Chapter 2

Agenda Items 1.9, 1.10, 1.11 and 1.15 for the WRC-2000

Draft proposals, preliminary views and related documents were discussed related to Chapter 2.  This chapter will deal with issues pertaining to Mobile-Satellite and Radionavigation-Satellite Services.   It will include Agenda Items 1.9, 1.10, 1.11 and 1.15 for the WRC-2000.


The CITEL administrations note that this agenda item consists of two issues:

1. Consideration of an uplink for the Mobile-Satellite Service (MSS) Uplink at 1 675-1 710 MHz;
2. Mobile-Satellite Service (MSS) downlink at 1 559-1 567 MHz; 
With respect to the Mobile-Satellite Service (MSS) Uplink at 1 675-1 710 MHz, CITEL administrations recognize that spectrum is desired for mobile satellite systems.  At WARC-92, a Region 2 allocation for the Mobile-Satellite Service was made at 1 670-1 710 MHz for uplinks.  At that time a corresponding downlink was allocated at 1 492-1 525 MHz.  However, no MSS use of these allocations has been made.  At WRC-97, proposals were submitted to use the 1 559-1 567 MHz band as a downlink to pair with a portion of the 1 670-1 710 MHz band for uplink.  This proposal was not adopted by WRC-97.

Extensive networks of Meteorological Aids (MetAids) operate between 1 670 and 1 683 MHz.  MSS uplinks are not compatible with these operations.  CITEL administrations noted that sharing between MSS uplinks and Meteorological-Satellite (MetSat) receivers operating above 1 683 MHz may be possible.  Studies within the ITU-R will continue on this issue.
With respect to the possible allocation of  MSS in the 1 559-1 567 MHz band, 
the CITEL administrations note the need to protect the 1 559-1 610 MHz band to guarantee the integrity of present and future operations of the global navigation satellite system (GNSS), so that it might provide aeronautical safety services for all flight phases as well as for applications not related to safety.  It was noted that there currently exist two available radionavigation satellite systems: the United States’ GPS and Russia’s GLONASS.  Likewise the CITEL administrations have noted that the use of GPS is becoming increasingly widespread throughout the world for navigation as a supplementary navigation system and in some cases as a primary system in remote and oceanic areas.  Some administrations are participating in the mentioned ITU-R studies.

The band 1 559-1 610 MHz is allocated to Radionavigation Satellite Service (RNSS)and the Aeronautical Radionavigation Service (ARNS).  An objective of the United States, as well as the International Civil Aviation Organization (ICAO), is the implementation of a global navigation satellite system (GNSS) that can support aeronautical safety in all phases of flight.  The implementation of GNSS will require use of the 1 559-1 610 MHz band, which is the sole band currently identified to meet present and future requirements of GNSS and its augmentations. A principal component of GNSS operating in this band today is the Global Positioning System (GPS), a navigation satellite constellation providing a worldwide free-of-charge utility that is being used increasingly for critical radionavigation, geolocation and timing functions. GPS will be an element of GNSS. There are many types of GPS receivers and applications, including aeronautical radionavigation for all phases of flight, maritime, and uses on land such as surveying, automobiles and scientific investigations. Systems that augment GPS in critical applications are developing. Some of these systems are planned to operate using frequencies in the lower end of the 1 559-1 610 MHz band. These systems would be blocked by a MSS allocation. In addition, there are new RNSS systems being proposed that would operate in the 1 559-1 567 MHz band, such as the European Space Agency´s European Navigation Satellite System. 
WRC-97 adopted RES 220 in response to a proposal to add an allocation to the 1 559-1 567 MHz band for the Mobile-Satellite Service. ITU-R WP8D has been tasked with performing studies to determine if sharing between MSS and ARNS/RNSS is feasible.  The ITU Radio Regulations S4.10 states that “Members recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies.” Some CITEL countries are working in WP8D and ICAO to document GPS requirements and the requirements for new systems in this band. Studies are largely complete to determine interference requirements of a broad range of GPS receivers covering safety and non-safety applications. 

