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ANNEX  1

Determination of the boundary between the out-of-band (OOB)
and spurious domains

1
Except as provided in § 2 and 3 of this Annex, the boundary between the OOB and spurious domains occurs at frequencies that are separated from the centre frequency of the emission by the values shown in Table 1. For most systems, the centre frequency of the emission is the centre of the necessary bandwidth. For multichannel or multicarrier transmitters/transponders, where several carriers may be transmitted simultaneously from a final output amplifier or an active antenna, the centre frequency of the emission is taken to be the centre of the 3 dB bandwidth of the transmitter or transponder, and the transmitter or transponder bandwidth is used in place of the necessary bandwidth for determining the boundary. For multicarrier satellite systems, guidance on the boundary between the out-of-band and spurious domains is provided in the most recent version of Recommendation ITU‑R SM.1541.

Some systems specify unwanted emissions relative to channel bandwidth, or channel spacing. These may be used as a substitute for the necessary bandwidth in Table 1, provided they are found in ITU–R Recommendations.

TABLE 1
Values for frequency separation between the centre frequency 
and the boundary of the spurious domain

	Frequency
range
	Narrow-band case
	Normal
separation
	Wideband case

	
	for BN <
	Separation
	
	for BN >
	Separation

	9 kHz < fc < 150 kHz
	250 Hz
	625 Hz
	2.5 BN
	10 kHz
	1.5 BN + 10 kHz

	150 kHz < fc < 30 MHz
	4 kHz
	10 kHz
	2.5 BN
	100 kHz
	1.5 BN + 100 kHz

	30 MHz < fc < 1 GHz
	25 kHz
	62.5 kHz
	2.5 BN
	10 MHz
	1.5 BN + 10 MHz

	1 GHz < fc < 3 GHz
	100 kHz
	250 kHz
	2.5 BN
	50 MHz
	1.5 BN + 50 MHz

	3 GHz < fc < 10 GHz
	100 kHz
	250 kHz
	2.5 BN
	100 MHz
	1.5 BN + 100 MHz

	10 GHz < fc < 15 GHz
	300 kHz
	750 kHz
	2.5 BN
	250 MHz
	1.5 BN + 250 MHz

	15 GHz < fc < 26 GHz
	500 kHz
	1.25 MHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz

	fc > 26 GHz
	1 MHz
	2.5 MHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz

	NOTE – In Table 1, fc is the centre frequency of the emission and BN is the necessary bandwidth. If the assigned frequency band of the emissions extends across two frequency ranges, then the values corresponding to the higher frequency range shall be used for determining the boundary. 


Example 1: The necessary bandwidth of an emission at 26 MHz is 1.8 kHz. Since 2.5BN is only 4.5 kHz, the minimum separation applies. The spurious domain begins 10 kHz each side of the centre of the necessary bandwidth.

Example 2: The necessary bandwidth of an emission at 8 GHz is 200 MHz. Since the wideband case applies for BN > 100 MHz at that frequency, the spurious domain begins 400 MHz each side of the centre of the necessary bandwidth. Using the general separation formula, the OOB domain would have extended to 2.5  200 MHz  500 MHz either side of the centre frequency.

2
Tables 2 and 3 show exceptions to Table 1 for narrow-band and wideband cases, respectively, applicable to particular systems or services and frequency bands.
TABLE 2
Variations for narrow-band systems or services and frequency bands

	System or service
	Frequency range
	Narrow-band case

	
	
	for BN <
(kHz)
	Separation
(kHz)

	Fixed service
	14 kHz-1.5 MHz
	20
	50(1)

	
	1.5-30 MHz
	PT  > 50 W
	80
	200(2)

	
	
	PT ( 50 W
	30
	75(2)

	(1)
The separation value is based on an assumption that the maximum value of the necessary bandwidth is about 3 kHz for the frequency range 14 kHz-1.5 MHz. The value of 50 kHz separation is extremely large as compared with the necessary bandwidth. It is because unwanted emissions of high power transmitters under modulated conditions have to be below the spurious limit (70 dBc) at the boundary between the OOB and spurious domains.

(2)
PT is the transmitter power. The separation values are based on an assumption that the maximum value of the necessary bandwidth is about 12 kHz for the frequency range 1.5-30 MHz. The value of 200 kHz separation for PT > 50 W is extremely large as compared with the necessary bandwidth. It is because unwanted emissions of high power transmitters under modulated conditions have to be below the spurious limit, 70 dBc, at the boundary between the out-of-band and spurious domains. Also, if future systems in the fixed service operating in this frequency range require a necessary bandwidth larger than 12 kHz, it may become necessary to review the 200 kHz separation. These separation values were derived from the Category A spurious domain emission limits in Recommendation ITU-R SM.329.


TABLE 3

Variations for wideband systems or services and frequency bands

	System or service
	Frequency range
	Wideband case

	
	
	for BN  >
	Separation

	Fixed service
	14-150 kHz
	20 kHz
	1.5 BN + 20 kHz

	Fixed-satellite service (FSS)
	3.4-4.2 GHz
	250 MHz
	1.5 BN + 250 MHz

	FSS
	5.725-6.725 GHz
	500 MHz
	1.5 BN + 500 MHz

	FSS
	7.25-7.75 GHz and 7.9-8.4 GHz
	250 MHz
	1.5 BN + 250 MHz

	FSS
	10.7-12.75 GHz
	500 MHz
	1.5 BN + 500 MHz

	Broadcasting-satellite service (BSS)
	11.7-12.75 GHz
	500 MHz
	1.5 BN + 500 MHz

	FSS
	12.75-13.25 GHz
	500 MHz
	1.5 BN + 500 MHz

	FSS
	13.75-14.8 GHz
	500 MHz
	1.5 BN + 500 MHz


3
For primary radar stations, the boundary between the OOB and spurious domains is the frequency at which the out-of-band limits specified in applicable ITU‑R Recommendations are equal to the spurious limit defined in Table II of RR Appendix 3. Guidance on the boundary between OOB and spurious domains for primary radar systems is provided in the most recent version of Recommendation ITU‑R SM.1541.

Reasons:
Include Annex 1 of Recommendation ITU-R SM.1539-1 as an Annex of RR Appendix 3. Include a reference to Annex 8 of Recommendation ITU‑R SM.1541, describing boundary variations for primary radars. Move related text from § 11 and 11bis of RR Appendix 3 into the Annex.
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