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1.8
to consider issues related to unwanted emissions:

1.8.1
consideration of the results of studies regarding the boundary between spurious and out‑of-band emissions, with a view to including the boundary in Appendix 3;

1.8.2
consideration of the results of studies, and proposal of any regulatory measures regarding the protection of passive services from unwanted emissions, in particular from space service transmissions, in response to recommends 5 and 6 of Recommendation 66 (Rev.WRC‑2000)
Introduction

The proposals under agenda item 1.8 are given in order of the two sub-agenda items.

Proposals for agenda item 1.8.1

Introduction

APT generally supports the Method A in the CPM Report. However, some appropriate measures need to be adopted for some systems on which the boundary proposed in the relevant ITU‑R Recommendation should not be applied.
ARTICLE  1
ADD
ASP/25/65

1.146bis

out-of-band domain (of an emission): The frequency range, immediately outside the necessary bandwidth but excluding the spurious domain, in which out-of-band emissions generally predominate.



Out-of-band emissions, defined based on their source, occur in the out-of-band domain and, to a lesser extent, in the spurious domain. Spurious emissions likewise may occur in the out‑of‑band domain as well as in the spurious domain.
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1.146ter

spurious domain (of an emission): The frequency range beyond the out-of-band domain in which spurious emissions generally predominate.

Reasons:
This new terminology will allow the application of RR Appendix 3 limits to emissions in the spurious domain, consistent with the definition of spurious emissions in RR Article 1 and identifies unwanted emissions based solely on their separation from the centre frequency of the emission.
ARTICLE  3

MOD
ASP/25/66

3.6

Transmitting stations shall conform to the maximum permitted power levels for spurious emissions or for emissions in the spurious domain specified in Appendix 3.

MOD
ASP/25/66A

3.7

Transmitting stations shall conform to the maximum permitted power levels for out-of-band emissions, or unwanted emissions in the out-of-band domain, specified for certain services and classes of emission in the present Regulations. In the absence of such specified maximum permitted power levels transmitting stations should, to the maximum extent possible, satisfy the requirements relating to the limitation of the out-of-band emissions, or unwanted emissions in the out-of-band domain, specified in the most recent ITU-R Recommendations (see Resolution 27 (Rev. WRC-97)*).

Reasons:
Consequential changes of the proposal ASP/25/65.
MOD
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APPENDIX  3  (Rev.WRC-03)

Table of maximum permitted power levels for spurious or spurious domain emissions

(See Article 3)
Reasons:
Section I of Appendix 3 refers to “spurious emission”, on the other hand, Section II refers to “unwanted emission in the spurious domain”. That means Section II does not refer solely to “spurious emission”.
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1
The following sections indicate the maximum permitted levels of certain unwanted emissions, in terms of power as indicated in the tables, of components supplied by a transmitter to the antenna transmission line. Section I, which provides spurious emission limits, is applicable until 1 January 2012 to transmitters installed on or before 

1 January 2003; Section II, which limits emissions in the spurious domain, is applicable to transmitters installed after 1 January 2003 and to all transmitters after 1 January 2012. The provisions of No. 4.5 apply to unwanted emissions not covered in Sections I and II.

2
Spurious emissions and spurious domain emissions (covered by Sections I and II) from any part of the installation, other than the antenna and its transmission line, shall not have an effect greater than would occur if this antenna system were supplied with the maximum permitted power at the frequency of that emission.

3
These levels shall not, however, apply to emergency position-indicating radiobeacon (EPIRB) stations, emergency locator transmitters, ships’ emergency transmitters, lifeboat transmitters, survival craft stations or maritime transmitters when used in emergency situations.

4
For technical or operational reasons, more stringent levels than those specified may be applied to protect specific services in certain frequency bands. The levels applied to protect these services, such as safety and passive services, shall be those agreed upon by the appropriate world radiocommunication conference. More stringent levels may also be fixed by specific agreement between the administrations concerned. Additionally, special consideration of transmitter spurious emissions or spurious domain emissions may be required for the protection of safety services, radio astronomy and space services using passive sensors. Information on the levels of interference detrimental to radio astronomy, Earth exploration satellites and meteorological passive sensing is given in the most recent version of Recommendation ITU-R SM.329.

5
Spurious emissions or spurious domain emission limits (covered by Sections I and II) for combined radiocommunication and information tech​nology equipment are those for the radiocommunication transmitters.

Reasons:
Modifications to reflect the distinction between the types of emissions to which the limits of Sections I and II apply.

NOC
Section I  –  Spurious emission limits for transmitters installed on 
or before 1 January 2003 (valid until 1 January 2012)
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Section II  –  Spurious domain emission limits for transmitters installed after 1 January 2003 
and for all transmitters after 1 January 2012

Application of these limits
7
The frequency range of the measurement of spurious domain emissions is from 9 kHz to 110 GHz or the second harmonic if higher.









