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Agenda item 10
ADD	B40/474/1#10529
Resolution COM6/3 (WRC‑23)
Studies relating to the use of the frequency band 51.4-52.4 GHz to enable its use by gateway earth stations transmitting to non-geostationary-satellite orbit systems in the fixed-satellite service (Earth-to-space)
The World Radiocommunication Conference (Dubai, 2023),
considering
a)	that satellite systems are increasingly being used to deliver broadband services and can help enable universal broadband access;
b)	that next-generation fixed-satellite service (FSS) technologies for broadband will increase  speeds, with faster rates expected in the near future;
c)	that technological developments such as advances in spot-beam technologies and frequency reuse are used by the FSS in frequency bands above 30 GHz to increase the efficient use of     spectrum;
d)	that fixed-satellite applications in frequency bands above 30 GHz, such as feeder links, may be easier to share with other radiocommunication services than high-density FSS (HDFSS) applications;
e)	that the current frequency allocations to the FSS in the frequency band 51.4-52.4 GHz do not enable its use by non-geostationary-satellite orbit (non-GSO) gateway operations, and as such do not meet the expected needs of such systems;
f)	that the protection of the Earth exploration-satellite service (EESS) (passive) in the adjacent frequency bands 50.2-50.4 GHz and 52.6-54.25 GHz is vital to weather prediction and disaster management,
recognizing
a)	the need to protect existing services when considering frequency bands for possible additional allocations to any service;
b)	that the conditions in No. 5.555C with respect to geostationary-satellite orbit (GSO) networks should not be changed;
c)	that the frequency band 51.4-52.4 GHz is allocated to the fixed and mobile services, which will need to be protected, and is available for high-density applications in the fixed service, as indicated in No. 5.547;
d)	that No. 5.340 applies to the frequency bands 50.2-50.4 GHz and 52.6-54.25 GHz;


e)	that in the frequency band 51.4-54.25 GHz, radio astronomy observations are carried out under national arrangements, as indicated in No. 5.556, and that appropriate measures may have to be defined to protect the radio astronomy service;
f)	that Report ITU‑R S.2461 identifies the spectrum needs in the frequency band 51.4-52.4 GHz for additional FSS spectrum (Earth-to-space) for both GSO networks and non-GSO systems;
g)	that the use of the frequency band 51.4-52.4 GHz by the FSS (Earth-to-space) is limited only to GSO networks and associated gateway earth stations with a minimum antenna diameter of 2.4 metres, in accordance with No. 5.555C, as a result of WRC‑19 studies;
h)	that, in the frequency band 51.4-52.4 GHz, Resolution 750 (Rev.WRC-19) applies as indicated in No. 5.338A;
i)	that the frequency band 50.2-50.4 GHz is also allocated to the EESS (passive) with the applicable non-GSO FSS unwanted emission limits provided in Resolution 750 (Rev.WRC‑19);
j)	that the frequency band 52.6-54.25 GHz is allocated to the EESS (passive), which needs to be protected, as indicated in No. 5.340, through revision of Resolution 750 (Rev.WRC‑19), with a view to including the non-GSO FSS unwanted emission limit for the frequency band 52.6-54.25 GHz together with possible modification of the GSO FSS unwanted emission limit for the frequency band 52.6-54.25 GHz, subject to the result of the studies, taking into account the aggregation of interference into EESS (passive); 
k)	that the existing limits for GSO FSS networks to protect EESS (passive) operating in the frequency band 52.6-54.25 GHz established in Resolution 750 (Rev.WRC‑19) continue to apply for those GSO FSS networks that were notified/brought into use before a date to be defined at WRC‑27;
l)	that Report ITU‑R S.2462 contains studies on sharing and compatibility between GSO FSS networks and non-GSO FSS systems in the frequency bands 37.5-42.5 GHz, 47.2-50.2 GHz and 50.4-51.4 GHz;
m)	that, although the studies prior to WRC‑19 were conducted only for GSO FSS earth stations, as noted in Report ITU‑R S.2463, spectrum needs for both GSO and non-GSO FSS earth stations in the frequency band 51.4-52.4 GHz were ultimately identified, as indicated in recognizing f);
n)	that the need for additional uplink spectrum in the 50 GHz frequency range for non-GSO FSS gateway earth station use continues, 
resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference
1	sharing and compatibility studies with existing services, including in adjacent bands, including protection of the fixed and mobile services, and studies relating to the suitability of revising conditions associated with the primary allocation to the FSS in the frequency band 51.4-52.4 GHz (Earth-to-space) to enable its use by gateway earth stations of non-GSO FSS systems (Earth-to-space), and the relevant regulatory studies;


