minimum field strength to be protected is 55 dBnv/m. dB
13 A 230.784 22 30 dB
12D 229.072 39 45 dB
12C 227.360 33 37 dB
12 B 225.648 40 46 dB
12 A 223.936 38 44 7 15 dB
11D 222.064 39 45 dB
11 C 220.352 33 37 dB
11 B 218.640 40 46 dB
11 A 216.928 38 44 7 15 dB
10D 215.072 39 45 dB
10C 213.360 33 37 dB
10B 211.648 40 46 dB
10 A 209.936 38 44 7 15 dB
9D 208.064 39 45 dB
9C 206.352 33 37 dB
9B 204.640 40 46 dB
9A 202.928 38 44 7 15 dB
8D 201.072 39 45 dB
8C 199.360 33 37 dB
8B 197.648 40 46 dB
8 A 195.936 38 44 7 15 dB
7D 194.064 39 45 dB
7C 192.352 33 37 dB
7B 190.640 40 46 dB
7A 188.928 38 44 7 15 dB
6 D 187.072 39 45 dB
6C 185.360 33 37 dB
6B 183.648 40 46 dB
6 A 181.936 38 44 7 15 dB
5D 180.064 39 45 dB
5C 178.352 33 37 dB
5B 176.640 40 46 dB
5A 174.928 38 44 dB
Tableau A7 -2
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B-PAL vision and two FM sound carriers interfered with by T-DAB 3
Protection ratio (tropospheric and continuous)
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuison MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 First FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13 C 234.208 Second FM sound carrier is +5.74 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 Minimum field strength to be protected is 55 dBnv/m. dB
13 A 230.784 22 30 dB
12D 229.072 39 45 dB
12C 227.360 33 37 dB
12 B 225.648 40 46 dB
12 A 223.936 38 44 7 15 dB
11D 222.064 39 45 dB
11 C 220.352 33 37 dB
11 B 218.640 40 46 dB
11 A 216.928 38 44 7 15 dB
10D 215.072 39 45 dB
10C 213.360 33 37 dB
10B 211.648 40 46 dB
10 A 209.936 38 44 7 15 dB
9D 208.064 39 45 dB
9C 206.352 33 37 dB
9B 204.640 40 46 dB
9A 202.928 38 44 7 15 dB
8D 201.072 39 45 dB
8C 199.360 33 37 dB
8B 197.648 40 46 dB
8 A 195.936 38 44 7 15 dB
7D 194.064 39 45 dB
7C 192.352 33 37 dB
7B 190.640 40 46 dB
7A 188.928 38 44 7 15 dB
6 D 187.072 39 45 dB
6C 185.360 33 37 dB
6B 183.648 40 46 dB
6 A 181.936 38 44 7 15 dB
5D 180.064 39 45 dB
5C 178.352 33 37 dB
5B 176.640 40 46 dB
5A 174.928 38 44 dB
Tableau A7 -3
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B-PAL vision, FM sound and Nicam sound interfered wih by T-DAB 4
Protection ratio (tropospheric and continuous)
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuision MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13C 234.208 NICAM sound carrier is +5.85 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 Minimum field strength to be protected is 55 dBnv/m. dB
13 A 230.784 28 28 dB
12D 229.072 39 45 dB
12C 227.360 33 37 dB
12 B 225.648 40 46 dB
12 A 223.936 38 44 24 24 dB
11D 222.064 39 45 dB
11 C 220.352 33 37 dB
11 B 218.640 40 46 dB
11 A 216.928 38 44 24 24 dB
10D 215.072 39 45 dB
10C 213.360 33 37 dB
10B 211.648 40 46 dB
10 A 209.936 38 44 24 24 dB
9D 208.064 39 45 dB
9C 206.352 33 37 dB
9B 204.640 40 46 dB
9A 202.928 38 44 24 24 dB
8D 201.072 39 45 dB
8C 199.360 33 37 dB
8B 197.648 40 46 dB
8 A 195.936 38 44 24 24 dB
7D 194.064 39 45 dB
7C 192.352 33 37 dB
7B 190.640 40 46 dB
7A 188.928 38 44 24 24 dB
6 D 187.072 39 45 dB
6 C 185.360 33 37 dB
6B 183.648 40 46 dB
6 A 181.936 38 44 24 24 dB
5D 180.064 39 45 dB
5C 178.352 33 37 dB
5B 176.640 40 46 dB
5A 174.928 38 44 dB
Tableau A7 -4
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D-PAL vision and FM sound interfered with by T-DAB 5a
protection ratio (tropospheric and continuous)