8
Except as provided in § 9 and 10 of this Appendix, the spurious emission levels are specified in the following reference bandwidths:

–
1 kHz between 9 kHz and 150 kHz

–
10 kHz between 150 kHz and 30 MHz

–
100 kHz between 30 MHz and 1 GHz

–
1 MHz above 1 GHz.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth in which spurious domain emissions should be measured can be different from the reference bandwidth described above.

9
The reference bandwidth of all space service spurious domain emissions should be 4 kHz.

10
For radar systems, the reference bandwidths for defining spurious domain emission levels should be calculated for each particular system. Thus, for the four general types of radar pulse modulation utilized for radionavigation, radiolocation, acquisition, tracking and other radiodetermination functions, the reference bandwidth values are determined using the following:

–
for fixed-frequency, non-pulse-coded radar, one divided by the radar pulse length, in seconds (e.g. if the radar pulse length is 1 s, then the reference bandwidth is 1/(1 s)  1 MHz);

–
for fixed-frequency, phase coded pulsed radar, one divided by the phase chip length, in seconds (e.g. if the phase coded chip is 2 s long, then the reference bandwidth is 1/(2 s)  500 kHz);

–
for frequency modulated (FM) or chirped radar, the square root of the quantity obtained by dividing the chirp bandwidth in MHz by the pulse length, in µs (e.g. if the FM is from 1 250 MHz to 1 280 MHz, or 30 MHz, during the pulse length of 10 s, then the reference bandwidth is (30 MHz/10 s)1/2  1.73 MHz);

–
for radars operating with multiple waveforms the reference bandwidth is determined empirically from observations of the radar emission and are obtained following the guidance given in the most recent version of Recommendation ITU-R M.1177. 
In the case of radars for which the bandwidth, as determined using the method above, is greater than 1 MHz, a reference bandwidth of 1 MHz should be used.
10bis
Guidance regarding the methods of measuring spurious domain emissions is given in the most recent version of Recommendation ITU-R SM.329. The e.i.r.p. method specified in this Recommendation should be used when it is not possible to accurately measure the power supplied to the antenna transmission line, or for specific applications where the antenna is designed to provide significant attenuation in the spurious domain. Additionally, the e.i.r.p. method may need some modification for special cases. Specific guidance regarding the methods of measuring spurious domain emissions from radar systems is given in the most recent version of Recommendation ITU-R M.1177.
Reasons:
Modifications to reflect the domain terminology. Refer to Recommendation ITU‑R M.1177 for guidance on measurement of radar emissions.

Regarding measurement of unwanted emission of spurious domain, a note has been added in the draft revision of Recommendation ITU-R SM 329-9 to improve measurement accuracy (already adopted by ITU-R Study Group 1). Therefore, APT proposes the point of the note to be included in the Radio Regulations.
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11
The emission limits of this section apply to all emissions, including harmonic emissions, intermodulation products, frequency conversion products and parasitic emissions, at frequencies in the spurious domain (see Fig. 1). The upper and lower parts of the spurious domain extend outward from a boundary determined using Annex 1.
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11bis
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11ter
For the case of a single satellite operating with more than one transponder in the same service area, and when considering the limits for spurious domain emissions as indicated in § 11 of this Appendix, spurious domain emissions from one transponder may fall on a frequency at which a second, companion transponder is transmitting. In these situations, the level of spurious domain emissions from the first transponder is well exceeded by the fundamental or out-of-band domain emissions of the second transponder. Therefore, the limits of this Appendix should not apply to those emissions of a satellite that fall within either the necessary bandwidth or the out‑of‑band domain of another transponder on the same satellite, in the same service area (see Fig. 2).

FIGURE 2
Example of the applicability of spurious domain emission limits to a satellite transponder
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Transponders A, B, C and D are operating on the same satellite in the same service area. Transponder A is not required to meet spurious domain emission limits in frequency ranges ( and (, but is required to meet them in frequency ranges ( and (.     (WRC‑03)
12
Examples of applying 43  10 log (P) to calculate attenuation requirements

Where specified in relation to mean power, spurious domain emissions are to be at least x dB below the total mean power P, i.e. –  x dBc. The power P (W) is to be measured in a bandwidth wide enough to include the total mean power. The spurious domain emissions are to be measured in the reference bandwidths given in § 8 to 10. The measurement of the spurious domain emission power is independent of the value of necessary bandwidth. Because the absolute emission power limit, derived from 43  10 log (P), can become too stringent for high-power transmitters, alternative relative powers are also provided in Table II.

