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SECTION  B7
Rules concerning the protection ratio values and minimum values of field strength to be used in the case of digital modulation transmission
 systems when applying the provisions of Article 4 of
 the GE75 Regional Agreement
1	Introduction
This section provides the protection ratios and the minimum values of field strength for the various interference cases where digital modulation transmission systems are used.  The values of the protection ratios are given in Recommendation ITU-R BS.1615-1.  Only the cases involving the DRM transmission system with robustness modes A or B and spectrum occupancy type 2 are considered.
2	RF protection ratios
Protection ratios are provided only for the cases of co-channel and the first adjacent channel interference that are considered by the Agreement.
Table 2.1 provides the relative protection ratios for the cases of analogue transmission systems interfered with by systems using digital transmission systems.  It should be noted that these values are for analogue systems using a high degree of modulation compression and audio bandwidth of 4.5 kHz (Case D in § 4.4.2.1 of the Agreement).  These values should be adjusted to provide protection ratio values for the cases in 4.4.1 and 4.4.2.1 of the Agreement for the co-channel and adjacent channel cases according to the different degrees of modulation compression and audio bandwidth (Cases A to D in § 4.4.2.1 of the Agreement).



TABLE  2.1
Relative RF protection ratios (dB) for analogue modulation system
 interfered with by digital modulation system
	Wanted signal
	Unwanted signal
	Frequency separation, funwanted – fwanted 
(kHz)
	Parameters

	
	
	
	BDRM (kHz)
	AAF1, 2
(dB)

	
	
	–9
	0
	9
	
	

	AM
	DRM_A2
	–29.8
	6.6
	–29.8
	9
	–

	AM
	DRM_B2
	–29.7
	6.5
	–29.7
	9
	–



1	The RF protection ratio for analogue interfered with by digital can be calculated by adding a suitable value for the AF protection ratio according to a given case to the values in Table 2.1.
2	The values presented in this table refer to the specific case of high degree of modulation compression and audio bandwidth of 4.5 kHz (Case D).  The modulation depth, associated with high degree of modulation compression, has been assumed for the analogue signal.  In order to offer adequate protection to analogue signals with normal degree of compression, each value in Table 2.1 should be increased to accommodate the difference between normal and high degree of modulation compression.

Tables 2.2 and 2.3 provide the relative RF protection ratios for cases of digital modulation transmission systems interfered with by analogue modulation transmission systems or by digital modulation transmission systems. These tables have been prepared for the DRM transmission system using robustness modes A and B and spectrum occupancy type 2, 64-QAM and protection level number 1.
In order to obtain the applicable RF protection ratio for a specific case, the relevant S/I value from Tables 2.2 and 2.3 should be added to the relative protection ratio along with the relevant S/I correction value from Table 2.4 in order to make provision for systems using a different modulation and protection level.

TABLE  2.2
Relative RF protection ratios (dB) for digital modulation system (64-QAM,
 protection level No. 1) interfered with by analogue modulation system
	Wanted signal
	Unwanted signal
	Frequency separation, funwanted – fwanted 
(kHz)
	Parameters

	
	
	
	BDRM
(kHz)
	S/I
(dB)

	
	
	–9
	0
	9
	
	

	DRM_A2
	AM
	–34
	0
	–34
	9
	6.7

	DRM_B2
	AM
	–33.7
	0
	–33.7
	9
	7.3




TABLE  2.3
Relative RF protection ratios (dB) for digital modulation systems (64-QAM,
 protection level No. 1) interfered with by digital modulation (identical
 robustness modes and spectrum occupancy types)
	Wanted Signal
	Unwanted signal
	Frequency separation, funwanted – fwanted 
(kHz)
	Parameters

	
	
	
	BDRM
(kHz)
	S/I
(dB)

	
	
	–9
	0
	9
	
	

	DRM_A2
	DRM_A2
	–38.3
	0
	–38.3
	9
	15.3

	DRM_B2
	DRM_B2
	–38.1
	0
	–38.1
	9
	15.9



TABLE  2.4
S/I correction values to be used in Tables 2.2 and 2.3 for
other combinations of modulation scheme
 and protection level No.
	Wanted signal
	S/Icorr -  Correction values (dB) for DRM
robustness mode with spectrum occupancy type 2 