TV TV-ch. R12 R11 R10 R9 R8 R7 R6

DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25

TV-ch. Block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13 D 235.776 FM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13C 234.208 Minimum field strenght to be protected is 55 dBnv/m. dB
13 B 232.496 dB
13 A 230.784 dB
12D 229.072 21 29 dB
12C 227.360 38 45 dB
12 B 225.648 34 41 dB
12 A 223.936 42 49 dB
11D 222.064 25 34 21 29 dB
1 C 220.352 35 42 dB
11 B 218.640 33 40 dB
11 A 216.928 40 47 dB
10 D 215.072 40 47 dB
10C 213.360 11 21 21 29 dB
10 B 211.648 38 45 dB
10 A 209.936 33 40 dB
9D 208.064 42 49 dB
9C 206.352 31 38 20 28 dB
9B 204.640 30 37 dB
9 A 202.928 35 42 dB
8D 201.072 39 46 dB
8 C 199.360 42 49 dB
8 B 197.648 16 26 22 30 dB
8 A 195.936 38 45 dB
7D 194.064 32 39 dB
7C 192.352 42 49 dB
7B 190.640 35 42 4 13 dB
7 A 188.928 1 11 24 32 dB
6 D 187.072 37 44 dB
6 C 185.360 37 44 dB
6B 183.648 42 49 dB
6 A 181.936 22 31 21 29 dB
5D 180.064 38 45 dB
5C 178.352 32 39 dB
5B 176.640 41 48 dB
5A 174.928 39 46 dB

Tableau A7 —5a
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D-SECAM vision and FM sound interfered with by T-DAB 5b
protection ratio (tropospheric and continuous)

TV TV-ch. R12 R11 R10 R9 R8 R7 R6

DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25

TV-ch. Block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13 D 235.776 FM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13C 234.208 Minimum field strength to be protected is 55 dBnv/m. dB
13 B 232.496 dB
13 A 230.784 dB
12D 229.072 21 29 dB
12C 227.360 38 45 dB
12 B 225.648 34 41 dB
12 A 223.936 42 49 dB
11D 222.064 25 34 21 29 dB
1 C 220.352 35 42 dB
11 B 218.640 33 40 dB
11 A 216.928 40 47 dB
10 D 215.072 40 47 dB
10C 213.360 11 21 21 29 dB
10 B 211.648 38 45 dB
10 A 209.936 33 40 dB
9D 208.064 42 49 dB
9C 206.352 31 38 20 28 dB
9B 204.640 30 37 dB
9 A 202.928 35 42 dB
8D 201.072 39 46 dB
8 C 199.360 42 49 dB
8 B 197.648 16 26 22 30 dB
8 A 195.936 38 45 dB
7D 194.064 32 39 dB
7C 192.352 42 49 dB
7B 190.640 35 42 4 13 dB
7 A 188.928 1 11 24 32 dB
6 D 187.072 37 44 dB
6 C 185.360 37 44 dB
6B 183.648 42 49 dB
6 A 181.936 22 31 21 29 dB
5D 180.064 38 45 dB
5C 178.352 32 39 dB
5B 176.640 41 48 dB
5A 174.928 39 46 dB

Tableau A7 -5b
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l-PAL vision, FM sound and Nicam sound interfered with by T-DAB 7
protection ratio (tropospheric and continuous)
TV TV-ch. K J IH IG IF IE 1D
DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25
TV-ch. Block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 FM sound carrier is +6.0 MHz and -10 dB relative to vision carrier. dB
13C 234.208 NICAM sound carrier is +6.55 MHz and - 20 dB relative to vision carrier. dB
13 B 232.496 Minimum field strength to be protected is 55 dBnv/m. dB
13 A 230.784 20 20 dB
12D 229.072 28 30 dB
12C 227.360 39 45 dB
12 B 225.648 39 43 dB
12 A 223.936 42 48 dB
11D 222.064 28 33 31 31 dB
11C 220.352 36 40 dB
1B 218.640 38 43 dB
11 A 216.928 41 46 dB
10D 215.072 38 45 3 3 dB
10C 213.360 8 14 31 31 dB
08B 211.648 39 44 dB
10 A 209.936 38 43 dB
9D 208.064 42 48 dB
9C 206.352 33 39 31 31 dB
9B 204.640 30 35 dB
9A 202.928 39 44 dB
8D 201.072 40 45 dB
8C 199.360 40 a7 dB
8B 197.648 17 22 31 31 dB
8 A 195.936 38 43 dB
7D 194.064 38 42 dB
7C 192.352 43 48 dB
7B 190.640 35 41 24 24 dB
7A 188.928 1 7 26 29 dB
6 D 187.072 39 45 dB
6 C 185.360 39 44 dB
6B 183.648 41 47 dB
6 A 181.936 25 30 31 31 dB
5D 180.064 38 43 dB
5C 178.352 38 42 dB
5B 176.640 42 47 dB
5A 174.928 37 44 dB
Tableau A7-7
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L-SECAM vision, AM sound and Nicam sound interfered with by T-DAB 8
protection ratio (tropospheric and continuous)
TV TV-ch. L10 L9 L8 L7 L6 L5
DAB | fuision MHz 216.00 208.00 200.00 192.00 184.00 176.00
TV-ch. block fc tropo cont tropo cont tropo cont tropo cont tropo cont tropo cont
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 AM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13C 234.208 NICAM sound carrier is +5.85 MHz and -27 dB relative to vision carrier. dB
13 B 232.496 Minimum field strength to be protected is 55 dBnv/m. dB
13 A 230.784 dB
12D 229.072 dB
12C 227.360 dB
12 B 225.648 dB
12 A 223.936 dB
11D 222.064 42 50 dB
1cC 220.352 34 38 dB
11 B 218.640 33 37 dB
11 A 216.928 39 44 dB
10D 215.072 29 33 42 50 dB
10C 213.360 32 35 dB
08B 211.648 33 37 dB
10 A 209.936 35 39 dB
9D 208.064 38 42 dB
9C 206.352 14 20 42 50 dB
9B 204.640 33 37 dB
9A 202.928 32 36 dB
8D 201.072 39 44 dB
8C 199.360 32 36 35 43 dB
8 B 197.648 1 8 38 43 dB
8 A 195.936 34 38 dB
7D 194.064 35 39 dB
7C 192.352 38 43 dB
7B 190.640 20 25 42 50 dB
7A 188.928 33 37 dB
6D 187.072 32 36 dB
6 C 185.360 38 42 dB
6 B 183.648 34 38 16 24 dB
6 A 181.936 5 12 42 50 dB
5D 180.064 34 38 dB
5C 178.352 34 38 dB
5B 176.640 39 43 dB
5A 174.928 26 31 dB
Tableau A7 -8
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Protection ratios for DVB-T interfered with by T-DAB

