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PART  B
SECTION  B4
Rules concerning calculation methodology and technical standards
for determining the affected administrations and for assessing
the probability of harmful interference in the bands
between 9 kHz and 28 000 kHz
Introduction
This Section contains elements of the calculation methodology which is to be used:
–	for identification of administrations whose agreement has to be sought in the application of No. 9.21, in the context of the relevant frequency allocation footnotes, i.e. Nos. 5.61, 5.87A,  5.92[footnoteRef:1], 5.93 and 5.123, in the bands between 9 kHz and 28 000 kHz; [1:  	For cases under No. 5.92 the Rules of Procedure of Section B5 also apply.] 

–	for assessing the probability of harmful interference, in the bands between 9 kHz and 28 000 kHz, as may be required in the application of the provisions of No. 7.6, or in any other Radiocommunication Bureau’s study as may be requested.
1	Technical Standard A-1:  Signal/interference protection ratio
1.1	The present Technical Standard contains the signal-to-interference protection ratio values (see Table 1) for application in the technical examinations of notices of frequency assignments in the frequency bands between 9 kHz and 28 000 kHz.
1.2	These protection ratio values are based on results of the studies within Radiocommunication Study Groups (see Recommendations ITU-R F.240-7, ITU‑R SM.326‑6, ITU‑R‑F.339-7 and former Recommendation ITU-R SM.669-1).
1.3	The signal-to-interference protection ratio (PR) values are expressed in dB, for the main types of transmission (from telegraphy, aural reception to telephony, for connection to the public network) to be protected in the technical examinations in the frequency bands from 9 kHz to 28 000 kHz. These values of protection ratios have been determined from RF steady state protection ratio values by adding allowances for long-term intensity fluctuation and short period fading for a given time percentage corresponding to the performance quality criteria applicable to each type of transmission. 

1.4	For the calculation of the signal/interference ratios both the wanted and the interference field strength are considered as median values (exceeded 50% of the time) and on the basis of peak envelope power (p.e.p.; notified power type: PX). Types of power other than p.e.p. (notified as PY or PZ for, respectively, mean or carrier power) are converted to p.e.p. using conversion factors given in Table 2.

TABLE  1
RF signal-to-interference protection ratios (dB)

	Transmission type
	Frequency band
(kHz)

	
	9 - 1 606.5
	1 606.5 - 4 000
	4 000 - 28 000

	Telegraphy, aural reception
	 8 (3-7)
	11 (5-10)
	15 (7-14)

	Telegraphy, aural reception; Meteo, Press
	 9 (3-8)
	13 (5-12)
	17 (7-16)

	Telegraphy, automatic reception, without error correction
	11 (6-10)
	17 (10-16)
	26 (13-25)

	Telegraphy, automatic reception, with error correction
	 8 (6-7)
	12 (7-11)
	14 (8-13)

	Photo telegraphy, facsimile
	19 (14-18)
	24 (16-23)
	28 (18-27)

	Telephony,
not for connection
	DSB and
SSB full carrier
	18 (15-17)
	21 (17-20)
	24 (19-23)

	to public network (CO)
	SSB, reduced or suppressed carrier, ISB
	12 (9-11)
	15 (11-14)
	18 (13-17)

	Telephony,
for connection
	DSB and
SSB full carrier
	31 (26-30)
	34 (28-33)
	38 (30-37)

	to public network (CP)
	SSB, reduced or
suppressed carrier, ISB
	25 (20-24)
	28 (22-27)
	32 (24-31)

	Broadcasting (except for HFBC in exclusive bands and MFBC in the band 526.5-1 705 kHz)
	38 (33-37)
	38 (32-37)
	38 (32-37)

	Aeronautical mobile service (telegraphy or telephony)
	15
	15
	15

	Radiobeacons
	15
	15
	–

	Digital transmission, SSB, suppressed carrier (J2D class of emission)  
	9
	9
	9



1.5	For each transmission type, two time percentages are used: one (e.g. 99% of the time) which is intended to fully satisfy the required performance quality criteria in the fading signal environment when the wanted signal is at its weakest level at the instant when the interference signal is likely to be at its strongest level (the protection ratio values corresponding to this condition are shown in Table 1 outside the parenthesis), and another one (e.g. 75 %) which ensures protection during a lesser percentage of time (values in brackets in Table 1).




TABLE  2
Conversion factors for different notified power types

	Class of emission
	Notified power type
	Conversion1, 2

	
	
	mean to p.e.p.
	p.e.p. to mean

	N0N
	Z
	0
	0

	A1A, A1B, A1C
	X
	–
	– 3

	A2A, A2B, A2N
	Y
	+4
	–

	H2A, H2B, H2N, D2A
	Y
	+3
	–

	R2B, J2B
	X
	–
	–3

	A3E(BC)
	Z
	+6
	0

	A3E, H3E
	Y
	 4 (3-6)
	–

	R3E, J3E
	X
	–
	– 4 (4-10)

	A3C
	Y
	 4
	–

	R3C, J3C
	X
	–
	0

	A7B, H7B
	Y
	 4
	–

	R7C, J7C
	X
	–
	– 4 (3-6)

	B7B
	X
	–
	– 4

	B8E
	X
	–
	– 4 (3-13)

	B8C
	X
	–
	0

	AXX
	Y
	 6
	–

	BXX, JXX
	X
	–
	– 4 (3-10)

	B9W
	X
	–
	– 4

	F, G/1,2,3,7, X/B,C,D,X
	Y
	0
	–

	P,L,M,X/any
	X
	–
	10 log (t /T )

	K2B
	X
	–
	10 log (t /T ) – 5

	K3E
	X
	–
	10 log (t /T ) – 4

	1	In the case where in, brackets, more than one figure is given, these figures refer to different modulating signal conditions (e.g. smoothly read text instead of sinusoidal modulating signal at 100% carrier modulation) (see Recommendation ITU-R SM.326-6).

	2	In the case of pulse modulation:
	[image: ]






2	Technical Standard A-2:  Minimum field strength to be protected
2.1	The present Technical Standard contains values for the minimum field strength to be protected (see Tables 1 to 4 and 5A and 5B) for application in the technical examinations of notices of frequency assignments in the frequency bands between 9 kHz and 28 000 kHz.
2.2	The values contained in this Standard are based on Recommendations ITU-R F.339-7 and ITU-R P.372-8[footnoteRef:2]. [2:  	This Recommendation replaced ex-CCIR Report 322.] 