Example 1
A land mobile transmitter, with any value of necessary bandwidth, must meet a spurious domain emission attenuation of 43  10 log (P), or 70 dBc, whichever is less stringent. The reference bandwidths used to define the limits for spurious domain emissions are defined in § 8 to 10 of this Appendix. Applying this in the frequency range between 30 MHz and 1 GHz gives a reference bandwidth of 100 kHz.
With a measured total mean power of 10 W:

–
Attenuation relative to total mean power  43  10 log (10)  53 dBc.

–
The 53 dBc value is less stringent than the 70 dBc, so the 53 dBc value is used.

–
Therefore: Spurious domain emissions must not exceed 53 dBc in a 100 kHz bandwidth, or converting to an absolute level, they must not exceed 10 dBW – 53 dBc  _ 43 dBW in a 100 kHz reference bandwidth.

With a measured total mean power of 1 000 W:

–
Attenuation relative to total mean power = 43 + 10 log (1 000)  73 dBc.

–
The 73 dBc value is more stringent than the 70 dBc limit, so the 70 dBc value is used.

–
Therefore: Spurious domain emissions must not exceed 70 dBc in a 100 kHz bandwidth, or converting to an absolute level, they must not exceed 30 dBW – 70 dBc  _ 40 dBW in a 100 kHz reference bandwidth.

Example 2

A space service transmitter with any value of necessary bandwidth must meet a spurious domain emission attenuation of 43  10 log (P), or 60 dBc, whichever is less stringent. To measure spurious domain emissions at any frequency, Note 10 to Table II indicates using a reference bandwidth of 4 kHz.

With a measured total mean power of 20 W:

–
Attenuation relative to total mean power  43  10 log (20)  56 dBc.

–
The 56 dBc value is less stringent than the 60 dBc limit, so the 56 dBc value is used.

–
Therefore: Spurious domain emissions must not exceed 56 dBc in a 4 kHz reference bandwidth, or converting to an absolute level, they must not exceed 13 dBW – 56 dBc  _ 43 dBW in a 4 kHz reference bandwidth.
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TABLE  II     (WRC‑03)

Attenuation values used to calculate maximum permitted spurious domain emission 
power levels for use with radio equipment

TABLE  II (end)

MOD
ASP/25/75

17
Space stations in the space research service intended for operation in deep space as defined by No. 1.177 are exempt from spurious domain emission limits.     (WRC‑03)
Reasons:
Modifications to § 11, addition of a Figure and suppress § 11bis to describe the boundary between the domains and to make reference to the Annex. The current Example 1 mentions about measurements of spurious emissions. However, examples in this section should refer to the calculated attenuation requirements.
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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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DRAFT  Resolution  [ASP/1.8.1/XXX]  (WRC-03)

Study of the boundary between the OOB and spurious domains 
of primary radars using magnetrons
The World Radiocommunication Conference (Geneva, 2003), 

considering

a)
that the principal objective of RR Appendix 3 is to specify the maximum permitted level of spurious emissions that, while being achievable, provide protection against harmful interference;

b)
that the boundary between reasonable spurious emissions and out-of-band emissions has been determined in order to define the boundary of the out-of-band (OOB) and spurious domains as defined in Article 1 of the Radio Regulations;

c)
that Recommendations ITU-R SM.1541 and ITU-R SM.329, which are quoted in the Radio Regulations, deal with the determination of the necessary bandwidths for various emissions;

d)
that Recommendation ITU-R SM.1541 defines the boundary between the OOB and spurious domains for primary radars as being determined by the mask based on the –40 dB bandwidth, and the boundary is an indispensable element for spurious emission calculation;

e)
that, in Appendix 3, Recommendation ITU-R SM.1541 is cited as guidelines of spurious emissions of primary radars;

f)
that the measurement method for unwanted emissions of radars is described in Recommendation ITU-R M.1177;

g)
that there is a possibility that calculated values for the –40 dB bandwidth related to unwanted emissions of primary radars using magnetrons are underestimated, they being smaller than the measured values,
recognizing

a)
that § 3.3 of Annex 1 in Recommendation ITU-R SM.1539 mentions that the specification of the boundary between the OOB and spurious domains of primary radars is a problem of ongoing studies in ITU and that it will be completed by the Radiocommunication Assembly in 2006;

b)
that it is necessary to further continue ITU-R studies on a reasonable calculation method for the –40 dB bandwidth in primary radars using magnetrons,
requests ITU-R
1
to study a reasonable calculation method for the –40 dB bandwidth necessary for the determination of the boundary between the spurious and out-of-band domains of primary radars using magnetrons;

2
to establish a reasonable measurement method for unwanted emissions of primary radars using magnetrons,

invites administrations

to participate actively in the above studies by submitting contributions to ITU-R, 

resolves

that WRC-07 should review rules regarding the specification of the boundary between spurious and out-of-band domains of primary radars using magnetrons.