1. General
When DVB-T is interfered with by T-DAB three aspects should be borne in mind:

1. The protection ratio is a power ratio between the wanted DVB-T signal and the unwanted
T-DAB signal and that these two signals have different bandwidths. Four T-DAB fre-
guency blocks are accommodated within a 7 MHz television channel.

2. The bandwidth of the T-DAB signal is 1.536 MHz which is significantly less than that of the
DVB-T signal. Therefore only a (smaller) part of the carriers of the DVB-T signal is af-
fected by interference from a single T-DAB signal.

In the special case where four contiguous T-DAB frequency blocks, all using frequencies
within the same television channel and all providing the same field strength, interferes with
a DVB-T signal, using the same channel, the situation becomes comparable to the case of
co-channel interference between two DVB-T signals.

3. Inthe “Real World” it is unlikely that a DVB-T signal will be interfered with by only one T-
DAB signal. It is more likely that a DVB-T signal will be interfered with by more than one
T-DAB signal. Although possible, it is not expected to the typical case that all four T-DAB
blocks of a given television channel are used to serve the same coverage area and
thereby all cause equal interference to a given co-channel DVB-T coverage area.

A more realistic situation is supposed to be where all four T-DAB frequency blocks cause
co-channel interference to a DVB-T service in such a way that, say two T-DAB signals
dominate the interference in any part of the DVB-T coverage area while the other two T-
DAB signals provide lower levels of interference.

2. Co-channel interference

Measurements in Sweden have shown that there is a non-linear relation between the protection ra-
tios needed for the DVB-T signal as a function of the number of interfering T-DAB blocks (out of
four) if the DVB-T signal uses a low code rate like 1/2, i.e. a robust mode. For a high code rate like
718, i.e. a less robust DVB-T mode, the protection ratio increases more proportionally for each ad-
ditional interfering T-DAB block. The reason for this is that in the case of a low code rate and only a
single T-DAB interferer the forward error correction in the DVB-T signal can correct most of the er-
rors caused by the interfering T-DAB signal.

Measurements of protection ratios for DVB-T interfered with by a single T-DAB signal have also
been carried out in Germany.

All protection ratios presented in this annex have been measured for a Gauss channel and the
subjective failure point has been used as criterion to determine the value. The subjective failure
point is defined as the point where visible error occurs at average intervals of 20 seconds.

Several types of DVB-T receivers have been measured and, in particular for a single T-DAB inter-
ferer, significant differences between the protection ratios needed have been observed. The pro-
tection ratios presented here have been derived as pessimistic compromise values between the
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results available. They are, however, all characterised as being lower than the values given in Rec.

ITUR BT.1368-2.

DVE-T Protection ratio (dB)
modulation Code rate Number of equal interfering T-DAB signals
1 2 3 4
1/2 2 6 8 10
QPSK 2/3 3 7 10 12
3/4 7 10 12 13
1/2 3 9 13 16
16 QAM 2/3 4 10 15 18
3/4 13 17 19 20
1/2 3 12 18 21
2/3 10 18 22 24
64 QAM 3/4 18 22 24 25
7/8 24 27 29 30

Note:

tios between the DVB-T signal and a single T-DAB signal.