2.3	The aim of calculating the minimum field strength to be protected within the technical examinations is to determine the field strength at the receiving point below which the wanted signal is not worth protecting against interfering signals because the wanted signal-to-noise ratio is smaller than that which could satisfy the required performance quality criteria without interference.
2.4	Technical Standard A-2 contains values for the minimum field strength to be protected (dB relative to 1 V/m) for the main types of transmissions (from telegraphy, aural reception, to telephony, for connection to the public network and to digital transmissions) in the frequency bands from 9 kHz to 28 000 kHz. These values of the minimum field strength have been determined from the median values (exceeded 50% of time) of the noise level (atmospheric, man-made or galactic) and the steady state ratio, S/N by adding appropriate allowances for 90% of time to take into account the noise level variation, Du, and the intensity fluctuation of the wanted signal, IF.
2.5	The assessment of the minimum field strength to be protected is based on a uniform reference power type: the peak envelope power (p.e.p. notified as PX). Types of power other than p.e.p. (notified as PY or PZ for, respectively, mean or carrier power) are converted to p.e.p. using conversion factors given in Table 2 of Technical Standard A‑1.
2.6	Technical Standard A-2 contains four tables (Tables 1 to 4) giving the noise grades expressed as median of hourly values of the radio noise power in a short vertical antenna relative to the thermal noise, at a frequency of 1 MHz, in terms of latitude and longitude of the receiving point. Separate tables are given for four periods of the year (DC, MR, JN and SE), and in each table the noise grade is given for each of six local time blocks of four consecutive hours (N2, T1, J1, J2, T2, N1). Tables 1 to 4 are superimposed on an outline map of the world.
2.7	Tables 5A and 5B give, for the various types of transmission, the minimum value of the field to be protected (dB relative to 1 V/m) in terms of the noise grades obtained from Tables 1 to 4, the frequency used and the time of transmission. In working with Tables 1 to 5B, interpolations are usually necessary as a result of restricting the size of these Tables to manageable proportions.
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Minimum field strength to be protected (dB relative to 1 V/m)

	
Type of transmission:	Telegraphy, aural reception	(B    0.5 kHz)

	5A



	Part B
	B4
	page 10
	rev. -



 (
Part B
B4
page 
9
rev
.-
)


	NOISE
GRADE
	(kHz)

	
	10
	20
	50
	100
	200
	500

	
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2

	100
	72
72
	72
74
	74
77
	70
71
	72
75
	81
81
	72
72
	72
74
	74
77
	70
71
	72
75
	81
81
	72
72
	72
74
	74
77
	70
71
	72
75
	81
81

	90
	69
70
	69
71
	72
74
	67
67
	69
71
	77
77
	69
70
	69
71
	72
74
	67
67
	69
71
	77
77
	69
70
	69
71
	72
74
	67
67
	69
71
	77
77

	80
	66
67
	66
68
	69
71
	63
63
	65
66
	73
72
	66
67
	66
68
	69
71
	63
63
	65
66
	73
72
	66
67
	66
68
	69
71
	63
63
	65
66
	73
72

	70
	64
64
	63
65
	66
68
	60
59
	61
61
	68
68
	64
64
	63
65
	66
68
	60
59
	61
61
	68
68
	64
64
	63
65
	66
68
	60
59
	61
61
	68
68

	60
	61
61
	60
61
	64
66
	57
56
	57
56
	64
63
	61
61
	60
61
	64
66
	57
56
	57
56
	64
63
	61
61
	60
61
	64
66
	57
56
	57
56
	64
63

	50
	58
58
	57
58
	61
63
	53
52
	53
52
	60
59
	58
58
	57
58
	61
63
	53
52
	53
52
	60
59
	58
58
	57
58
	61
63
	53
52
	53
52
	60
59

	40
	55
55
	55
55
	58
60
	49
49
	50
47
	56
55
	38
38
	39
35
	46
43
	26
26
	28
24
	35
32
	14
14
	16
14
	22
20
	7

	30
	52
52
	52
51
	56
58
	46
45
	47
42
	52
50
	33
32
	34
28
	40
36
	19
20
	22
16
	27
24
	11
11
	11
11
	13
11
	7

	20
	50
49
	49
48
	54
55
	43
40
	42
37
	48
46
	28
27
	28
20
	33
30
	15
15
	15
15
	20
15
	11
11
	11
11
	11
11
	7

	10
	48
47
	46
45
	51
53
	40
35
	39
32
	44
42
	22
21
	23
18
	28
21
	15
15
	15
15
	15
15
	11
11
	11
11
	11
11
	7

	0
	45
44
	43
41
	48
50
	36
31
	35
27
	40
37
	18
18
	18
18
	22
18
	15
15
	15
15
	15
15
	11
11
	11
11
	11
11
	7




	(MHz)
	
	Constants to be
added to obtain other
types of emissions

	1
	1.5
	2
	3
	4
	
	

	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	
	Digital transmissions, J2D
	−8

	52
51
	54
55
	52
54
	47
47
	50
49
	41
43
	44
42
	47
45
	34
36
	38
36
	42
39
	23
27
	34
32
	38
35
	16
22
	
	Narrow-band
TG (B    0.5 kHz)
	–5

	42
41
	44
45
	42
44
	38
37
	40
40
	32
33
	35
34
	38
36
	26
28
	31
30
	34
31
	17
20
	28
27
	31
28
	11
15
	
	Telegraphy
aut. (B    0.5 kHz)
	4

	32
31
	34
35
	32
34
	28
28
	31
30
	23
25
	27
26
	29
28
	18
20
	24
23
	27
24
	10
13
	22
21
	25
22
	5
9
	
	Phototelegraphy
	16

	22
21
	24
25
	22
24
	19
19
	22
22
	14
16
	18
18
	20
20
	10
12
	17
16
	19
18
	3
6
	16
15
	18
16
	1
4
	
	
T
	
	J3E
R3E
	
14

	12
11
	14
15
	12
14
	10
9
	12
12
	6
7
	10
9
	12
11
	2
4
	10
9
	12
11
	–1
0
	10
9
	12
10
	–1
–1
	
	e
l
	CO
	B8E

H3E
	

20

	4
4
	4
5
	4
4
	3
3
	3
3
	3
3
	2
2
	3
3
	2
2
	3
2
	4
3
	–1
–1
	4
4
	5
4
	–1
–1
	
	e
p
	
	A3E
	23

	4

	3
	2
	–1
	–1
	
	h
o
	
	J3E
R3E
B8E
	25

	4

	3
	2
	–1
	–1
	
	n
y
	CP
	H3E
	31

	4

	3
	2
	–1
	–1
	
	
	