Reasons:


1
Recommendation ITU‑R SM.1541 defines that the boundary between the OOB and spurious domains of primary radars as being determined by the mask based on the –40 dB bandwidth (B-40).

2
For primary radars, calculated values are sometimes smaller than measured values.

3
In the present ITU-R Recommendations, the problem described in 2 above has not been solved.

4
For the boundary between the OOB and spurious domains of primary radars to be incorporated in RR Appendix 3, Recommendation ITU‑R SM.1541 should be treated as the guidelines.

5
In accordance with Recommendation ITU-R SM.1539 (section 3.3 of Annex 1), to specify the boundary between OOB and spurious domains for primary radars is the study question in progress, and the study should be completed by the Radiocommunication Assembly in 2006.

6
To continue ITU-R studies of the most recent version of Recommendation ITU‑R SM.1541 and reflect their results, it is necessary that the regulations related to specifying the boundary between OOB and spurious domains for primary radar that uses the magnetron shall be reinvestigated.

* * *

Proposals for agenda item 1.8.2

Introduction

APT proposes to establish the protection criteria, where mutual agreements were made, as the mandatory pfd limits in the Radio Regulations.
For other band pairs between space services (space-to-Earth) and the radio astronomy service, and for all band pairs between active services and the Earth exploration‑satellite service (passive), ITU‑R has not yet concluded that the unwanted emissions produced by the space services can meet the protection criteria contained in Recommendations ITU-R SA.1028, SA.1029 and RA.769. Furthermore, it is necessary to carry out such studies to protect passive services such as the radio astronomy service and the Earth exploration‑satellite service (passive).
ARTICLE  5
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1 350-1 525 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 452-1 492

FIXED

MOBILE except aeronautical
mobile

BROADCASTING  5.345  
5.347
BROADCASTING-
SATELLITE  5.345  5.347 ADD 5.AAA
	1 452-1 492



FIXED



MOBILE  5.343


BROADCASTING  5.345  5.347


BROADCASTING-SATELLITE  5.345  5.347 ADD 5.AAA

	5.341  5.342
	

5.341  5.344


Reasons:
The footnote No. 5.340 applies to the band 1 400‑1 427 MHz. Thus “All emissions are prohibited” in the band 1 400-1 427 MHz. ITU-R studies have resulted that, in the band 1 400-1 427 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the BSS (space-to-Earth) operating in the 1 452-1 492 MHz can meet the protection criteria for the VLBI and single dish (continuum and spectral line) observations. However, to meet the spectral line protection criteria, it is likely that mitigation techniques such as filtering would have to be implemented. Thus it is possible to establish mandatory pfd limits, contained in the proposed new footnote No. 5.AAA (ASP/25/79), to the unwanted emissions produced by space stations in the BSS (space-to-Earth) to protect specific types of the radio astronomy service in the band 1 400-1 427 MHz, without unduly constraining operations of space stations in the BSS in the band 1 452-1 492 MHz.
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5.AAA
The power flux-density produced by any geostationary space station in the broadcasting-satellite service (space-to-Earth) operating in the band 1 452‑1 492 MHz shall not exceed at a radio astronomy station (depending on the type of observations conducted):

–
(180 dB(W/m2) in 27 MHz (for single dish continuum observations) in the band 1 400-1 427 MHz;

–
–196 dB(W/m2) in any 20 kHz (for single dish spectral-line observations) in the band 1 400-1 427 MHz;
–
–166 dB(W/m2) in any 20 kHz (for VLBI observations) in the band 1 400-1 427 MHz.


These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.

Reasons:
The footnote No. 5.340 applies to the band 1 400-1 427 MHz. Thus “All emissions are prohibited” in the band 1 400-1 427 MHz. ITU-R studies have resulted that in the band 1 400-1 427 MHz allocated to the RAS on a primary basis the unwanted emissions produced by space stations in the BSS (space-to-Earth) operating in the 1 452-1 492 MHz can meet the protection 

criteria for the VLBI and single dish (continuum and spectral line) observations. Although mitigation techniques would be needed in order to meet the spectral line protection criteria, ITU‑R studies concluded that the economic impact of implementing such techniques is significant. As is widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.
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1 525-1 610 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3


	1 525-1 530

SPACE OPERATION
(space-to-Earth)

FIXED

MOBILE-SATELLITE
(space-to-Earth)  5.351A
ADD 5.BBB ADD 5.CCC
Earth exploration-satellite

Mobile except aeronautical 
mobile  5.349
	1 525-1 530

SPACE OPERATION
(space-to-Earth)