Table A8.1: Protection ratios for 8 MHz DVB-T interfered with by T-DAB

The protection ratios for cases with more than one interfering T-DAB signal are the power ra-

Protection ratios for 7 MHz DVB-T interfered with by T-DAB are assumed to be about 0.5 dB lower
than the values given in Table A8.1 and Figure 8.1.
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Figure A8.1: Graphical presentation of the protection ratios for 8 MHz DVB-T interfered with by
one or more T-DAB signals as given in Table A8.1
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3. Overlapping channel interference

Annex 8

The protection ratio for DVB-T interfered with by a single T-DAB signal as a function of the differ-
ence Df between the centre frequencies of the two signals are given in Table A8.2 and Figure A8.2

for a Gauss channel.

The values are given for a 2K, 16QAM, 8 MHz DVB-T signal using a code rate of 2/3. It is assumed

that these protection ratios are also valid for the corresponding 8K variant.

The spectrum mask for the interfering T-DAB signal becomes important when the difference be-
tween the centre frequencies exceeds the half of the sum of the effective bandwidth of the two sig-

nals.

Protection ratio (dB)

Centre frequency

difference 42 | 40| 38| 30| 20|-10| 0o | 20 | 20 | 30 | 38 | 40 | 42
Df (MH2)
Protectionratio | 49 | 9 | 5 | 4 4 4 4 4 4 4 | 5 | 9 | 11

(dB)

Table A8.2: Protection ratio for 16QAM, code rate 2/3, 8 MHz DVB-T as a function of the differ-
ence Df between the centre frequencies of the wanted DVB-T signal and the interfer-
ing T-DAB signal in a Gauss channel

Protection ratio (dB)

-10
11+

12

-1

0

1

Centre frequency difference (MHz)

Figure A8.2: Protection ratio for 1L6QAM, code rate 2/3, 8 MHz DVB-T as a function of the differ-
ence Df between the centre frequencies of the wanted DVB-T signal and the interfer-
ing T-DAB signal in a Gauss channel
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The protection ratios for 7 MHz DVB-T interfered with by T-DAB have been derived from the values
given for 8 MHz DVB-T in Table A8.2.

Protection ratio (dB)
Centre frequency
difference -37 | 35| -33 | -30 | -20 | -1.0 0 1.0 2.0 3.0 3.3 35 3.7
Df (MHz)
(F:jrg;e‘:tion ratio | 4y | 9 | 5 | 4 | 4 | 4 4 | 4| 4| 4] 5| 9|1

Note: Protection ratios for 7 MHz DVB-T interfered with by T-DAB are assumed to be about 0.5 dB lower
than the values given in Table A8.2 for 8 MHz DVB-T.

Table A8.3: Protection ratio for 16QAM, code rate 2/3, 7 MHz DVB-T as a function of the differ-
ence Df between the centre frequencies of the wanted DVB-T signal and the interfer-
ing T-DAB signal in a Gauss channel
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Figure A8.3: Protection ratio for 16QAM, code rate 2/3, 7 MHz DVB-T as a function of the differ-
ence Df between the centre frequencies of the wanted DVB-T signal and the interfer-
ing T-DAB signal in a Gauss channel




Annex 9

Protection ratios for T-DAB interfered with by
analogue television and VHF/EM Sound Broadcasting

1. General

Protection ratios for various television systems are presented in the form of curves as well as ta-
bles.

In the Figures the “Frequency difference between vision carrier of unwanted signal and centre
frequency of T-DAB?” is defined as: fuision - fc T.0AB

As the derivation of the protection ratios in Band lll is rather difficult because of the overlapping
channels and different standards the protection ratios for all possible frequency blocks in Band i
are given in separate tableaux at the end of this annex.

2. Protection ratios

The following protection ratios for T-DAB, when interfered with by Television or FM Sound Broad-
casting, can be found in this Annex:

I/PAL/NICAM: Figure A9-1, Table A9-1, Tableau A9-1
B/PAL/A2, two FM-sound carriers: Figure A9-2, Table A9-2, Tableau A9-2a
B/PAL/NICAM: Tableau A9-2b
B/SECAM/A2, two FMsound carriers: Tableau A9-2c
D/SECAM, single FMsound -7 dB: Figure A9-3a, Table A9-3, Tableau A9-3a
D/PAL, single FM-sound -7 dB: Figure A9-3b, Table A9-3, Tableau A9-3b
L/SECAM: Figure A9-4, Table A9-4, Tableau A9-4
FM Sound Broadcasting: Figure A9-5, Table A9-5
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T-DAB interfered with by I-PAL television
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Figure A9-1
T-DAB interfered with by B, G-PAL television
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T-DAB interfered with by D-SECAM television (vision / sound ratio 7 dB)
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Figure A9 - 3a
T-DAB interfered with by D-PAL television (vision / sound ratio 7 dB)
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T-DAB interfered with by L-SECAM television
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T-DAB interfered with by wide-band FM sound
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T-DAB interfered with by I-PAL