	A3E
	34

	4

	3
	2
	–1
	–1
	
	
Broad-
	LF/MF
	49

	4

	3
	2
	–1
	–1
	
	cast
	BC Trop.
	46
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Type of transmission:	Telegraphy, aural reception	(B    0.5 kHz)
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	(MHz)

	NOISE
GRADE
	4
	5
	6
	7
	8
	10

	
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2

	100
	34
32
	38
35
	16
22
	31
30
	34
32
	12
17
	28
28
	31
30
	11
15
	25
26
	28
29
	11
14
	23
24
	25
28
	11
13
	18
21
	21
26

	90
	28
27
	31
28
	11
15
	26
25
	28
26
	8
12
	23
23
	25
25
	8
11
	21
21
	23
24
	9
11
	18
20
	21
23
	9
11
	14
17
	16
22

	80
	22
21
	25
22
	5
9
	20
19
	23
21
	4
8
	18
18
	21
20
	5
8
	16
16
	18
19
	6
9
	14
15
	16
19
	7
9
	9
12
	13
18

	70
	16
15
	18
16
	1
4
	15
14
	17
15
	1
3
	13
13
	16
15
	2
4
	11
12
	14
14
	3
6
	9
11
	13
14
	4
7
	4
8
	9
14

	60
	10
9
	12
10
	–1
–1
	9
9
	12
10
	–3
–1
	9
9
	11
10
	–1
1
	7
8
	10
10
	1
3
	5
7
	9
10
	2
4
	0
3
	5
10

	50
	4
4
	5
4
	–1
–1
	4
5
	6
5
	–3
–3
	4
5
	6
5
	–3
–2
	2
4
	6
5
	–2
–1
	8
3
	5
6
	0
1
	–5
–1
	1
6

	40
	–1
	–1
–1
	0
–1
	–3
–3
	–3
	–3
–3
	1
1
	–3
–3
	–3
–3
	0
2
	–3
–3
	–5
–5
	–3
2

	30
	–1

	–3
	–3
	–3
	–3
	–5
–5
	–5
–2

	20

	–1

	–3
	–3
	–3
	–3
	–5

	10

	–1

	–3
	–3
	–3
	–3
	–5

	0

	–1

	–3
	–3
	–3
	–3
	–5




	
	
	Constants to be
added to obtain other
types of emissions

	
	12
	15
	20
	30
	
	

	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	N2
N1
	T1
T2
	J1
J2
	
	Digital transmissions, J2D
	−8

	12
14
	14
19
	17
25
	13
15
	7
14
	11
22
	13
15
	–3
7
	4
17
	10
14
	–7
–7
	–7
0
	–3
2
	
	Narrow-band
TG (B    0.5 kHz)
	–5

	10
12
	9
14
	12
21
	11
13
	2
9
	6
18
	11
13
	–7
0
	–2
11
	8
12
	–7
	–7
–5
	
	Telegraphy
aut. (B    0.5 kHz)
	4

	8
10
	4
9
	8
17
	9
11
	–4
3
	1
13
	9
11
	–7
–7
	–7
5
	5
9
	–7
	
	Phototelegraphy
	16

	6
8
	–1
4
	4
13
	7
9
	–5
–3
	–3
9
	7
9
	–7
–7
	–7
–1
	2
6
	–7
	
	
T
	
	J3E
R3E
	
14

	4
6
	–5
–1
	0
9
	5
7
	–5
–5
	–5
4
	5
7
	–7
–7
	–7
–6
	–2
2
	–7
	
	e
l
	CO
	B8E

H3E
	

20

	2
4
	–5
–5
	–4
5
	3
5
	–5
–5
	–5
0
	2
5
	–7
	–5
–2
	–7
	
	e
p
	
	A3E
	23

	0
2
	–5
–5
	–5
1
	1
3
	–5
	0
2
	–7
	–7
–6
	–7
	
	h
o
	
	J3E
R3E
B8E
	25

	–2
0
	–5
	0
1
	–5
	–2
–1
	–7
	–7
	
	n
y
	CP
	H3E
	31

	–4
–2
	–5
	–2
–1
	–5
	–4
–4
	–7
	–7
	
	
	
	A3E
	34

	–5
–4
	–5
	–4
–3
	–5
	–7
	–7
	
	
Broad-
	LF/MF
	49

	
	–5

	–5
	–7
	–7
	
	cast
	BC Trop.
	46
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3	Technical Standard A-3:  Frequency discrimination
3.1	The present Technical Standard contains values for “receiver discrimination” that are defined as a correction (dB), to be applied to the signal-to-interference ratio and are expressed as a function of the frequency separation between the wanted and unwanted emissions ( f ). The term “receiver discrimination” is equivalent to the definition of “relative RF protection ratio”.
3.2	The values contained in this Technical Standard were determined on the basis of:
–	the selectivity of typical receivers assumed to be used for different classes of emission, and
–	the necessary bandwidth occupied by the interfering stations, together with the energy distribution of the power within and outside the bandwidth.
3.3	Data that are used for the establishment of this Standard were extracted from the Recommendations ITU-R SM.328-8 and ITU-R SM.332-4; they are summarized in Table 1.
3.4	The method of calculation of the values of Technical Standard A-3 consisted in considering the energy accepted by the receiver tuned to a frequency of a given frequency separation ( f ) and comparing this energy with the one that the receiver would accept if tuned to the assigned frequency of the emission ( f   0).
3.5	The value of the discrimination, in cases where the wanted emission bandwidth overlaps with the receiver passband, depends on both the transmitted spectrum and the receiver selectivity curve. However, in cases of higher frequency separation (where there is no overlapping) the discrimination is determined mainly by the slope of out-of-band emission. 
3.6	The values of the receiver discrimination are given in Table 2 in terms of the frequency discrimination factor, d. The frequency discrimination factor d represents the difference between the limits of the bandwidths, as indicated in Fig. 1 below.
[image: ]
3.7	In this approach, the likelihood of mutual interference is not considered in cases where the notified bandwidths of the emissions are separated more than 500 Hz (i.e. for d  0.5).
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TABLE  1
Assumed characteristics of receivers of wanted emissions and characteristics of interfering emissions
	
	Receiver of wanted emission
	Interfering emission 

	Class of emission
	Assumed passband
(kHz)
	Attenuation slope (dB/kHz)
	Necessary bandwidth
(kHz)
	Level of components at the edge of the necessary bandwidth
(dB)
	Slope of out-of-band spectrum