MOBILE-SATELLITE
(space-to-Earth)  5.351A
ADD 5.BBB ADD 5.CCC
Earth exploration-satellite

Fixed

Mobile  5.343
	1 525-1 530

SPACE OPERATION
(space-to-Earth)

FIXED

MOBILE-SATELLITE
(space-to-Earth)  5.351A
ADD 5.BBB ADD 5.CCC
Earth exploration-satellite

Mobile  5.349

	5.341  5.342  5.350  5.351  
5.352A  5.354
	
5.341  5.351  5.354
	
5.341  5.351  5.352A  5.354

	1 530-1 535

SPACE OPERATION
(space-to-Earth)

MOBILE-SATELLITE
(space-to-Earth)  5.351A  5.353A
ADD 5.BBB ADD 5.CCC
Earth exploration-satellite

Fixed

Mobile except aeronautical mobile
	1 530-1 535



SPACE OPERATION (space-to-Earth)



MOBILE-SATELLITE (space-to-Earth)  5.351A  5.353A
ADD 5.BBB ADD 5.CCC


Earth exploration-satellite



Fixed



Mobile 5.343

	5.341  5.342  5.351  5.354
	

5.341  5.351  5.354

	1 535-1 559
MOBILE-SATELLITE (space-to-Earth)  5.351A ADD 5.BBB 




ADD 5.CCC




5.341  5.351  5.353A  5.354  5.355  5.356  5.357  5.357A  5.359  5.362A
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	1 559-1 610
AERONAUTICAL RADIONAVIGATION





RADIONAVIGATION-SATELLITE (space-to-Earth) (space-to-space)  5.329A ADD 5.CCC ADD 5.FFF




5.341  5.362B  5.362C  5.363


Reasons:
The footnote No. 5.340 applies to the band 1 400-1 427 MHz. Thus “All emissions are prohibited” in the band 1 400‑1 427 MHz. ITU-R studies have resulted that, in the band 1 400-1 427 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the MSS (space-to-Earth) operating in the band 1 525-1 559 MHz can meet the protection criteria for the VLBI and single dish (continuum and spectral line) observations by using mitigation techniques, and the ITU-R study concluded that the mitigation techniques for MSS in this band are deemed technically feasible for GSO systems. Thus it is possible to establish 

mandatory pfd limits, contained in the proposed new footnote No. 5.BBB (ASP/25/81), to the unwanted emissions produced by space stations in the MSS (space-to-Earth) to protect the radio astronomy service in the band 1 400-1 427 MHz, without unduly constraining operations of space stations in the MSS in the band 1 525-1 559 MHz. 
ITU-R studies have resulted in that in the band 1 610.6-1 613.8 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the MSS (space-to-Earth) operating in the band 1 525-1 559 MHz, RNSS (space-to-Earth) operating in the band 1 559-1 610 MHz or MSS (space-to-Earth) operating in the band 1 613.8-1 626.5 MHz can meet the protection criteria for radio astronomical observations in the band 1 610.6-1 613.8 MHz for continuum, VLBI and spectral line observations. Thus it is possible to establish mandatory pfd limits, contained in the proposed new footnote No. 5.CCC (ASP/25/82), to the unwanted emissions produced by space stations in the MSS and RNSS (space-to-Earth) to protect the radio astronomy service in the band 1 610.6-1 613.8 MHz, without unduly constraining operations of all space stations in the MSS in the band 1 525-1 559 MHz and the RNSS in the band 1 559-1 610 MHz.
ADD
ASP/25/81

5.BBB
The power flux-density produced by any geostationary space station in the mobile-satellite service (space-to-Earth) operating in the band 1 525‑1 559 MHz shall not exceed at a radio astronomy station (depending on the type of observations conducted):

–
(180 dB(W/m2) in 27 MHz (for single dish continuum observations) in the band 1 400‑1 427 MHz;

–
–196 dB(W/m2) in any 20 kHz (for single dish spectral-line observations) in the band 1 400-1 427 MHz; or

–
–166 dB(W/m2) in any 20 kHz (for VLBI observations) in the band 1 400-1 427 MHz.


These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.
Reasons:
The footnote No. 5.340 applies to the band 1 400-1 427 MHz. Thus “All emissions are prohibited” in the band 1 400-1 427 MHz. ITU-R studies have resulted that in the band 1 400-1 427 MHz allocated to the RAS on a primary basis the unwanted emissions produced by space stations in the MSS (space-to-Earth) operating in the 1 525-1 559 MHz can meet the protection criteria for the VLBI and single dish (continuum and spectral line) observations. As is widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.