	
	Robustness mode

	Modulation Scheme 
	Protection level No.
	Average code rate
	A
	B

	16-QAM
	0
		0.5
		– 6.7
		– 6.6

	
	1
		0.62
		– 4.6
		– 4.6

	64-QAM
	0
		0.5
		–1.2
		–1.2

	
	1
		0.6
		0.0
		0.0

	
	2
		0.71
		1.8
		1.8

	
	3
		0.78
		3.4
		3.4



2.1	Examples of calculating an RF protection ratio
In order to obtain the relevant RF protection ratio to be used in a specific case, it is necessary to identify the parameters of the wanted digital system (that which is being interfered with), then:
–	Select from Table 2.2 or 2.3 the relative RF protection ratio according to the frequency separation and the robustness mode of the wanted digital system;
–	add the S/I value from Table 2.2 or 2.3 which is that which would be applicable for a wanted digital system with modulation scheme 64-QAM and protection level no.1; and
–	add the S/Icorr value from Table 2.4 according to the actual parameters of the wanted digital system based upon modulation scheme, protection level no. and robustness mode.

Example 1: A digital system with robustness mode A, spectrum occupancy type 2, modulation scheme 16-QAM and protection level no.1 interfered with by a digital system with robustness mode A and spectrum occupancy type 2 on an upper adjacent channel:

RF protection ratio 	= relative RF protection ratio  (from Table 2.3) 
				+ S/I (from Table 2.3) + S/Icorr  (from Table 2.4)
			= –38.3 + 15.3 – 4.6 = –27.6 dB

Example 2:  A digital system with robustness mode B, spectrum occupancy type 2, modulation scheme 64-QAM and protection level no. 3 interfered with by a digital system with robustness mode A and spectrum occupancy type 2 on an upper adjacent channel:

RF protection ratio 	= relative RF protection ratio  (from Table 2.3) 
				+ S/I (from Table 2.3) + S/Icorr  (from Table 2.4)
			= –38.1 + 15.9 + 3.4 = –18.8 dB
 
3.	Minimum values of field strength
Table 3.1 provides the minimum values of field strength in the presence of natural noise alone to achieve a BER of 1 x 10-4 for DRM transmission with robustness modes A or B and spectrum occupancy type 2 and different modulation schemes and protection levels for the cases of ground wave (MF and LF bands) and ground wave in the presence of sky-wave (MF band).
These values have been normalised for Zone A and 1 MHz. Values for zones B and C may be obtained by adding 10 dB and 3 dB respectively, then applying the appropriate frequency correction factor from Figure 24 of Annex 2 of the Agreement.




TABLE  3.1
Minimum values of field strength (dB(µV/m)) in the presence of natural noise (1 MHz) in zone A to achieve a BER of 1 x 10-4 for DRM with robustness modes A or B and spectrum occupancy type 2
 and different modulation schemes and protection levels for the cases of ground-wave
 propagation and ground-wave in the presence of sky-wave propagation
	Modulation
scheme
	Protection
level No.
	Average code rate
	Minimum value of field strength
 (dB (µV/m))

	
	
	
	Ground-wave (MF)
	Ground-wave and sky-wave  (MF)
	Ground-wave (LF)

	
	
	
	A2
 (9 kHz)
	B2
 (9 kHz)
	A2
 (9 kHz)
	B2
 (9 kHz)
	A2
 (9 kHz)

	16-QAM
	0
		0.5
	33.1
	33.8
	33.9
	34.7
	39.1

	
	1
		0.62
	35.2
	35.8
	37.0
	37.6
	41.2

	64-QAM
	0
		0.5
	38.6
	39.2
	39.4
	40.1
	44.6

	
	1
		0.6
	39.8
	40.4
	40.8
	41.4
	45.8

	
	2
		0.71
	41.6
	42.2
	43.7
	44.2
	47.6

	
	3
		0.78
	43.2
	43.8
	46.5
	46.8
	49.2
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