	A1A (9-1 605 kHz)
	0.3, 0.5, 0.75 or 1 kHz, depending on notified bandwidth of wanted emission
	120
	As notified
	–27 at  5 B/2
	–57 dB at  5 B, then 12 dB/oct

	A1A (1 605-28 000 kHz)
(B: up to 200 Bd)
	1
	120
	As notified
	–27 at  5 B/2
	–57 dB at  5 B, then 12 dB/oct

	F1B (9-1 605 kHz)
	0.3, 0.5, 0.75, 1 or 1.5 kHz, depending on notified bandwidth of wanted emission
	120
	As notified
	–15
	13    1.8 m    20 dB/oct

	F1B (1 605-28 000 kHz)
(2D    200 to 400 Hz,
B: up to 200 Bd,
m    2 to 6)
	1.5
	120
	As notified
	–15 at 2.6 D    0.55 B
	13    1.8 m    20 dB/oct

	A2A, A2B
(F: up to 1 000 Hz,
B: up to 50 Bd)
	2
	120
	As notified
	–24 at  (F    5 B/2)
	12 dB/oct

	A1C, A3C, A7B, AXX,
F1C, F2B, F7B
	2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 7, 8, 9, 10 or 12 kHz depending on notified bandwidth of wanted emission
	120
	As notified
	–15
	20 dB/oct in respect to
the outer channel

	A3E
	6
	 20
	As notified
	–23
	12 dB/oct

	R3E, H3E, J3E
	3
	100
	As notified
	–23
	12 dB/oct

	B8E
	6, 9 or 12 kHz depending on notified bandwidth of wanted emission
	100
	As notified
	–23
	12 dB/oct


B:	telegraphic speed (Bd)
2D:	difference between mark and space frequencies
m:	modulation index 2D/B
F: 	modulation frequency.
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TABLE  2
Values of the frequency discrimination (dB) for different interfering emissions
	
d
	
100HA1A
	
500HA1A
500HA1B
	
1K00A1B
	
(A,H)2(A,B,N)
	
Other telegraphy
	Telephony
SSB-CP or
ISB-CO/CP
(with privacy device)
	Telephony
DSB-CP (with PD)
SSB-CO
(without PD)
	Telephony
DSB-CO
(without PD)

	– 1.0
	  0
	  0
	  0
	  0
	  0
	  0
	  0
	  0

	– 0.9
	  0
	  0
	  0
	  6
	  0
	  0
	  0
	  0

	– 0.8
	  0
	  0
	  0
	  6
	  0
	  0
	  0
	  0

	– 0.7
	  0
	  0
	  0
	  6
	  0
	  0
	  0
	  3

	– 0.6
	  0
	  0
	  0
	  6
	  0
	  0
	  3
	  9

	– 0.5
	  0
	  0
	  0
	  6
	  0
	  3
	  9
	  15

	– 0.4
	  0
	  0
	  3
	  6
	  0
	  9
	  15
	  21

	– 0.3
	  0
	  0
	  9
	  6
	  0
	  13
	  19
	  25

	– 0.2
	  0
	  0
	  14
	  6
	  3
	  17
	  23
	  29

	– 0.1
	  0
	  11
	  18
	  6
	  6
	  19
	  25
	  31

	 0.0
	  10
	  17
	  22
	  6
	  10
	  21
	  27
	  33

	 0.1
	  20
	  26
	  30
	  17
	  20
	  28
	  34
	  38

	 0.2
	  30
	  34
	  37
	  28
	  30
	  37
	  40
	  44

	 0.3
	  40
	  43
	  45
	  38
	  40
	  44
	  46
	  49

	 0.4
	  50
	  51
	  52
	  49
	  50
	  52
	  53
	  55

	  0.5
	  60
	  60
	  60
	  60
	  60
	  60
	  60
	  60

	 0.5
	 60
	 60
	 60
	 60
	 60
	 60
	 60
	 60

	d:	receiver discrimination factor (d     f  –  0.5 (Bwa    Bwi))
Bwa:	passband of the receiver of wanted emission
Bwi:	bandwidth of interfering emission
 f:	frequency separation between assigned frequencies.
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4	Technical Standard A-5:  Propagation and field strength calculations
4.1	The present Technical Standard contains information on the methodology used with respect to the propagation and field strength calculations, for application in the technical examinations of notices of frequency assignments in the frequency bands between 9 kHz and 28 000 kHz.
4.2	Paragraph 4.3 and Tables 1A to 5 of this Technical Standard deal with the field strength calculations in the frequency band between 9 kHz and 3 900 kHz. Paragraph 4.4 deals with the frequency bands between 3 900 kHz and 28 000 kHz.
4.3	Two modes of propagation are considered in the frequency bands between 9 kHz and 3 900 kHz: the ground-wave mode and the sky-wave mode. Values of field strength for these two modes of propagation are contained in Tables 1A and 2 to 5 of this Technical Standard in the form of tables as a function of the distance.
4.3.1	The field strength values contained in Tables 1A and 2 to 5 are expressed as median values (exceeded 50% of the time) (dB relative to 1 V/m). They relate to a radiated power of 1 kW (30 dBW) from a loss-free halfwave dipole isolated in space that produces a field strength of 222 mV/m at a distance of 1 km from the antenna. Table 1B contains antenna efficiency factors (correction factors) to be applied in conjunction with Table 1A to consider differences between radiated and notified power values.
4.3.2	Field strength values for the ground-wave propagation mode are calculated on the basis of Recommendation ITU-R P.368-7 for the following reference values:
–	propagation over sea:     4 S/m, r    80;
–	propagation over land:     10 mS/m, r    4.
4.3.3	In the technical examinations, where the ground-wave propagation mode is involved, only homogeneous paths are considered, with no use of mixed-path methodology.
4.3.4	The tables of field strength values for the sky-wave propagation mode in the frequency bands between 9 kHz and 3 900 kHz contain only the value that corresponds to the strongest mode of propagation. These values have been consolidated from different sources (Recommendations ITU-R P.533-5, ITU-R P.684-1, ITU-R P.1147, ITU-R P.435-7[footnoteRef:3], etc.).   [3:  	This Recommendation replaced ex-CCIR Report 264-1.] 

4.3.5	For the day-time propagation only the ground-wave mode is considered within the same time zone. For the night-time propagation both modes are considered; however, only the greater of the ground-wave and the sky-wave mode is used for subsequent calculations.