PRELIMINARY COMMON VIEW

With respect to the Mobile-Satellite Service (MSS) Uplink at 1 675-1 710 MHz, CITEL administrations will await the outcome of additional studies.

Based on present and future requirements of the radionavigation satellite services and in particular civil aviation, the CITEL administrations agreed that there is a need to retain the 1 559-1 610 MHz band for exclusive use by ARNS and the RNSS.  Accordingly, the CITEL administrations oppose any proposed MSS allocation in the 1 559-1 610 MHz band, and recommend suppression of Res. 220.  Based on this view, the CITEL administrations agreed to the proposal in Annex Y.

This issue deals with the use of the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz by the Mobile-Satellite Service while ensuring the availability and integrity of safety communications. The generic MSS allocation, which was adopted at WRC-97, is intended to alleviate the current spectrum congestion for existing and planned MSS systems. Protection was afforded to the Global Mobile Distress and Safety System (GMDSS) and the Aeronautical Mobile-Satellite (Route) Service by footnotes S5.353A, S5362A and S5362B, respectively. These footnotes do not mandate that MSS service providers provide AMS(R)S communications. Without this mandate, civil aviation can be blocked from having satellite safety communications available if the MSS service providers choose not to provide AMS(R)S communications in the portion of the bands allocated for this purpose. ITU-R studies currently focus on determining the amount of spectrum these safety-of-life GMDSS and AMS(R)S services require in the 1 525-1 559/1 626.5-1 660.5 MHz bands and to determine how to accomplish prioritization, real-time pre-emptive access and, if necessary, interoperability between different mobile-satellite systems for GMDSS and AMS(R)S, in order to achieve the most flexible and practical use of the generic MSS allocations.

PRELIMINARY COMMON VIEW

CITEL administrations indicate that the footnotes containing the protection for the safety-of-life services from MSS interference must be reviewed, and, if necessary, revised to ensure the availability and integrity of safety communications.  One administration proposed a modification to footnote S5.357A with the objective of clarifying the priority of AMS1-6 traffic. (Sec. Doc. 1220, Annex 4).  This possible modification was discussed and will be considered further at the next PCCIII meeting.

 

At WRC-97, Resolution 219 (WRC-97) was drafted calling for a study of the possible allocation of the 405-406 MHz band for MSS at WRC-99. The 401-406 MHz band is currently allocated to the Meteorological Aids Service. ITU-R studies are ongoing to determine the feasibility and cost of transitioning the Meteorological Aids Service out of the 405-406 MHz band.
Several allocations to NVNG MSS exist in the 450-470 MHz frequency band.  The frequency bands 455-456 MHz and 459-460 MHz are allocated to NVNG MSS in the entire ITU-R Region 2 and in several administrations in each of Regions 1 and 3.  Additionally, the frequency band 454-455 MHz is allocated to the MSS in countries in each of the three ITU-R Regions by Radio Regulations S5.286D and S5.286E.  The limited allocations in these frequency bands reduce the ability of potential networks in these bands to provide the worldwide communications services of which they are inherently capable.
Resolution 214 (Rev. WRC-97) invited the ITU-R to study sharing between both existing and planned terrestrial services.  The studies conducted within ITU-R Study Groups have indicated that with appropriate technical and operational constraints, Earth-to-space links for NVNG MSS networks can frequency share with certain terrestrial systems currently operating or planned for operation in the band.

In considering b), Resolution 214 (Rev WRC-97) indicated that in order to meet projected MSS requirements below 1 GHz, a range of an additional 7 to 10 MHz will be required in the near future.  Additions to the existing NVNG MSS allocations could partially provide the required NVNG MSS spectrum.
Furthermore, a number of studies have been carried out since MSS allocations for non-GSO satellite systems were first agreed at WARC-92.  These have led to ITU-R Recommendations which indicate the sharing techniques which are being used by those systems to share with each other and other co-primary services.

The table below (Non-GSO MSS Sharing Summary) from Recommendation ITU-RM.[YA] “Methods for achieving coordinated use of multiple non-GSO MSS systems below 1 GHz and sharing with other services in existing MSS allocations” summarizes the techniques and Recommendations applied to existing MSS allocations. Many of these techniques are being employed in practice successfully.

