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Under considerationVersion proposed by and supported by ATU, CEPT, and CHL
Draft New Resolution [RAS-NGSO-RQZ] (WRC‑23)
Studies of technical and regulatory provisions necessary to protect radio astronomy operating in specific Radio Quiet Zones and, in RAS primary allocated frequency bands globally,  elsewhere from aggregate radio-frequency interference caused by large non-GSO systems
[Studies on measures to protect Radio Astronomy stations from aggregate interference from unwanted emission of non-Geostationary satellite systems, including in specific Radio Quiet Zones.]
The World Radiocommunication Conference (Dubai, 2023),

considering

a)	that radio astronomy is a pivotal scientific discipline that has playsed a crucial role in unravelling the mysteries of the cosmos;
b)	that there is an increasing number of non-geostationary-satellite orbit (non-GSO) satellite launches has increased in recent years and even more launches are planned forduring the next decade;
c)	[that, previously, satellite systems rarely exceeded 200 units, which could be seen as a difference between normal and large satellite systems;]
d)	that emission limits alone do not necessarily suffice to protect the RAS as the aggregate power produced at a RAS station from a satellite system depends on the number of satellites in a satellite system and other operational parameters such as transmitter antenna pattern and pointing, or orbit heights and inclinations;
de) 	[that the connecting links (or gateways) in general have permanently bidirectional emissions and that in the case of NGSO systems they can be at any elevation (over 5°) and azimuth, so the receivers of the radio telescopes that, in practice occupy not only the band identified for radio astronomy in the Radio Regulations, are exposed to continuous emissions;]
e)	that for the purpose of this Resolution, a Radio Quiet Zone (RQZ) is any recognized geographic area within which the usual spectrum management procedures are modified for the specific purpose of reducing or avoiding interference with radio telescopes, thereby maintaining the required standards for quality and availability of observational data, as defined in Report ITU-R RA.2259;
f)	that aggregate emissions from single and multiple non-GSOlarge satellite systems may cause  harmful interference to the RAS, even in remote sitesRQZs, which may be challenging to resolve with only national regulation;
g)	[that non-GSO satellite systems are being considered for future use as part of terrestrial networks under the Mobile Satellite Service (MSS);] 
h) 	[given the importance of non-GSO for FSS implementations to the delivery of numerous types of services and applications, including the delivery of high-speed broadband services to rural and remote areas, it is imperative to ensure that these operations are not unduly constrained to protectcoexist with radio astronomy in a way that does not impacts the ability to provide service elsewhere;]
i)	that for the purpose of this Resolution, a Radio Quiet Zone (RQZ) is any recognized geographic area within which the usual spectrum management procedures are modified for the specific purpose of reducing or avoiding interference with radio telescopes, thereby maintaining the required standards for quality and availability of observational data, as defined in Report ITU-R RA.2259;
ij)	that a number of administrations have implemented regulations to establish Radio Quiet Zones (RQZs) which may not be applicable to satellite operations;
jk)	that the 2023 Radiocommunication Assembly instructed Study Group 7 to facilitate information sharing to enable better coordination between satellite operators and RAS sites, including, for example, the creation of a database of RQZs;
kl)	[that, even without being part of one satellite system, large amounts of satellites operating in the same frequency range in the same or a nearby geographical area simultaneously can create harmful interference for radio astronomy stations;]
lm)	[that the scientific integrity and potential of radio astronomy should not be compromised by advancements in other services;]	
mn])	that the potential impact of large satellite constellations on astronomy has been recognized and is currently being discussed in the United Nations Committee on the Peaceful Uses of Outer Space (UN COPUOS) under the name “Dark and Quiet Skies”;
no)	that the impact of non-GSO satellite systems on radio astronomy has been recognized by the International Astronomical Union by creating the Centre for the Protection of the Dark and Quiet Sky from Satellite Constellation Interference (IAU CPS);
op) 	that a small number of remote RAS stations are of utmost importance as they are designed to make observations of significance, resulting in new knowledge of astronomical phenomena, which may require observations of objects not previously studies, or observing objects with increased precision;
pq)	that, that currentlyfor the purpose of this resolution, the facilities which fall into the category defined in considering op) are the:
· Square Kilometre Array Observatory in South Africa 
· Atacama Large Millimeter/submillimeter Array (ALMA) in Chile
qr)	that RAS stations in considering pq) must be able to operatee  in much larger frequency ranges than what is currently allocated to the RAS in order to meet the science goals;
rs)	that RAS stations in considering pp) are usually afforded with a national RQZ, while only a small fraction of other RAS stations is surrounded by RQZs;,
s) 	that current approaches and procedures may not be sufficient to ensure protection of the RAS from emissions produced by the increasing number of non-GSO satellite systems,