4.4	Concerning the calculation of the sky-wave in the bands between 3 900 kHz and 28 000 kHz, the Board noted that the ITU-R recommends the propagation method referred to in Annex 1 to Recommendation ITU-R P.533-5 as it has comparable accuracy to the other more complex methods. The Board also noted that the implementation of that method in the Bureau’s calculation methodology for determining the affected administrations in the application of No. 9.21 may require considerable resources, which may not be justifiable having in mind the expected low volume of application of this methodology. Therefore, the Board decided that the following methodology is to be applied:
4.4.1	The monthly median values of the standard MUF (EJF) are calculated in accordance with Recommendation ITU-R P.434-5[footnoteRef:4] and Report ITU-R P.2011-1[footnoteRef:5], for two reference values (5 and 125) of the relative sunspot number R12 and for two selected months of the year (June and December).  [4:  	This Recommendation replaced ex-CCIR Recommendation 434 (New Delhi, 1970).   ]  [5:  	This Report replaced ex-CCIR Report 340 (New Delhi, 1970).  ] 

4.4.2	The field-strength values are calculated in accordance with the methodology explained in the NBS Circular No. 462[footnoteRef:6]. [6:  	This is the Circular of the USA National Bureau of Standards “Ionospheric Radio Propagation”.  ] 
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TABLE  1A
	Field strength (dB relative to 1 V/m)	9-535 kHz
	
	Ground wave : sea
	
	Sky wave at night
	
	Ground wave : land
	

	Distance
	Frequency
(kHz)
	Distance

	(km)
	10
	30
	60
	100
	150
	200
	300
	400
	500
	
	10-100
	150
	200
	300
	400
	500
	
	10
	30
	60
	100
	150
	200
	300
	400
	500
	(km)

	  10
  50
  100
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	
	
	
	
	

43
	

43
	

43
	
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
66
	87
72
65
	87
72
64
	87
71
62
	  10
  50
  100

	  200
  300
  400
	60
57
55
	60
56
54
	60
56
53
	60
56
53
	60
56
52
	60
55
51
	60
55
50
	59
54
50
	59
54
49
	
	

45
	

45
	

44
	44
44
44
	44
44
44
	44
44
43
	
	60
57
55
	60
56
54
	60
56
53
	60
56
53
	60
55
52
	59
54
50
	57
50
45
	54
47
40
	50
42
35
	  200
  300
  400

	  500
  600
  700
	52
50
48
	51
49
46
	50
48
45
	50
47
43
	48
45
42
	47
44
41
	47
43
39
	46
42
38
	45
41
37
	
	44
43
42
	44
43
42
	43
43
42
	43
42
41
	43
42
41
	42
41
40
	
	52
50
48
	51
49
46
	50
48
45
	50
47
43
	48
45
42
	45
42
39
	40
35
31
	34
27
22
	27
21
15
	  500
  600
  700

	  800
  900
1 000
	46
45
43
	44
42
40
	43
40
38
	41
38
36
	39
37
33
	38
35
32
	37
33
30
	35
31
28
	33
30
26
	
	41
40
39
	41
40
39
	41
39
38
	40
39
38
	40
38
37
	39
38
37
	
	46
45
43
	44
42
40
	43
40
38
	41
38
36
	39
36
33
	35
32
29
	27
22
18
	17
12
 7
	 7
 2
–4
	  800
  900
1 000

	1 100
1 200
1 300
	42
40
39
	38
37
35
	36
34
32
	33
31
29
	31
29
26
	29
27
24
	27
24
21
	25
21
17
	22
19
15
	
	38
38
36
	37
36
35
	37
36
35
	36
35
34
	36
35
33
	35
34
33
	
	42
40
39
	38
37
35
	36
34
32
	33
31
29
	30
27
24
	25
22
19
	14
 9
 6
	 2
–3
–8
	–10
–15
–21
	1 100
1 200
1 300

	1 400
1 500
1 600
	38
36
35
	33
32
29
	29
27
25
	26
24
22
	23
21
18
	21
18
15
	17
14
11
	14
11
 7
	12
 8
 5
	
	36
35
34
	34
33
32
	34
33
32
	33
32
31
	32
31
30
	32
30
29
	
	38
36
35
	33
32
29
	29
27
25
	27
24
22
	22
19
16
	16
13
10
	–2
–2
–7
	–13
–18
–23
	
	1 400
1 500
1 600

	1 700
1 800
1 900
	34
32
31
	2826
24
	23
20
19
	19
17
15
	15
13
10
	12
10
 7
	 8
 5
 2
	 4
 1
–3
	 1
–3
–6
	
	33
32
31
	32
31
30
	31
31
30
	30
29
28
	29
28
27
	28
27
26
	
	34
32
31
	28
26
24
	23
20
19
	20
18
15
	13
10
 8
	 7
 4
 1
	–10
–14
–18
	
	
	1 700
1 800
1 900

	2 000
2 200
2 400
	29
27
25
	23
19
16
	17
13
 9
	12
 7
 4
	 8
 3
–2
	 4
–1
–6
	–1
–7
–13
	–5
–12
–18
	–9
–16
–23
	
	31
29
28
	29
28
27
	29
27
26
	27
25
24
	26
24
23
	25
23
21
	
	29
27
25
	23
19
16
	17
13
 9
	13
 7
 4
	 6
 0
–5
	–3
–8
–14
	–21
	
	
	2 000
2 200
2 400

	2 600
2 800
3 000
	22
20
18
	13
 9
 7
	 5
 2
–3
	–1
–5
–10
	–7
–11
–17
	–11
16
22
	–18
–24
	–24
	

	
	27
26
25
	26
24
23
	25
23
22
	23
21
20
	21
20
18
	20
18
17
	
	22
20
18
	13
 9
 7
	 5
 2
–3
	–1
–5
–10
	–10
–15
–21
	–20
	
	
	
	2 600
2 800
3 000

	3 200
3 400
3 600
	15
13
10
	 4
 0
–3
	–5
–10
–13
	–14
–18
–23
	–21
	
	
	
	
	
	25
24
24
	23
22
21
	21
20
20
	19
18
17
	17
16
15
	15
14
13
	
	15
13
10
	 4
 0
–3
	–5
–10
–13
	–14
–18
–23
	
	
	
	
	
	3 200
3 400
3 600

	3 800
4 000
5 000
	 9
 7
–5
	–5
–9
–24
	–16
–20
	
	
	
	
	
	
	
	23
23
23
	21
20
20
	19
18
17
	16
15
14
	14
13
10
	12
11
 8
	
	 9
 7
–5
	–5
–9
–24
	–16
–20
	
	
	