Frecgtj/(iasr;gz Pgl;e\g;nce Protection Ratio
(MHz) (dB)
-15 -59.0
-14.0 -56.0
-13.0 -47.0
-12.0 -45.5
-11.0 -47.5
-10.0 -47.5
-9.0 -49.0
-8.0 -42.0
-7.5 -23.5
-7.0 -10.0
-6.5 -3.0
-6.0 -2.0
5.5 -3.0
-5.0 -24.0
4.5 -21.0
-4.0 -23.0
-3.5 -31.0
-3.0 -31.5
-2.5 -30.0
-2.0 -28.5
-1.5 -25.0
-1.0 -19.5
-0.9 -17.5
-0.8 -11.0
-0.7 -7.0
-0.6 -1.5
0.0 -1.5
0.6 -4.0
0.7 -5.5
0.8 -13.5
0.9 -17.0
1.0 -20.0
2.0 -33.0
3.0 -47.5
4.0 -50.5
5.0 -49.5
6.0 -44.5
7.0 -46.5
8.0 -53.0
9.0 -55.0
10.0 -56.5
Table A9-1

A9-5
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T-DAB interfered with by B-PAL

Fre%‘;;?gz _Dgfée)nce Protectciian Ratio
(MH2) (dB)
-15.0 -60.0
-14.0 -60.0
-13.0 -58.0
-12.0 -48.0
-11.0 -45.5
-10.0 -47.5
-9.0 -51.0
-8.0 -50.0
-7.5 -48.5
-7.0 -47.0
-6.5 -18.0
-6.0 -5.0
5.5 -3.0
-5.0 -5.0
-4.5 -20.0
-4.0 -22.0
-3.5 -31.5
-3.0 -31.5
-2.5 -29.0
-2.0 -26.5

-1.5 -23.0
-1.0 -18.5
-0.9 -16.0
-0.8 -9.0
-0.7 -5.0
-0.6 -3.0
0.0 -0.5
0.6 -3.0
0.7 -4.0
0.8 -12.0
0.9 -16.0
1.0 -19.5
2.0 -45.3
3.0 -49.0
4.0 -49.5
5.0 -46.5
6.0 -45.0
7.0 -51.3
8.0 -52.5
9.0 -55.3
10.0 -55.8
Table A9 -2

A9-6
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Annex 9

T-DAB interfered with by D-SECAM or D-PAL
Frequency difference Protection ratio
(Vision - DAB) (dB)
(MHz) D-SECAM D-PAL
-15.0 -57.0 -57.0
-14.0 -54.5 -54.5
-13.0 -48.5 -48.5
-12.0 -50.0 -50.0
-11.0 -46.0 -46.0
-10.0 -49.0 -49.0
9.0 -47.0 -47.0
-8.0 -47.0 -47.0
-7.5 -42.5 -42.5
-7.0 -3.0 -3.0
-6.5 -2.5 -2.5
-6.0 -3.0 -3.0
-5.5 -37.5 -37.5
-5.0 -21.5 -21.5
-4.5 -18.5 -20.0
-4.0 -20.5 -22.0
-3.5 -26.5 -31.5
-3.0 -33.5 -31.5
-2.5 -31.5 -29.0
-2.0 -29.0 -26.5
-1.5 -26.5 -23.0
-1.0 -18.5 -18.5
-0.9 -16.5 -16.0
-0.8 9.0 9.0
-0.7 -6.0 -5.0
-0.6 -3.0 -3.0
0 -2.5 -0.5
0.6 -4.0 -3.0
0.7 -4.5 -4.0
0.8 -12.0 -12.0
0.9 -22.0 -16.0
1.0 -25.0 -19.0
2.0 -46.0 -45.3
3.0 -49.0 -49.0
4.0 -48.0 -48.0
5.0 -49.5 -49.5
6.0 -44.0 -44.0
7.0 -44.0 -44.0
8.0 -52.0 -52.0
9.0 -54.0 -54.0
10.0 -56.0 -56.0
Table A9 -3
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T-DAB interfered with by L-SECAM

i(ﬁgigffeé?g? Protect(ijog ratios
(MH2) (dB)
-15 -57.0
-14.0 -54.4
-13.0 -50.0
-12.0 -51.5
-11.0 -46.5
-10.0 -49.5
-9.0 -48.0
-8.0 -46.5
-7.5 -42.5
-7.0 -15.5
-6.5 -13.0
-6.0 -15.0
-5.5 -26.5
-5.0 -18.5
-4.5 -17.0
-4.0 -18.0
-3.5 -23.0
-3.0 -31.5
2.5 -30.5
-2.0 -27.5
-1.5 -24.5
-1.0 -18.0
-0.9 -16.5
-0.8 -8.0
-0.7 -5.0
-0.6 -1.5
0.0 1.5
0.6 -2.0
0.7 -3.5
0.8 -12.5
0.9 -18.5
1.0 -19.0
2.0 -31.0
3.0 -46.8
4.0 -47.0
5.0 -49.0
6.0 -47.0
7.0 -47.0
8.0 -52.5
9.0 -54.5
10.0 -56.0
Table A9 -4