Non-GSO MSS Sharing Summary


Narrow-band
Wideband

Fixed and mobile

(148-149.9 MHz)

(455-456 MHz

and (459-460 MHz

in Region 2)

(454-455 MHz by footnotes)
Combination:

· Dynamic channel avoidance (Rec. ITU-R M.1039)

· Low duty cycle

· Brief message duration

· (Rec.ITU-R M. 1185)
Combination:

· Low output power density

· Brief message duration

· Low data rate

· Filtering at satellite

· Geographical separation

Fixes and mobile

(137-138 MHz)

(400.15-401 MHz)
Ground level pfd per RR S5.208


Ground level pfd per RR S5.208



Meteorological satellites

(137-138 MHz)

(400.15-401 MHz)
Assignment separation
Combination:

· Low pfd at ground level

· Cross polarization discrimination

· Adaptive filter at satellite

Space operations

Space research

(137-138 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

Space research

(400.15-401 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

Meteorological aids

(400.15-401 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

PRELIMINARY VIEW

One administration noted that it is considering an allocation in the NVNG MSS in the 405-406 MHz band pending the results of ITU-R studies. A possible transition plan and a date by which MetAids could migrate from the 405-406 MHz and NVNG MSS operations could commence are yet to be established. This administration indicated that in order to protect SARSAT (406-406.1 MHz) and Radio Astronomy (406.1-410 MHz) bands from NVNG MSS out-of-band emissions, a 30 to 50 kHz guard band near the upper band edge may be required.
CITEL administrations support expanding the existing NVNG MSS allocations at 454-455, 455-456, and 459-460 MHz to worldwide allocations.  ITU-R studies have shown the compatibility of NVNG MSS (Earth-to-space) allocations with certain types of terrestrial MS systems that operate in the 450-470 MHz band, with certain technical and operational constraints on the NVNG MSS networks to facilitate co-frequency sharing with the existing fixed and mobile terrestrial services.
 The constraints on existing allocations are reflected in the footnotes to the allocations, and in the Annex 1 to Appendix S5.  These have evolved to their present form since WARC-92, and now reflect a balance with regard to sharing criteria among the primary services concerned.

These constraints have served to provide a basis for implementing non-GSO MSS systems in these bands and at the same time provide protection to other space and terrestrial services. Therefore in respect to the constraints of the MSS in existing allocations below 1 GHz, no further modifications are needed. Based on this view, the CITEL Administrations agreed to the proposal in Annex Y.
This issue involves the consideration of second and possibly a third civilian frequency for GPS.  Additional signals will greatly enhance the accuracy, reliability and robustness of civil Global Navigation Satellite System (GNSS), particularly the U.S. Global Positioning System (GPS) by enabling more effective corrections to be made for the distorting effects of the ionosphere on the signals from space. GPS currently provides signals that are used for radionavigation on two frequencies, one of which is available for civil applications. Additional civil signals, that are widely separated in frequency, will allow receivers to measure the time of arrival for two signals that have passed through the ionosphere and correct for the distortion introduced by passage from space to earth. This will result in improved accuracy in the navigation solution.  Improved location calculation allows safety-critical users requiring dynamic, reliable capability to use GNSS; improves the overall accuracy of the system for the average user; and allows the high-accuracy users (surveying, geodesy, weather forecasters, and others) to determine their data in a faster, more reliable manner. In addition, the protected civil signal will provide increased signal robustness that will help protect safety-critical users from the effects of radio frequency interference.  The International Civil Aviation Organization (ICAO) has stated the requirement for an additional civil signal on GPS to support GNSS requirements and for space-based augmentation systems. Aeronautical users require that the protected signal operate within radio spectrum allocated to the Aeronautical Radionavigation Service (ARNS), which would also include the possibility of terrestrial augmentation systems.

The United States has identified a second new GPS civil signal at 1 227.6 MHz and a third GPS signal at 1 176.45 MHz to support GNSS developments. The third signal is proposed to be an international GNSS safety-of-life service for civil aviation with a required bandwidth on the order of 24 MHz.  The U.S. will be working in the ITU-R and ICAO on the requirements and characteristics of this service. Technical studies tentatively show compatibility between existing operational ARNS systems and the proposed new GPS signal at 1 176.45 MHz.