noting

a)	that Recommendation ITU-‑R RA.769 provides thresholds for the non-GSO satellite interference received through the far side lobes of the radio astronomy telescopes;
b)	that Recommendations ITU‑R RA.1031 addresses the protection of radio astronomy in shared bands;
c)	that Recommendation ITU‑R RA.1513 provides the acceptable levels of data loss to radio astronomy observations and percentage-of-time criteria resulting from degradation by interference for frequency bands allocated to the RAS on a primary basis;
d)	that Recommendation ITU R M.1583 provides the calculations of interference between non-GSO MSS or RNSS and radio astronomy telescope sites;
e)	that Recommendation ITU R S.1586 provides the method for the calculation of unwanted emission levels produced by a non-GSO FSS at radio astronomy sites;

fd) 	that Report ITU-R RA.2259 contains characteristics of national RQZs and measures to establish them,;
e) 	that the current approaches and procedures may not be sufficient to ensure protection of the RAS from emissions produced by the increasing number of large non-GSO satellite constellations;
f)	that there is no classification of a large satellite system in the Radio Regulations;
g)	that several frequency bands allocated for satellite downlinks are not adjacent to nor nearby the frequency bands allocated to RAS;
h)	that there are no examinations currently performed by the Bureau with regard to RAS protection from satellite systems under Articles 9 or 11,

recognizing

a)	that in order to facilitate studies, categorization of non-GSO networks, e.g. regarding size of the whole satellite systems, their sky distribution and other significant parameters, is necessary in order to allow studies regarding their impact on RAS;
ab)	that No. 29.12 highlights the susceptibility of radio astronomy to harmful interference from space-borne transmitters;
b) 	[that in order to facilitate studies, categorization of non-GSO networks, e.g. regarding size of the whole satellite systems, their sky distribution and other significant parameters, is necessary in order to allow studies regarding their impact on RAS;]
c)	that the spectrumal requirements for radio astronomy stations in considering pr) are fulfilled by its primary and secondary allocations as well as national arrangementswell as with national arrangements under the provisions of No 4.4 and the implementation of RQZs;
d)	that there are no examinations currently performed by the Bureau with regard to RAS protection from satellite systems under Articles 9 or 11;
d)	that coordination procedures may need to be established for protection of RAS from harmful interference caused by large non-GSO satellite systems during the satellite filings;
e)	that addressing the compatibility issues between RAS and large non-GSO systems may require technical mitigation measures before satellites are launched and operational;
f)	that for non-GSO (large) satellite systems the equivalent power flux density (epfd) method, which is developed in Recommendations ITU‑R M.1583 and S.1586, provides sufficiently accurate estimate of the total power that is introduced into RAS receivers and can be used to incorporate the effects of other technical parameters;
g)	that the levels of regulatory protectionnational regulations for radio astronomy in the RQZ may beis different for each administration, leading to inconsistent varying protection measures;
h)	that practical measures can be taken by RAS stations to mitigate potential interference into their telescope receivers in accordance with Article 29.6 and 29.7,

resolves to invite the ITU Radiocommunication Sector to complete in time for 2027 world radiocommunication conference

1	
1	studies on how the aggregated interference from unwanted emissions of single and multiple non-GSO satellite systems operating in frequency bands adjacent and nearby to primary RAS allocations, affects the operation of RAS stations in bands primarily allocated to RAS, considering the increased sizes and numbers of such systems and other parameters;studies on how the interference from unwanted emissions of a single NGSO satellite system operating in the frequency bands in Table 1 affects the operation of RAS stations in adjacent and nearby bands allocated to RAS on a primary basis in Table 1;