	
	
	
	3 800
4 000
5 000

	6 000
7 000
	–15
	
	
	
	
	
	
	
	
	
	23
22
	20
19
	17
16
	14
13
	 8
 8
	 6
 5
	
	–15
	
	
	
	
	
	
	
	
	6 000
7 000
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TABLE  1B
Antenna efficiency (correction factor)

	Frequency band
(kHz)
	Class of station
	Correction
(dB)

	 9-70
	Fixed, land and radionavigation land stations:
–	power above 1 kW
–	power equal to 1 kW
–	power below 1 kW
	
– 10
– 12
– 15

	 70-150
	Fixed, land and radionavigation land stations:
–	power above 1 kW
–	power equal to 1 kW
–	power below 1 kW
	
– 7
– 9
– 12

	150-535
	Fixed, land and radionavigation land stations
(except non-directional beacons):
–	power above 1 kW
–	power equal to 1 kW
–	power below 1 kW
	

– 2
– 4
– 7
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TABLE  2
	Field strength (dB relative to 1 V/m)	SEA
	
	1 605-2 300 kHz
	2 300-2 850 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	30°
	40°
	50°
	60°
	
	

	10
	86
	
	
	
	
	
	
	86
	
	
	
	
	
	
	10

	50
	72
	
	
	
	
	
	
	72
	
	
	
	
	
	
	50

	100
	65
	
	
	
	
	
	
	65
	
	
	
	
	
	
	100

	200
	57
	
	
	
	
	
	
	57
	
	
	
	
	
	
	200

	300
	50
	
	
	
	
	
	
	50
	
	
	
	
	
	
	300

	400
	43
	
	
	
	
	
	41
	43
	
	
	
	
	
	43
	400

	500
	38
	
	
	
	
	
	41
	37
	
	
	
	
	
	43
	500

	600
	32
	
	
	
	
	
	41
	30
	
	
	
	
	
	43
	600

	700
	27
	
	
	
	
	
	41
	24
	
	
	
	
	
	43
	700

	800
	22
	
	
	
	
	
	41
	18
	
	
	
	
	
	43
	800

	900
	16
	
	
	
	
	
	40
	12
	
	
	
	
	 1
	42
	900

	1 000
	11
	
	
	
	
	
	39
	 7
	
	
	
	–9
	–1
	41
	1 000

	1 100
	 6
	
	
	
	–12
	–7
	39
	 2
	
	
	–13
	–10
	–3
	41
	1 100

	1 200
	 0
	
	
	–15
	–13
	–8
	38
	–3
	–15
	–15
	–14
	–11
	–4
	40
	1 200

	1 300
	–5
	–17
	–17
	–16
	–14
	–9
	37
	–9
	–16
	–16
	–15
	–12
	–6
	39
	1 300

	1 400
	–10
	–18
	–18
	–17
	–15
	–10
	36
	–16
	–18
	–17
	–16
	–14
	–7
	38
	1 400

	1 500
	–15
	–20
	–20
	–19
	–16
	–12
	35
	
	–19
	–19
	–18
	–15
	–9
	37
	1 500

	1 600
	
	–21
	–21
	–20
	–17
	–13
	34
	
	–20
	–20
	–19
	–16
	–10
	36
	1 600
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TABLE  2
	Field strength (dB relative to 1 V/m) (end)	SEA
	
	1 605-2 300 kHz
	2 300-2 850 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	30°
	40°
	50°
	60°
	
	

	1 700
	
	
	
	
	
	
	33
	
	
	
	
	
	
	36
	1 700

	1 800
	
	
	
	
	
	
	33
	
	
	
	
	
	
	35
	1 800

	1 900
	
	
	
	
	
	
	32
	
	
	
	
	
	
	34
	1 900

	2 000
	
	
	
	
	
	
	32
	
	
	
	
	
	
	34
	2 000

	2 200
	
	
	
	
	
	
	31
	
	
	
	
	
	
	33
	2 200

	2 400
	
	
	
	
	
	
	30
	
	
	
	
	
	
	32
	2 400

	2 600
	
	
	
	
	
	
	29
	
	
	
	
	
	
	31
	2 600

	2 800
	
	
	
	
	
	
	28
	
	
	
	
	
	
	30
	2 800

	3 000
	
	
	
	
	
	
	27
	
	
	
	
	
	
	29
	3 000

	3 200
	
	
	
	
	
	
	26
	
	
	
	
	
	
	27
	3 200

	3 400
	
	
	
	
	
	
	25
	
	
	
	
	
	
	26
	3 400

	3 600
	
	
	
	
	
	
	23
	
	
	
	
	
	
	24
	3 600

	3 800
	
	
	
	
	
	
	21
	
	
	
	
	
	
	22
	3 800

	4 000
	
	
	
	
	
	
	19
	
	
	
	
	
	
	20
	4 000

	4 500
	
	
	
	
	
	
	15
	
	
	
	
	
	
	16
	4 500

	5 000
	
	
	
	
	
	
	10
	
	
	
	
	
	
	11
	5 000

	The values for sky-wave field strength have not been included when they are less than the ground-wave, except when they make the interpolation easier.
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TABLE  3
	Field strength (dB relative to 1 V/m)	SEA
	
	2 850-3 500 kHz
	3 500-3 900 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	10°
	20°
	30°
	40°
	50°
	60°
	
	

	10
	86
	
	
	
	
	
	
	86
	
	
	
	
	
	
	
	
	10

	50
	72
	
	
	
	
	
	
	72
	
	
	
	
	
	
	
	47
	50

	100
	65
	
	
	
	
	
	
	65
	27
	28
	29
	30
	31
	35
	40
	47
	100

	200
	56
	
	
	
	
	
	
	55
	24
	25
	26
	27
	29
	32
	37
	47
	200

	300
	48
	
	
	
	
	
	44
	47
	19
	20
	21
	22
	25
	29
	34
	47
	300

	400
	41
	
	
	
	
	
	44
	40
	14
	15
	16
	17
	21
	26
	32
	47
	400

	500
	35
	
	
	
	
	
	44
	33
	 5
	 8
	11
	14
	19
	24
	30
	47
	500

	600
	29
	
	
	
	
	
	44
	26
	 0
	 1
	 6
	11
	16
	21
	28
	46
	600

	700
	22
	
	
	
	
	12
	44
	19
	–2
	–1
	 1
	 5
	12
	17
	26
	46
	700

	800
	16
	
	
	