A9-8
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T-DAB interfered with by wide-band FM sound

Freq Difference
(FM Sound - DAB)

Protection ratios

(MH2) (d8)
2 28.0
19 47.9
18 71
17 26.7
16 26.4
15 26.0
14 254
13 251
12 3.9
11 384
10 374
0.9 28.9
0.8 12.9
038 29
0.7 10
06 21
05 3.5
0.4 23
0.3 21
0.2 2.4
01 21
0.0 2.0
0.1 21
0.2 4.4
0.3 21
0.4 2.3
05 35
0.6 2.1
0.7 10
077 2.9
08 12.9
0.9 28.9
10 28.9
11 38.4
12 3.9
13 251
14 254
15 26.0
16 26.4
17 26.7
18 471
19 28.0

Table A9 -5
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T-DAB interfered with by I-PAL vision and FM sound carrier 1
protection ratio (continuous and tropospheric)

TV TV-ch. K J IH IG IF IE ID

DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25

TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13 D 235.776 FM sound carrier is +6.0 MHz and -10 dB relative to vision carrier. dB
13 C 234.208 NICAM sound carrier is +6.55 MHz and - 20 dB relative to vision carrier. dB
13 B 232.496 dB
13 A 230.784 -25 dB
12 D 229.072 -2 dB
12 C 227.360 -23 dB
12 B 225.648 -30 dB
12 A 223.936 -6 dB
11D 222.064 -22 -7 dB
11 C 220.352 -46 -20 dB
11 B 218.640 -31 dB
11 A 216.928 -26 dB
10 D 215.072 -2 -35 dB
10 C 213.360 -32 -2 dB
10 B 211.648 -21 daB
10 A 209.936 -31 dB
9D 208.064 -12 dB
9C 206.352 -17 -13 dB
9B 204.640 -42 -8 dB
9 A 202.928 -28 dB
8 D 201.072 -27 dB
8 C 199.360 -2 dB
8 B 197.648 -28 -3 dB
8 A 195.936 -22 dB
7D 194.064 -31 dB
7C 192.352 -21 dB
7B 190.640 -4 -21 dB
7A 188.928 -38 -3 dB
6 D 187.072 -26 dB
6 C 185.360 -29 dB
6B 183.648 -2 dB
6 A 181.936 -24 -6 dB
5D 180.064 -23 dB
5C 178.352 -31 dB
5B 176.640 -24 dB
5A 174.928 -3 dB

Tableau A9-1

A9-10
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T-DAB interfered with by B-PAL vision and two FM sound carriers 2a
protection ratio (continuous and tropospheric)
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuision MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 First FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13C 234.208 Second FM sound carrier is +5.74 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 dB
13 A 230.784 -20 dB
12D 229.072 -10 dB
12C 227.360 -32 dB
12 B 225.648 -22 dB
12 A 223.936 -2 -29 dB
11D 222.064 -11 dB
11C 220.352 -32 dB
1B 218.640 -22 dB
11 A 216.928 -2 -28 dB
10D 215.072 -10 dB
10C 213.360 -32 dB
08B 211.648 -22 dB
10 A 209.936 -2 -29 dB
9D 208.064 -11 dB
9C 206.352 -32 dB
9B 204.640 -22 dB
9A 202.928 -2 -28 dB
8D 201.072 -10 dB
8C 199.360 -32 dB
8B 197.648 -22 dB
8 A 195.936 -2 -29 dB
7D 194.064 -11 dB
7C 192.352 -32 dB
7B 190.640 -22 dB
7A 188.928 -2 -28 dB
6 D 187.072 -10 dB
6C 185.360 -32 dB
6B 183.648 -22 dB
6 A 181.936 -2 -29 dB
5D 180.064 -11 dB
5C 178.352 -32 dB
5B 176.640 -22 dB
5A 174.928 -2 dB

Tableau A9 — 2a
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T-DAB interfered with by B-PAL vision, FM sound and Nicam sound 2b
protection ratio (continuous and tropospheric)
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuision MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13C 234.208 NICAM sound carrier is +5.85 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 dB
13 A 230.784 -20 dB
12D 229.072 -10 dB
12C 227.360 -32 dB
12 B 225.648 -22 dB
12 A 223.936 -2 -29 dB
11D 222.064 -11 dB
11C 220.352 -32 dB
1B 218.640 -22 dB
11 A 216.928 -2 -28 dB
10D 215.072 -10 dB
10C 213.360 -32 dB
10B 211.648 -22 dB
10 A 209.936 -2 -29 dB
9D 208.064 -11 dB
9C 206.352 -32 dB
9B 204.640 -22 dB
9A 202.928 -2 -28 dB
8D 201.072 -10 dB
8C 199.360 -32 dB
8B 197.648 -22 dB
8 A 195.936 -2 -29 dB
7D 194.064 -11 dB
7C 192.352 -32 dB
7B 190.640 -22 dB
7A 188.928 -2 -28 dB
6 D 187.072 -10 dB
6C 185.360 -32 dB
6B 183.648 -22 dB
6 A 181.936 -2 -29 dB
5D 180.064 -11 dB
5C 178.352 -32 dB
5B 176.640 -22 dB
5A 174.928 -2 dB