2	compatibility studies between non-GSO FSS gateway operation in the frequency band 51.4-52.4 GHz and the existing primary passive services operating in the frequency band 52.6-54.25 GHz in order to review and revise Resolution 750 (Rev.WRC‑19) to protect the EESS (passive), considering the aggregated interference from GSO gateway earth stations and non-GSO FSS gateway earth stations and taking into account that the existing limits for GSO FSS networks to protect the EESS (passive) operating in the frequency band 52.6-54.25 GHz established in Resolution 750 (Rev.WRC‑19) continue to apply for those GSO FSS networks that were notified/brought into use before a date to be defined at WRC‑27;
3	studies on sharing and compatibility between non-GSO FSS gateway operation in the frequency band 51.4-52.4 GHz and the radio astronomy observations carried out in the frequency band 51.4-54.25 GHz in conformity with No. 5.556, in order to determine the conditions to ensure the protection of these observations;
4	studies regarding the protection of GSO FSS space stations from the emissions of non-GSO FSS gateway earth stations, including possible associated regulatory actions and possible inclusion of the frequency band 51.4-52.4 GHz in the scope of Resolutions 769 (WRC‑19) and 770 (Rev.WRC‑23),
invites administrations
to participate actively in the studies and provide the information required for the studies listed under resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference by submitting contributions to the ITU Radiocommunication Sector (ITU‑R),
invites the 2027 world radiocommunication conference
to consider, based on the results of the ITU‑R studies, the possible revision of the conditions related to allocations to the FSS in the frequency band 51.4-52.4 GHz to enable its use by non-GSO FSS gateway earth stations on a primary basis and any other related regulatory provisions.



ADD	B40/474/2#10530
Resolution COM6/4 (WRC‑23)
Studies on frequency-related matters, including possible new or modified space research service (space-to-space) allocations, for future development of communications on the lunar surface and between lunar orbit and the lunar surface
The World Radiocommunication Conference (Dubai, 2023),
considering
a)	that there is increased interest in conducting scientific discovery and space exploration activities in lunar orbit and on the lunar surface;
b)	that wireless communication technology is well-developed and widely deployed on the Earth and could be applied to lunar communications; 
c)	that point-to-multipoint systems on the lunar surface used for scientific or technological research purposes could operate in the space research service (SRS) (space-to-space) currently;
d)	that lunar missions may require signals for accurate Positioning, Navigation and Timing (PNT) in the lunar region originating from Moon-orbiting satellites;
e)	that the lunar environment has unique atmospheric, soil and topographic conditions;
f)	that the shielded zone of the Moon (SZM) and the absence of appreciable water vapour and oxygen in the lunar atmosphere allow for radioastronomical observations which are not possible on Earth;
g)	that the interests of scientific discovery and space exploration are of a global nature;
h)	that lunar scientific and exploration activities can advance the development of potential future space activities beyond space research, which may in the future include other relevant radiocommunication services for lunar communications,
noting
a)	that Section V of Article 22 addresses protection of radio astronomy in the SZM; 
b)	that Recommendation ITU‑R RA.479‑5 relates to the protection of frequencies for radioastronomical measurements in the SZM, with a view to preserving the unique radioastronomical capabilities in this zone;