	–3
	10
	44
	12
	–5
	–4
	–3
	–2
	 8
	13
	24
	45
	800

	900
	10
	
	
	
	–5
	 6
	44
	 6
	–8
	–6
	–5
	–4
	 4
	12
	21
	44
	900

	1 000
	 4
	
	
	–10
	–6
	 2
	43
	–1
	–10
	–8
	–6
	–5
	–2
	10
	18
	43
	1 000

	1 100
	–3
	–14
	–13
	–12
	–8
	 0
	43
	–7
	
	
	
	–8
	–3
	 5
	16
	42
	1 100

	1 200
	–8
	–15
	–14
	–13
	–10
	–1
	42
	
	
	
	
	–9
	–5
	 1
	14
	42
	1 200

	1 300
	–13
	–16
	–15
	–14
	–11
	–3
	41
	
	
	
	
	
	–7
	–1
	11
	41
	1 300

	1 400
	
	–18
	–17
	–16
	–13
	–4
	40
	
	
	
	
	
	–9
	–3
	 8
	40
	1 400

	1 500
	
	–19
	–19
	–18
	–14
	–6
	39
	
	
	
	
	
	
	–4
	 7
	39
	1 500






TABLE  3
	Field strength (dB relative to 1 V/m) (end)	SEA
	
	2 850-3 500 kHz
	3 500-3 900 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	10°
	20°
	30°
	40°
	50°
	60°
	
	

	1 600
	
	–20
	–20
	–19
	–15
	–7
	38
	
	
	
	
	
	
	–5
	 5
	38
	1 600

	1 700
	
	
	
	
	
	
	38
	
	
	
	
	
	
	
	
	38
	1 700

	1 800
	
	
	
	
	
	
	37
	
	
	
	
	
	
	
	
	37
	1 800

	1 900
	
	
	
	
	
	
	36
	
	
	
	
	
	
	
	
	36
	1 900

	2 000
	
	
	
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	2 000

	2 200
	
	
	
	
	
	
	34
	
	
	
	
	
	
	
	
	34
	2 200

	2 400
	
	
	
	
	
	
	33
	
	
	
	
	
	
	
	
	33
	2 400

	2 600
	
	
	
	
	
	
	32
	
	
	
	
	
	
	
	
	32
	2 600

	2 800
	
	
	
	
	
	
	31
	
	
	
	
	
	
	
	
	31
	2 800

	3 000
	
	
	
	
	
	
	30
	
	
	
	
	
	
	
	
	30
	3 000

	3 200
	
	
	
	
	
	
	28
	
	
	
	
	
	
	
	
	28
	3 200

	3 400
	
	
	
	
	
	
	27
	
	
	
	
	
	
	
	
	27
	3 400

	3 600
	
	
	
	
	
	
	25
	
	
	
	
	
	
	
	
	26
	3 600

	3 800
	
	
	
	
	
	
	23
	
	
	
	
	
	
	
	
	25
	3 800

	4 000
	
	
	
	
	
	
	21
	
	
	
	
	
	
	
	
	23
	4 000

	4 500
	
	
	
	
	
	
	16
	
	
	
	
	
	
	
	
	18
	4 500

	5 000
	
	
	
	
	
	
	11
	
	
	
	
	
	
	
	
	13
	5 000

	The values for sky-wave field strength have not been included when they are less than the ground-wave, except when they make the interpolation easier.




TABLE  4
	Field strength (dB relative to 1 V/m)	LAND
	
	1 605-2 300 kHz
	2 300-2 850 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	30°
	40°
	50°
	60°
	
	

	10
	78
	
	
	
	
	
	
	75
	
	
	
	
	
	
	10

	50
	48
	
	
	
	
	
	46
	45
	
	
	
	
	
	46
	50

	100
	34
	
	
	
	
	30
	43
	21
	
	
	25
	27
	31
	44
	100

	200
	17
	
	
	10
	15
	21
	41
	13
	12
	13
	16
	20
	25
	43
	200

	300
	 5
	 2
	 3
	 4
	 8
	16
	41
	–1
	 6
	 7
	10
	14
	22
	43
	300

	400
	–8
	–4
	–3
	–2
	 2
	10
	41
	–15
	–1
	 0
	 2
	 9
	16
	43
	400

	500
	
	–7
	–6
	–5
	–1
	 6
	41
	
	–5
	–4
	–2
	 5
	12
	43
	500

	600
	
	–9
	–9
	–8
	–4
	 2
	41
	
	–8
	–7
	–5
	 0
	 8
	43
	600

	700
	
	–11
	–11
	–10
	–6
	–1
	41
	
	–10
	–9
	–7
	–3
	 6
	43
	700

	800
	
	–12
	–12
	–11
	–9
	–3
	41
	
	–11
	–10
	–9
	–6
	 4
	43
	800

	900
	
	–13
	–13
	–12
	–10
	–4
	40
	
	–12
	–11
	–10
	–8
	 1
	42
	900

	1 000
	
	–14
	–14
	–13
	–11
	–5
	39
	
	–13
	–12
	–11
	–9
	–1
	41
	1 000

	1 100
	
	–15
	–15
	–14
	–12
	–7
	39
	
	–14
	–14
	–13
	–10
	–3
	41
	1 100

	1 200
	
	–16
	–16
	–15
	–13
	–8
	38
	
	–15
	–15
	–14
	–11
	–4
	40
	1 200

	1 300
	
	–17
	–17
	–16
	–14
	–9
	37
	
	–16
	–16
	–15
	–12
	–6
	39
	1 300

	1 400
	
	–18
	–18
	–17
	–15
	–10
	36
	
	–18
	–17
	–16
	–14
	–7
	38
	1 400

	1 500
	
	–20
	–20
	–19
	–16
	–12
	35
	
	–19
	–19
	–18
	–15
	–9
	37
	1 500

	1 600
	
	–21
	–21
	–20
	–17
	–13
	34
	
	–20
	–20
	–19
	–16
	–10
	36
	1 600




TABLE  4
	Field strength (dB relative to 1 V/m) (end)	LAND
	
	1 605-2 300 kHz
	2 300-2 850 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	30°
	40°
	50°
	60°
	
	

	1 700
	
	
	
	
	
	
	33
	
	
	
	
	
	
	36
	1 700

	1 800
	
	
	
	
	
	
	33
	
	
	
	
	
	
	35
	1 800

	1 900
	
	
	
	
	
	
	32
	
	
	
	
	
	
	34
	1 900

	2 000
	
	
	
	
	