ADD
ASP/25/82

5.CCC
The power flux-density produced by any geostationary space station in the mobile-satellite service (space-to-Earth) operating in the band 1 525‑1 559 MHz, radionavigation-satellite service (space-to-Earth) operating in the band 1 559-1 610 MHz or mobile‑satellite service (space‑to‑Earth) operating in the band 1 613.8-1 626.5 MHz shall not exceed at a radio astronomy station (depending on the type of observations conducted):

–
–194 dB(W/m2) in any 20 kHz (for single dish spectral-line observations) in the band 1 610.6-1 613.8 MHz; or

–
–166 dB(W/m2) in any 20 kHz (for VLBI observations) in the band 1 610.6-1 613.8 MHz.


These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.

Reasons:
ITU-R studies have resulted in that, in the band 1 610.6-1 613.8 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the MSS (space-to-Earth) operating in the band 1 525-1 559 MHz, RNSS (space-to-Earth) operating in the band 1 559-1 610 MHz or MSS (space-to-Earth) operating in the band 1 613.8-1 626.5 MHz can meet the protection criteria for radio astronomical observations in the band 1 610.6-1 613.8 MHz for continuum, VLBI and spectral line observations. As is widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.

ADD
ASP/25/83

5.FFF
The equivalent power flux-density produced by all space stations in any non‑geostationary-satellite systems in the radionavigation-satellite service (space-to-Earth) operating in the band 1 559-1 610 MHz shall not exceed at a radio astronomy station (depending on the type of observations conducted), operating in the band 1 610.6-1 613.8 MHz for more than 2% of the time:

–
–258 dB(W/m2) in any 20 kHz (for single dish spectral-line observations); or

–
–230 dB(W/m2) in any 20 kHz (for VLBI observations).

These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.

These epfd shall be evaluated using the antenna pattern given in Annex 2 to Recommendation ITU‑R S.1586 and a maximum RAS antenna gain of 64 dBi and shall be applied for elevation angles higher than the minimum operating angle θmin of the radio telescope (for which a default value of 5° should be adopted in the absence of notified information).
Reasons:
ITU-R studies have resulted that, in the band 1 610.6-1 613.8 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the RNSS (space-to-Earth) operating in the 1 559-1 610 MHz can meet the protection criteria for the VLBI and single dish (continuum and spectral line) observations. As is widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.

MOD
ASP/25/84

1 610-1 660 MHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 613.8-1 626.5

MOBILE-SATELLITE
(Earth-to-space)  5.351A

AERONAUTICAL
RADIONAVIGATION

Mobile-satellite (space-to-Earth)
ADD 5.CCC
	1 613.8-1 626.5

MOBILE-SATELLITE
(Earth-to-space)  5.351A

AERONAUTICAL
RADIONAVIGATION

RADIODETERMINATION-
SATELLITE
(Earth-to-space)

Mobile-satellite (space-to-Earth)
ADD 5.CCC
	1 613.8-1 626.5

MOBILE-SATELLITE
(Earth-to-space)  5.351A

AERONAUTICAL RADIONAVIGATION

Mobile-satellite (space-to-Earth)
ADD 5.CCC
Radiodetermination-satellite
(Earth-to-space)

	5.341  5.355  5.359  5.363  5.364  5.365  5.366  5.367  5.368  5.369  5.371  5.372
	
5.341  5.364  5.365  5.366  5.367  5.368  5.370  5.372
	
5.341  5.355  5.359  5.364  5.365  5.366  5.367  5.368  5.369  5.372


Reasons:
ITU-R studies have resulted in that, in the band 1 610.6-1 613.8 MHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the MSS (space-to-Earth) operating in the band 1 525-1 559 MHz, RNSS (space-to-Earth) operating in the band 1 559-1 610 MHz or MSS (space-to-Earth) operating in the band 1 613.8-1 626.5 MHz can meet the protection criteria for radio astronomical observations in the band 1 610.6-1 613.8 MHz for continuum, VLBI and spectral line observations.

MOD
ASP/25/85

10-11.7 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	10.7-11.7

FIXED

FIXED-SATELLITE
(space-to-Earth) 5.441  
5.484A ADD 5.DDD
(Earth-to-space)  5.484
MOBILE except aeronautical
mobile
	10.7-11.7

FIXED

FIXED-SATELLITE 
(space-to-Earth)  5.441
5.484A ADD 5.DDD
MOBILE except aeronautical
mobile
	10.7-11.7

FIXED

FIXED-SATELLITE 
(space-to-Earth)  5.441  
5.484A ADD 5.DDD
MOBILE except aeronautical
mobile


Reasons:
ITU-R studies have resulted that, in the band 10.6-10.7 GHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the FSS (space-to-Earth) operating in the 10.7-10.95 GHz can meet the protection criteria for the VLBI observations only. Thus it is possible to establish mandatory pfd limits, contained in the proposed new footnote No. 5.DDD (ASP/25/86), to the unwanted emissions produced by space stations in the FSS (space‑to-Earth) to protect specific types of the radio astronomy service in the band 10.6-10.7 GHz, without unduly constraining operations of space stations in the FSS in the band 10.7-10.95 GHz.