Tableau A9 —-2b
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T-DAB interfered with by B-SECAM vision and two FM sound carriers 2c
protection ratio (continuous and tropospheric), values of B-PAL used (T2)
TV TV-ch. 12 11 10 9 8 7 6 5
DAB | fuision MHz 224.25 217.25 210.25 203.25 196.25 189.25 182.25 175.25
TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 First FM sound carrier is +5.5 MHz and -13 dB relative to vision carrier. dB
13 C 234.208 Second FM sound carrier is +5.74 MHz and -20 dB relative to vision carrier. dB
13 B 232.496 dB
13 A 230.784 -20 dB
12D 229.072 -10 dB
12C 227.360 -32 dB
12 B 225.648 -22 dB
12 A 223.936 -2 -29 dB
11D 222.064 -11 dB
1 C 220.352 -32 dB
11 B 218.640 -22 dB
11 A 216.928 -2 -28 dB
10D 215.072 -10 dB
10C 213.360 -32 dB
108B 211.648 -22 dB
10 A 209.936 -2 -29 dB
9D 208.064 -11 dB
9C 206.352 -32 dB
9B 204.640 -22 dB
9A 202.928 -2 -28 dB
8D 201.072 -10 dB
8C 199.360 -32 dB
8B 197.648 -22 dB
8 A 195.936 -2 -29 dB
7D 194.064 -11 dB
7C 192.352 -32 dB
7B 190.640 -22 dB
7A 188.928 -2 -28 dB
6 D 187.072 -10 dB
6 C 185.360 -32 dB
6B 183.648 -22 dB
6 A 181.936 -2 -29 dB
5D 180.064 -11 dB
5C 178.352 -32 dB
5B 176.640 -22 dB
5A 174.928 -2 dB

Tableau A9 — 2c
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T-DAB interfered with by D-SECAM vision and FM sound carrier 3a
protection ratio (continuous and tropospheric)

TV TV-ch. R12 R11 R10 R9 R8 R7 R6

DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25

TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13 D 235.776 FM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13 C 234.208 dB
13 B 232.496 dB
13 A 230.784 -43 dB
12 D 229.072 -15 dB
12 C 227.360 -20 dB
12 B 225.648 -31 dB
12 A 223.936 -6 dB
11 D 222.064 -29 -3 dB
1 C 220.352 -25 dB
11 B 218.640 -28 dB
11 A 216.928 -27 dB
10 D 215.072 -3 -45 dB
10C 213.360 -44 -3 dB
10B 211.648 -19 dB
10 A 209.936 -32 dB
9D 208.064 -10 dB
9C 206.352 -22 -11 dB
9B 204.640 -34 dB
9 A 202.928 -24 dB
8D 201.072 -28 dB
8C 199.360 -3 dB
8 B 197.648 -38 -3 dB
8 A 195.936 -20 dB
7D 194.064 -33 dB
7C 192.352 -20 dB
7B 190.640 -4 -34 dB
7 A 188.928 -25 dB
6 D 187.072 -23 dB
6 C 185.360 -30 dB
6 B 183.648 -3 dB
6 A 181.936 -32 -3 dB
5D 180.064 -20 dB
5C 178.352 -32 dB
5B 176.640 -25 dB
5A 174.928 -3 dB

Tableau A9 — 3a
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T-DAB interfered with by D-PAL vision and FM sound carrier 3b
protection ratio (continuous and tropospheric)

TV TV-ch. R12 R11 R10 R9 R8 R7 R6

DAB | fuision MHz 223.25 215.25 207.25 199.25 191.25 183.25 175.25

TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13 D 235.776 FM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13 C 234.208 dB
13 B 232.496 dB
13 A 230.784 -43 dB
12 D 229.072 -15 dB
12 C 227.360 -22 dB
12 B 225.648 -28 dB
12 A 223.936 -5 dB
11 D 222.064 -24 -3 dB
1 C 220.352 -25 dB
11 B 218.640 -32 dB
11 A 216.928 -24 dB
10 D 215.072 -1 -45 dB
10C 213.360 -42 -3 dB
10B 211.648 -20 dB
10 A 209.936 -30 dB
9D 208.064 -10 dB
9C 206.352 -16 -11 dB
9B 204.640 -34 dB
9 A 202.928 -28 dB
8D 201.072 -25 dB
8C 199.360 -1 dB
8 B 197.648 -35 -3 dB
8 A 195.936 -21 dB
7D 194.064 -31 dB
7C 192.352 -19 dB
7B 190.640 -3 -34 dB
7 A 188.928 -25 dB
6 D 187.072 -25 dB
6 C 185.360 -27 dB
6 B 183.648 -2 dB
6 A 181.936 -27 -3 dB
5D 180.064 -21 dB
5C 178.352 -32 dB
5B 176.640 -22 dB
5A 174.928 -2 dB