	
	32
	
	
	
	
	
	
	34
	2 000

	2 200
	
	
	
	
	
	
	31
	
	
	
	
	
	
	33
	2 200

	2 400
	
	
	
	
	
	
	30
	
	
	
	
	
	
	32
	2 400

	2 600
	
	
	
	
	
	
	29
	
	
	
	
	
	
	31
	2 600

	2 800
	
	
	
	
	
	
	28
	
	
	
	
	
	
	30
	2 800

	3 000
	
	
	
	
	
	
	27
	
	
	
	
	
	
	29
	3 000

	3 200
	
	
	
	
	
	
	26
	
	
	
	
	
	
	27
	3 200

	3 400
	
	
	
	
	
	
	25
	
	
	
	
	
	
	26
	3 400

	3 600
	
	
	
	
	
	
	23
	
	
	
	
	
	
	24
	3 600

	3 800
	
	
	
	
	
	
	21
	
	
	
	
	
	
	22
	3 800

	4 000
	
	
	
	
	
	
	19
	
	
	
	
	
	
	20
	4 000

	4 500
	
	
	
	
	
	
	15
	
	
	
	
	
	
	16
	4 500

	5 000
	
	
	
	
	
	
	10
	
	
	
	
	
	
	11
	5 000

	The values for sky-wave field strength have not been included when they are less than the ground-wave, except when they make the interpolation easier.




TABLE  5
	Field strength (dB relative to 1 V/m)	LAND
	
	2 850-3 500 kHz
	3 500-3 900 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	10°
	20°
	30°
	40°
	50°
	60°
	
	

	10
	71
	
	
	
	
	
	
	67
	
	
	
	
	
	
	
	
	10

	50
	41
	
	
	
	
	
	45
	37
	
	
	
	
	
	
	
	47
	50

	100
	27
	26
	27
	28
	28
	32
	44
	23
	27
	28
	29
	30
	31
	35
	40
	47
	100

	200
	14
	17
	18
	22
	25
	28
	44
	 4
	24
	25
	26
	27
	29
	32
	37
	47
	200

	300
	
	 9
	10
	15
	20
	27
	44
	
	19
	20
	21
	22
	25
	29
	34
	47
	300

	400
	
	 2
	 3
	 5
	15
	21
	44
	
	14
	15
	16
	17
	21
	26
	32
	47
	400

	500
	
	–3
	–2
	 1
	11
	17
	44
	
	 5
	 8
	11
	14
	19
	24
	30
	47
	500

	600
	
	–6
	–5
	–3
	 3
	14
	44
	
	 0
	 1
	 6
	11
	16
	21
	28
	46
	600

	700
	
	–8
	–7
	–5
	 0
	12
	44
	
	–2
	–1
	 1
	 5
	12
	17
	26
	46
	700

	800
	
	–10
	–9
	–8
	–3
	10
	44
	
	–5
	–4
	–3
	–2
	 8
	13
	24
	45
	800

	900
	
	–11
	–10
	–9
	–5
	 6
	44
	
	–8
	–6
	–5
	–4
	 4
	12
	21
	44
	900

	1 000
	
	–12
	–11
	–10
	–6
	 2
	43
	
	–10
	–8
	–6
	–5
	–2
	10
	18
	43
	1 000

	1 100
	
	–14
	–13
	–12
	–8
	 0
	43
	
	
	
	
	–8
	–3
	 5
	16
	42
	1 100

	1 200
	
	–15
	–14
	–13
	–10
	–1
	42
	
	
	
	
	–9
	–5
	 1
	14
	42
	1 200

	1 300
	
	–16
	–15
	–14
	–11
	–3
	41
	
	
	
	
	
	–7
	–1
	11
	41
	1 300

	1 400
	
	–18
	–17
	–16
	–13
	–4
	40
	
	
	
	
	
	–9
	–3
	 8
	40
	1 400

	1 500
	
	–19
	–19
	–18
	–14
	–6
	39
	
	
	
	
	
	
	–4
	 7
	39
	1 500

	1 600
	
	–20
	–20
	–19
	–15
	–7
	38
	
	
	
	
	
	
	–5
	 5
	38
	1 600







TABLE  5
	Field strength (dB relative to 1 V/m) (end)	LAND
	
	2 850-3 500 kHz
	3 500-3 900 kHz
	

	
	
	Sky wave
	
	Sky wave
	

	Distance
	Ground
	Noon (low solar activity)
	
	Ground
	Noon (low solar activity)
	
	Distance

	(km)
	wave
	Latitude
	Night
	wave
	Latitude
	Night
	(km)

	
	
	0°
	30°
	40°
	50°
	60°
	
	
	0°
	10°
	20°
	30°
	40°
	50°
	60°
	
	

	1 700
	
	
	
	
	
	
	38
	
	
	
	
	
	
	–7
	
	38
	1 700

	1 800
	
	
	
	
	
	
	37
	
	
	
	
	
	
	–9
	
	37
	1 800

	1 900
	
	
	
	
	
	
	36
	
	
	
	
	
	
	
	
	36
	1 900

	2 000
	
	
	
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	2 000

	2 200
	
	
	
	
	
	
	34
	
	
	
	
	
	
	
	
	34
	2 200

	2 400
	
	
	
	
	
	
	33
	
	
	
	
	
	
	
	
	33
	2 400

	2 600
	
	
	
	
	
	
	32
	
	
	
	
	
	
	
	
	32
	2 600

	2 800
	
	
	
	
	
	
	31
	
	
	
	
	
	
	
	
	31
	2 800

	3 000
	
	
	
	
	
	
	30
	
	
	
	
	
	
	
	
	30
	3 000

	3 200
	
	
	
	
	
	
	28
	
	
	
	
	
	
	
	
	28
	3 200

	3 400
	
	
	
	
	
	
	27
	
	
	
	
	
	
	
	
	27
	3 400

	3 600
	
	
	
	
	
	
	25
	
	
	
	
	
	
	
	
	26
	3 600

	3 800
	
	
	
	
	
	
	23
	
	
	
	
	
	
	
	
	25
	3 800

	4 000
	
	
	
	
	
	
	21
	
	
	
	
	
	
	
	
	23
	4 000

	4 500
	
	
	
	
	
	
	16
	
	
	
	
	
	
	
	
	18
	4 500

	5 000
	
	
	
	
	
	
	11
	
	
	
	
	
	
	
	
	13
	5 000

	The values for sky-wave field strength have not been included when they are less than the ground-wave, except when they make the interpolation easier.
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