c)	that the impact of unintended electromagnetic radiation from electrical and electronic systems into radio astronomy receivers should be assessed (see Question ITU‑R 243/1);
recognizing
a)	that studies on sharing and compatibility between potential systems on the Moon’s surface and systems orbiting the Moon would need to take into account any existing SRS applications and other affected services in the same or, as appropriate, adjacent bands; 
b)	that frequencies for communications between the Earth and the Moon are provided through the existing allocations to the SRS;
c)	that frequencies for communications between satellites orbiting the Moon can operate in existing frequency allocations to the SRS (space-to-space) and the inter-satellite service;
d)	that existing allocations to the amateur radio service have also been used for communications between the Earth and the Moon, and Earth-to-Earth via passive reflection from the Moon;
e)	that dedicated frequencies are needed in the lunar vicinity for local communications between systems operating on the lunar surface and between systems in lunar orbit and systems on the lunar surface;
f)	that future development of communications on the lunar surface and between lunar orbit and the lunar surface should take into account the need to maintain the opportunities for radio astronomy observations and the operation of space research sensors, including active and passive sensors on the Moon;
g)	that the frequency bands 7 190-7 235 MHz (Earth-to-space) and 8 450-8 500 MHz (space-to-Earth) are allocated to the SRS on a primary basis;
h)	that the frequency band 5 250-5 570 MHz is allocated to the SRS (active) on a primary basis;
i)	that the frequency bands 3 500-3 800 MHz (space-to-Earth) and 5 725-5 925 MHz (Earth-to-space) are allocated to the fixed-satellite service on a primary basis;
j)	that the frequency band 25.25-27.5 GHz is allocated to the inter-satellite service on a primary basis, limited to space research and Earth exploration-satellite applications, and also transmissions of data originating from industrial and medical activities in space, as stipulated in No. 5.536;
k)	that the fixed and mobile (in some bands mobile, except aeronautical mobile) services are allocated on a primary basis within the frequency ranges 390-399.9 MHz, 400.05-401 MHz by No. 5.262, 420-430 MHz, 440-450 MHz, 2 400-2 690 MHz, 3 500-3 800 MHz, 5 650-5 850 MHz by No. 5.453, 7 190-7 235 MHz, 8 450-8 500 MHz and 25.25-28.35 GHz;


l)	that the mobile, except aeronautical mobile, service is allocated on a primary basis in the frequency ranges 5 150-5 350 MHz and 5 470-5 725 MHz, the aeronautical mobile service is allocated on a primary basis under Nos. 5.446C and 5.446D in the frequency band 5 150-5 250 MHz, the fixed service is allocated on a primary basis under No. 5.447E in the frequency band 5 250-5 350 MHz and the fixed service is allocated on a primary basis in the frequency band 5 670-5 850 MHz in No. 5.455;
m)	that the aeronautical radionavigation service is allocated on a primary basis in the frequency bands 5 150-5 250 MHz and 5 350-5 460 MHz and by No. 5.450 in the frequency band 5 470-5 650 MHz, the radionavigation service is allocated on a primary basis in the frequency band 2 450-2 500 MHz (Regions 2 and 3), in the frequency band 5 250-5 350 by No. 5.448 and in the frequency band 5 460-5 470 MHz, the maritime radionavigation is allocated on a primary basis in the frequency range 5 470-5 650 MHz, the radiolocation service (RLS) is allocated on a primary basis in the frequency range 5 250-5 850 MHz, and the RLS is allocated on a primary basis under No. 5.269 in the frequency bands 420-430 MHz and 440-450 MHz,
n)	that the broadcasting-satellite service (BSS) is allocated on a primary basis in the frequency range 2 520-2 670 MHz, and the BSS (sound) and complementary terrestrial sound broadcasting service are allocated on a primary basis under No. 5.418 in the frequency band 2 535-2 565 MHz;
resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference
1	studies of the spectrum needs of systems in the SRS which may operate on the lunar surface, or systems in lunar orbit communicating with systems on the lunar surface, in the following frequency ranges or portions thereof, taking into account noting a), b) and c):
–	390-406.1 MHz, 420-430 MHz and 440-450 MHz, limited to outside the SZM
–	2 400‑2 690 MHz, 3 500-3 800 MHz, 5 150-5 570 MHz, 5 570-5 725 MHz, 5 775-5 925 MHz, 7 190-7 235 MHz, 8 450-8 500 MHz and 25.25-28.35 GHz;
2	studies of the technical and operational characteristics, as well as protection criteria, of systems in the SRS that are planned for operation in the frequency bands in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1, as well as protection criteria to be applied for the protection of the radio astronomy service (RAS) and SRS active and passive sensors on the lunar surface and lunar orbit;
3	studies of the propagation considerations for lunar surface systems and lunar-orbiting systems operating in the frequency ranges in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1;