Tableau A9 -3b
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T-DAB interfered with by L-SECAM vision and AM sound carrier 4
protection ratio (continuous and tropospheric)
TV TV-ch. L10 L9 L8 L7 L6 L5
DAB | fuison MHz 216.00 208.00 200.00 192.00 184.00 176.00
TV-ch. block fc
13 F 239.200 dB
13 E 237.488 dB
13D 235.776 AM sound carrier is +6.5 MHz and -10 dB relative to vision carrier. dB
13C 234.208 NICAM sound carrier is +5.85 MHz and -27 dB relative to vision carrier. dB
13 B 232.496 dB
13 A 230.784 dB
12D 229.072 dB
12 C 227.360 dB
12 B 225.648 dB
12 A 223.936 -46 dB
11D 222.064 -15 dB
1C 220.352 -17 dB
1B 218.640 -31 dB
11 A 216.928 -17 dB
10D 215.072 -19 -19 dB
10C 213.360 -41 -24 dB
108B 211.648 -22 dB
10 A 209.936 -27 dB
9D 208.064 1 dB
9C 206.352 -27 -14 dB
9B 204.640 -17 dB
9 A 202.928 -31 dB
8D 201.072 -19 dB
8C 199.360 -3 -35 dB
8B 197.648 -37 -23 dB
8 A 195.936 -19 dB
7D 194.064 -28 dB
7C 192.352 0 dB
7B 190.640 -23 -14 dB
7A 188.928 -18 dB
6 D 187.072 -30 dB
6C 185.360 -23 dB
6B 183.648 -1 -44 dB
6 A 181.936 -32 -16 dB
5D 180.064 -18 dB
5C 178.352 -30 dB
5B 176.640 -3 dB
5A 174.928 -20 dB

Tableau A9 -4
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Annex 10

Protection ratios for T-DAB interfered with by DVB-T

General

Protection ratios for T-DAB interfered with by DVB-T are given in Rec. ITU-R BT.1368. They are
valid for the cases where the DVB-T signal has a bandwidth of 8 MHz (7.61 MHz effectivel band-
width) and 7 MHz (6.71 MHz effective bandwidth) respectively.

Based on the assumption that, seen from an interference point of view, the only difference between
a 6 MHz DVB-T signal and an 8 MHz DVB-T signal is the bandwidth over which the DVB-T power

is distributed the corresponding protection ratios for interference from 6 MHz DVB-T have been de-
rived.

The protection ratios given in Rec. ITU-R BT.1368 are assumed to be applicable for the Gauss
channel. The protection ratios are given for interference from a 64QAM, Code rate 2/3 DVB-T sig-
nal. It is, however, assumed that the modulation scheme used for the interfering DVB-T signal is of
no significance to the protection ratio and that the protection ratios consequently apply to all DVB-T
variants. It is further assumed that the protection ratios apply to both 2k and 8k DVB-T variants.

In the Tables and Figures the “Frequency difference” is defined as:

Df = fcentre DVB-T ~ fcentre T-DAB
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Figure A10.1: Protection ratio for T-DAB interfered with by 8 MHz DVB-T using 64QAM,
CR=2/3
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Figure A10.2: Protection ratio for T-DAB interfered with by 7 MHz DVB-T using 64QAM,
CR=2/3
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Figure A10.3: Protection ratio for T-DAB interfered with by 6 MHz DVB-T using 64QAM,
CR=2/3
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Df (MHz) Protection ratio (dB)
-5.0 -50
-4.2 -1
-4.0 0
-3.0 1
0 1
3.0 1
4.0 0
4.2 -1
5.0 -50

Table A10.1: Protection ratios for T-DAB interfered with by 8 MHz DVB-T using 64QAM, CR = 2/3

Df (MHz) Protection ratio (dB)
-4.5 -49
-3.7
-3.5
-2.5

0

2.5
35
3.7
4.5

LI-%OHI\)NNHO

Table A10.2: Protection ratios for T-DAB interfered with by 7 MHz DVB-T using 64QAM, CR = 2/3

Df (MHz) Protection ratio (dB)
-4.0 -49
-3.2
-3.0
-2.0

0

2.0
3.0
3.2
4.0

I@OIAI\.)I\)I\)I—‘O

Table A10.3: Protection ratios for T-DAB interfered with by 6 MHz DVB-T using 64QAM, CR = 2/3

Note: The protection ratios for interference from 6 MHz DVB-T seem identical to those for interfer-

ence from 7 MHz DVB-T. This is due to rounding of decimals. Theoretically the protection ratios for
interference from 7 MHz DVB-T are approximately 0.4 dB lower than shown in Table A10.2
whereas the values in Table A10.3 are approximately 0.25 dB higher than shown.
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