2	studies on how the aggregate interference from unwanted emissions of multiple NGSO satellite systems operating in the frequency bands in Table 1 affect the operation of RAS stations in adjacent and nearby bands allocated to RAS on a primary basis in Table 1;

3	studies on how the aggregate interference from single and multiple non-GSO satellite systems affects the operation of RAS stations in the Radio Quiet Zones specified in considering p);

2	studies on how the aggregated interference from single and multiple non-GSO satellite systems affects the operation of RAS stations in the Radio Quiet Zones specified in considering q);
43	studies on new coexistence measures between RAS stations and non-GSO satellite systems and RAS stations in the Radio Quiet Zones specified in considering p);

4	studies on possible technical and operational measures to address coexistence between non-GSO systems and radio astronomy stations in frequency ranges protected by national RQZs specified in considering q);
5 	[to determine, based on these studies in resolves 1, 2, 3, and 43, a method with threshold parameters, such as the number of satellites, [starting with 200 satellites per satellite system/ starting with 200 deployed satellites per satellite system], in order to identify non-GSO systems requiring improved coordination with the radio astronomy servicesregulatory measures to protect radio astronomy;]
6 	if needed, the development of regulatory provisions to limit the aggregate interference into RAS stations from unwanted emissions of single and multiple non-GSO systems identified by the method developed in accordance with 5, operating in adjacent and nearby frequency;

7	to develop a common regulatory framework that will provide for the international recognition and protection of the Radio Quiet Zones that are implemented for radio astronomy stations in considering q);
68 	[to study methods to calculate necessary separation distances between gateways of NGSO systems operating in bands adjacent or nearby to RAS allocations and RAS stations protected by national RQZs specified in considering p)to evaluate a silence protection distance (quiet zone) that considers not installing gateways of NGSO systems around radio telescopes,]

invites administrations

to participate actively in the studies and provide the technical and operational characteristics of the systems involved and other information required for the studies by submitting contributions to ITU R,

[bookmark: _Hlk120253268]invites the 2027 world radiocommunication conference

1	to consider , based on results of studies, appropriate technical and/or regulatory measuresactions based on the results of studies mentioned in [resolves 1/the resolves section]s section,

2	[to consider appropriate technical measures based on the results of studies mentioned in resolves 2, 3, 4, and 6]

2	to determine and implement, based on results of studies, appropriate measures for the protection of RAS from harmful interference from non-GSO systems requiring improved coordination,

instructs the Secretary-General

to bring this Resolution to the attention of the United Nations Committee on the Peaceful Uses of Outer Space and other international and regional organizations concerned.

Table  1: RAS frequency bands to be studied and corresponding active services to be included
	Radio astronomy frequency band
	Active space service frequency band
	Active space service 
(space-to-Earth)
	Comments

	1400-1427 MHz
(passive)
	700-713.5 MHz
	MSS/IMT
	Mentioned in Issue 17 DT/
Currently no allocation in active band, could be left out if Issue 17/DT addresses second harmonics into the RAS band.

	1660-1670 MHz

	830-835 MHz
	MSS/IMT
	Mentioned in Issue 17 DT/
Currently no allocation in active band, could be left out if Issue 17/DT addresses second harmonics into the RAS band.

	2690-2700 MHz
(passive)
	2500-2690 MHz
	MSS/IMT
	

	10.6-10.7 GHz
(passive)
	10.7-10.95
	FSS
	

	23.6-24 GHz (passive)
	24.25-27.5 GHz
	MSS
	IMT

	42.5-43.5 GHz
	37-43.5 GHz
	MSS
	IMT

	76-77.5 GHz
	74-76 GHz
	FSS, MSS
	Mentioned in DT/143

	94.1-95 GHz
	95-100 GHz
	RNSS, MSS
	Shared with terrestrial active services

	100-102 GHz
	95-100 GHz
	RNSS, MSS
	

	114.25-116 GHz
	116-119.98 GHz
	ISS
	

	130-134 GHz
	123-130 GHz
	FSS, MSS, RNSS
	Mentioned in DT/143
Shared with active satellite services
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