ADD
ASP/25/86

5.DDD
The power flux-density produced by any geostationary space station in the fixed-satellite service (space-to-Earth) operating in the band 10.7‑10.95 GHz shall not exceed at a radio astronomy station notified to BR as those operating only in the VLBI mode:

–
–145 dB(W/m2) in any 50 kHz in the band 10.6-10.7 GHz.


These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.
Reasons:
ITU-R studies have resulted that, in the band 10.6-10.7 GHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the FSS (space-to-Earth) operating in the 10.7-10.95 GHz can meet the protection criteria for the VLBI observations only. As is widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.

MOD
ASP/25/87

18.6-22.21 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	21.4-22

FIXED

MOBILE

BROADCASTING-
SATELLITE  5.530 ADD 5.EEE
	21.4-22

FIXED

MOBILE
	21.4-22

FIXED

MOBILE

BROADCASTING-
SATELLITE  5.530 ADD 5.EEE
5.531


Reasons:
ITU-R studies have resulted that, in the band 22.21-22.5 GHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the BSS (space-to-Earth) operating in the band 21.4-22 GHz can meet the protection criteria for the VLBI observations only. Thus it is possible to establish mandatory pfd limits, contained in the proposed new footnote No. 5.EEE (ASP/25/88), to the unwanted emissions produced by space stations in the BSS (space‑to-Earth) to protect the radio astronomy service in the band 22.21-22.5 GHz, without unduly constraining operations of space stations in the BSS in the band 22.4-22 GHz.

ADD
ASP/25/88

5.EEE
The power flux-density produced by any geostationary space station in the broadcasting-satellite service (space-to-Earth) operating in the band 21.4‑22 GHz shall not exceed at a radio astronomy station notified to BR as those operating only in the VLBI mode:

–
–128 dB(W/m2) in any 250 kHz in the band 22.21-22.5 GHz.


These values shall apply to the space station for which advance publication information (API) has been received after the end of WRC-03, with regard to any radio astronomy station that has been notified to ITU prior to the receipt of the API of the space station. Other radio astronomy stations, notified afterwards, may seek an agreement of administrations authorizing the space station.
Reasons:
ITU-R studies have resulted that, in the band 22.21-22.5 GHz allocated to the RAS on a primary basis, the unwanted emissions produced by space stations in the BSS (space-to-Earth) operating in the 21.4-22 GHz can meet the protection criteria for the VLBI observations only. As is 

widely accepted in ITU-R, radio astronomy stations notified to BR earlier than the API of the space station need to be protected, and RAS stations notified later than the API of the space station need to seek an agreement if they hope to be protected.

APPENDIX  4  (WRC-2000)

Consolidated list and tables of characteristics for use in the 
application of the procedures of Chapter III

ANNEX  2A

Characteristics of satellite networks’ earth stations 
or radio astronomy stations2     (WRC‑2000)
MOD
ASP/25/89

A.17
Compliance with aggregate and equivalent power flux-density limits

ADD
ASP/25/89A

e)
For non-geostationary-satellite systems operating in the radionavigation-satellite service in the band 1 559-1 610 MHz, the calculated equivalent power flux-density produced at the site of a radio astronomy station in any 20 kHz bandwidth for more than 2% of time in the band 1 610.3-1 613.8 MHz, as defined in No. 5.FFF.
Reasons:
Consequential changes – see proposals ASP/25/80 and ASP/25/83.

ADD
ASP/25/90

A.18
Commitment regarding compliance with power flux-density limits

A commitment that the space stations operating in space services meet the power flux-density produced at the site of a radio astronomy station given in Nos. 5.AAA, 5.BBB, 5.CCC, 5.DDD or 5.EEE or 5.FFF where the space stations are subject to those power limitations.

ADD
ASP/25/90A

C.13bis
Type of observations

The type of observations to be taken on the frequency band shown in § C.3 b). The different types of observations are single dish or VLBI.

Reasons:
Consequential change – see proposals ASP/25/78 through ASP/25/86.