4	studies of sharing and compatibility related to systems in the SRS that are planned for operation in the frequency ranges identified in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1 to ensure protection of:
–	radiocommunication services, as specified in recognizing g) to n), and
–	the RAS on the Earth and in the SZM in the same, adjacent or nearby bands;
5	studies of potential new or modified frequency allocations and/or identifications to the SRS with appropriate regulatory provisions, for communications on the lunar surface or in lunar orbit communicating with systems on the lunar surface;
invites the ITU Radiocommunication Sector
1	to begin studying, taking into account considering h), future spectrum needs for lunar communications and systems, beyond those identified in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1, which may be needed for communications between the Earth, lunar-orbiting spacecraft and the lunar surface;
2	to study whether future radiocommunications in the vicinity of the Moon, as described in considering h), can be accommodated within existing space radiocommunication services and whether the regulatory provisions described in the Radio Regulations are sufficient,
invites administrations
to participate in the studies by submitting contributions to the ITU Radiocommunication Sector,
invites the 2027 world radiocommunication conference
to consider, based on the results of the studies referred to in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1 to 5, new or modified allocations and/or identifications in the SRS in the frequency ranges in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1 above, or portions thereof, for use in the vicinity of the Moon,
instructs the Director of the Radiocommunication Bureau
to report to WRC‑27 on the progress of the studies referred to in invites the ITU Radiocommunication Sector 1 and 2 above,
invites a future competent world radiocommunication conference after WRC‑27
to consider, if necessary, appropriate regulatory actions based upon the studies called for in invites the ITU Radiocommunication Sector 1 and 2 above.

ADD	B40/474/3#10531
Resolution COM6/5 (WRC-23)
Studies on compatibility between the Earth exploration-satellite service (passive), the radio astronomy service in certain bands above 76 GHz, 
and active services in adjacent and nearby frequency bands
The World Radiocommunication Conference (Dubai, 2023),
considering
a)	that WRC‑2000 made a number of different allocation changes to the frequency bands above 71 GHz, including primary allocations to the Earth exploration-satellite service (EESS) (passive) subject to No. 5.340, based on the requirements known at the time of that conference;
b)	that primary allocations have been made to various active services in frequency bands adjacent to frequency bands above 86 GHz allocated to the EESS (passive) subject to No. 5.340;
c)	that primary service allocations have been made, in adjacent or nearby frequency bands, to the radio astronomy service (RAS) and to various space services, such as the fixed-satellite service (FSS), mobile-satellite service (MSS), broadcasting-satellite service (BSS) and radionavigation-satellite service (RNSS), hereinafter referred to as “active satellite services”, in frequency bands above 76 GHz;
d)	that unwanted emissions from active services have the potential to cause unacceptable interference to the EESS (passive) and the RAS;
e)	that, in many cases, the frequencies used by EESS (passive) sensors and stations of the RAS are chosen to study natural phenomena producing radio emissions at frequencies fixed by the laws of nature, and therefore shifting frequency to avoid or mitigate interference problems is not possible;
f)	that the current regulatory provisions and procedures may require review to ensure protection of the EESS (passive) and the RAS from harmful interference produced by active services as listed in Tables 1 and 2 below,
noting
a)	that Resolution 750 (Rev.WRC‑19) deals with compatibility between the EESS (passive) and some active services;
b)	that Resolution 750 (Rev.WRC‑19) already contains provisions to protect the EESS (passive) in the frequency band 86-92 GHz from emissions of the fixed service in the frequency bands 81-86 GHz and 92-94 GHz and that there is no intention to change these provisions;


c)	that there is no intention to change the existing allocations or status of allocations in Article 5 for the frequency bands above 86 GHz;
d)	that interference criteria for EESS (passive) sensors have been developed and are given in Recommendation ITU‑R RS.2017;
e)	that typical technical and operational characteristics of EESS (passive) systems are given in Recommendation ITU‑R RS.1861;
f)	that the allocation to the inter-satellite service in the frequency band 116-119.98 GHz is subject to No. 5.562C;
g)	that Resolution 739 (Rev.WRC‑19) applies under No. 5.208B for the frequency bands listed in the Annex to that Resolution;
h)	that, according to resolves 3 of Resolution 739 (Rev.WRC‑19), in case the unwanted emissions from the space station or satellite system cannot meet the values given in the Annex to that Resolution, the concerned administrations enter into a consultation process in order to achieve a mutually acceptable solution;
i)	that Resolution 739 (Rev.WRC‑19) defines thresholds to be met by any geostationary space station (Table 1 of Annex to Resolution 739 (Rev.WRC‑19) or by any single network of non-geostationary-satellite orbit (non-GSO) space stations (Table 2 of Annex to Resolution 739 (Rev.WRC‑19)) in order to protect radio astronomy stations;
j)	that Recommendation ITU‑R RA.769 provides, in Annex 1, the general consideration and assumptions used in the calculation of interference levels;
k)	that Recommendation ITU‑R RA.769 provides, in Table 1 and Table 2, the threshold levels for interference detrimental to radio astronomy observations in some radio astronomy bands;
l)	that Recommendation ITU‑R RA.1631 provides the typical maximum RAS antenna gains in order to derive the equivalent power flux-density (epfd) resulting from unwanted emission levels produced by a non-GSO system at radio astronomy stations,
recognizing
[bookmark: _Hlk141197325]a)	that Resolution 739 (Rev.WRC‑19) contains no power flux-density (pfd)/epfd threshold for unwanted emission from any geostationary-satellite orbit (GSO)/non-GSO space station in the bands listed in Table 2 to this Resolution;
b)	that the current values provided in Resolution 739 (Rev.WRC‑19) are derived from Recommendations ITU‑R RA.769 and ITU‑R RA.1631,


resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 
1	compatibility studies between the EESS (passive) and the corresponding active services in adjacent frequency bands as listed in Table 1 below:
Table 1
EESS (passive) frequency bands to be studied and corresponding active services to be included
	EESS (passive) frequency band
	Active service frequency band
	Active service

	86-92 GHz
	81-86 GHz
	Fixed-satellite service (FSS) (Earth-to-space), mobile service (MS)

	
	92-94 GHz
	MS, radiolocation service (RLS)

	114.25-116 GHz
	111.8-114.25 GHz
	Fixed service (FS), MS

	164-167 GHz
	158.5-164 GHz
	FS, FSS (space-to-Earth), MS, mobile-satellite service (MSS) (space-to-Earth)

	
	167-174.5 GHz
	FS, FSS (space-to-Earth), inter-satellite service (ISS), MS

	200-209 GHz
	191.8-200 GHz
	FS, ISS, MS, MSS, radionavigation service (RNS), radionavigation-satellite service (RNSS)

	
	209-217 GHz
	FS, FSS (Earth-to-space), MS


2	compatibility studies between the RAS and the active satellite services in certain adjacent and nearby frequency bands listed in Table 2 below with a view to setting the relevant threshold levels for unwanted emissions from any GSO and non-GSO space stations and revising and updating Resolution 739 (Rev.WRC‑19) accordingly: 
Table 2
RAS frequency bands to be studied and corresponding active services to be included
	Radio astronomy frequency band
	Active satellite service frequency band
	Active satellite service 
(space-to-Earth)

	76-81 GHz
	71-76 GHz
	Fixed-satellite service (FSS), mobile-satellite service (MSS), broadcasting-satellite service (BSS)

	130-134 GHz
	123-130 GHz
	FSS, MSS, radionavigation-satellite service (RNSS)

	164-167 GHz
	167-174.5 GHz
	FSS

	226-231.5 GHz
	232-235 GHz
	FSS




invites administrations
to participate actively in the studies and provide the technical and operational characteristics of the systems involved by submitting contributions to the ITU Radiocommunication Sector,
invites the 2027 world radiocommunication conference 
1	to determine, based on the results of studies, any required regulatory measures regarding the protection of the EESS (passive) in the frequency bands listed in Table 1 above from unwanted emissions of active services and update Resolution 750 (Rev.WRC‑19) accordingly;
2	to determine, based on the results of studies, any required regulatory measures regarding the protection of the RAS in the frequency bands listed in Table 2 above and update Resolution 739 (Rev.WRC‑19) accordingly,
instructs the Secretary-General
to bring this Resolution to the attention of the international and regional organizations concerned.
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