ADD
ASP/25/91
DRAFT  RESOLUTION  [ASP/1.8.2/EMISS]  (WRC-03)

The regulatory provisions for the maximum permitted levels 
of unwanted emissions

The World Radiocommunication Conference (Geneva, 2003),

considering
a)
that Appendix 3 of the Radio Regulations specifies the maximum permitted levels of spurious and spurious domain emissions, in terms of the mean power level of any spurious and spurious domain components supplied by a transmitter to the antenna transmission line;

b)
that the principal objective of Appendix 3 is to specify the maximum permitted levels of spurious and spurious domain emissions that, while being achievable, provide protection against harmful interference;

c)
that excessive levels of unwanted emissions may give rise to harmful interference;

d)
that Appendix 3 is applied generally to the mean power of a transmitter and its spurious emissions, it also takes into account a variety of emissions where interpretation of the term “mean power”, and thus its measurement, would be difficult, particularly in the cases of digital modulation broadband systems, pulsed modulation and narrow-band high power transmitters;

e)
that unwanted emissions from transmitters operating in space stations may cause harmful interference, particularly emissions from wideband amplifiers which cannot be adjusted after launch;

f)
that unwanted emissions may cause harmful interference to the radio astronomy service and space services using passive sensors;

g)
that, for technical or operational reasons, more stringent spurious limits than the general limits in Appendix 3 may be required to protect specific services, such as the safety services, the radio astronomy service and the space services using passive sensors in specific bands and situations;

h)
that, for the purpose of avoiding harmful interference, it is impossible for the radio astronomy service and the space services using passive sensors to shift frequencies to observe/measure since the frequencies are determined by physical laws of the nature;

i)
that broadband digital modulation may cause unwanted emissions at frequencies far from the carrier frequency;
j)
that Recommendation ITU-R SM.[BbB] provides compatibility analyses between a passive service and an active service in adjacent and nearby bands; and
k)
that out-of-band emission can be controlled to a certain extent in the design process of satellites through careful design methods, but that some narrow-band spurious emissions can be generated through some uncontrollable physical mechanisms,
noting

a)
that ITU-R decided to recommend not including general out-of-band limits in the Radio Regulations at WRC-2000;

b)
that ITU-R has developed Recommendations ITU‑R S.1586 and ITU-R M.1583, both providing a methodology based on the epfd concept for calculations of interference into radio astronomy stations from non-GSO systems of mobile satellite or radionavigation-satellite services in the first case, and, from the fixed-satellite services in the other case, and containing a model of a radiotelescope antenna pattern;
c)
that ITU-R has developed Recommendation ITU-R RA.1513 providing acceptable levels of data loss to radio astronomy observations, stating in particular that the percentage of data loss caused by any system should be lower than 2%;
d)
that the Bureau is not involved in the consultation procedure defined in this Resolution; and
e)
that consultation between administrations may lead to solutions offering the potential for rapid implementation,

recognizing
that it is necessary to ensure an equitable burden sharing for achieving compatibility between the active and passive services,

resolves
that, with regard to the protection of the passive services from unwanted emission of active services, a future competent conference should establish the appropriate regulatory provisions such as the emission limits or operational constraints, and the date of the entry into force of these provisions, taking into account the result of ITU-R studies,
invites ITU-R

1
to continue to study those frequency bands and instances where, for technical or operational reasons, more stringent spurious emission limits than the general limits in Appendix 3 may be required to protect passive services such as the radio astronomy service, and the impact on all concerned services of implementing or not implementing such limits; and

2
to continue to study for those frequency bands and instances where ITU-R could not conclude satisfactory results for active and passive services, and where, for technical or operational reasons, out-of-band limits may be required to protect safety services and passive services such as the radio astronomy service, and the impact on all concerned services of implementing or not implementing such limits,

urges administrations

1
that, whenever practicable, space stations be operated under the condition of the unwanted emission levels as given in the Radio Regulations; and

2
to actively participate in the studies of ITU-R.

Reasons:
APT considers that the band-by-band studies by ITU-R, which conclude that passive services and active services are compatible with practical measures, provide adequate protection to the passive services without unduly inhibiting the development of new applications. In this regard, it is necessary for a future competent conference to establish the appropriate regulatory provisions such as the emission limits or operational constraints, and the date of the entry into force of these provisions, taking into account the result of the band-by-studies of ITU-R.

SUP
ASP/25/92

RECOMMENDATION  66  (Rev.WRC-2000)

Studies of the maximum permitted levels of unwanted emissions

Reasons:
APT considers that Recommendation 66 should be suppressed because of the following reasons:
•
“recommends 1 and 2” in Recommendation 66 could be performed under normal activities of ITU-R;
•
“recommends 3, 5, 6 and 8” in Recommendation 66 are contained in the new Resolution XXX (WRC-03).

•
“recommends 4” has been finished in the study cycle toward WRC‑03;
•
“recommends 7” has not been a serious issue, and the out-of-band issue has already been included in Recommendation ITU-R SM.1541.

__________







� 	Spurious domain emissions are unwanted emissions at frequencies within the spurious domain.
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