PRELIMINARY COMMON VIEW

CITEL administrations indicate that it is appropriate to identify a second and possibly third RNSS frequency on a worldwide basis that can be used in conjunction with the RNSS allocation at 1 559-1 610 MHz for a variety of applications including aeronautical sole-means of navigation. The United States plans to seek a new RNSS frequency allocation on a worldwide basis within the 960-1 215 MHz Aeronautical Radionavigation Service band. This allocation would be used in conjunction with the ARNS/RNSS allocation at 1 559-1 610 MHz to enable GNSS to meet the needs of aeronautical safety services as well as other applications.  CITEL  administrations will be considering this proposal and other proposals which will provide additional RNSS spectrum.
 


This issue involves recognition in the allocation table of space-based RNSS receivers in the bands 1 559-1 610 MHz and 1 215-1 260 MHz. GPS receivers operating with both L1 and L2 signals are used for accurately positioning commercial and scientific spacecraft. However, the present allocation for RNSS does not afford protection for these signals. One administration noted that it is performing analysis to show that the GPS spaceborne receivers can operate in the current electromagnetic environment. Results of these studies show that interfering satellites would have to be located very close to the spaceborne GPS receiver for there to be a problem. Spurious emissions from MSS systems were also considered.  One administration expressed that this allocation would be dependent on studies showing that no additional protection would be needed or granted to space-to-space use.
PRELIMINARY COMMON VIEW


CITEL administrations agreed to the draft proposal shown in Annex Y, given that this allocation would be dependent on studies showing that no additional protection would be needed or granted to space-to-space use.


CITEL administrations encouraged any administration to remove its name from footnotes in this band where possible.
Annex 1 TO CHAPTER 2
Draft CITEL Proposals 
Proposals for Agenda Item 1.9

to take into account the results of ITU-R studies in evaluating the feasibility of an allocation in the space-to-Earth direction to the mobile-satellite service in a portion of the 1 559 - 1 567 MHz frequency range, in response to Resolutions 213 and 220 (WRC-97) (20March99)
Background Information: Proposals were made to WRC-97 to reallocate portions of the 1 559 -1 610 MHz band which, with the exception of a fixed service allocation in some countries, currently is exclusively allocated to the radionavigation satellite service and aeronautical radionavigation service worldwide.  Other proposals were made not to change the existing allocations in these bands.  In Resolution 220 (WRC-97), the ITU-R was requested to study, as a matter of urgency, the technical criteria and operational and safety requirements to determine if sharing between the aeronautical radionavigation and radionavigation-satellite services, operating or planned to be operate, in the band 1 559-1 610 MHz, and the mobile-satellite service in a portion of the 1 559-1 567 MHz frequency range, is feasible, taking into account the essential need to protect systems operating in the aeronautical radionavigation and radionavigation-satellite services in the band 1 559-1 610 MHz.

There are millions of RNSS receivers in use today for a wide range of applications, including safety-of-life-critical navigation on land, at sea, and in the air.  Today, most of these receivers operate with the Global Positioning System (GPS), an important element of the Global Navigation Satellite System (GNSS) that operates in the 1 559 - 1 610 MHz band.

GPS provides position and time information to users by means of one-way transmissions using RNSS (space-to-Earth) allocations. GPS is information technology that uses systems of hardware and software, as well as information (time and ephemeris) transmitted from satellites to provide derived information to the user.

GLONASS and GPS are established elements of the International Civil Aviation Organization (ICAO) GNSS, operating in the band 1 559 - 1 610 MHz.  These systems are accepted by the ICAO Council for use in international civil aviation.  ICAO is currently developing Standards and Recommended Practices for international application in civil aviation.  The GNSS will be used during all phases of flight, including precision approaches and landing, and under all weather conditions. The latter places extensive requirements on the performance characteristics of the system.  The aeronautical use of RNSS is recognized in the Radio Regulations as a safety-of-life application.  GPS is the sole basis for the formation of International Atomic Time and Coordinated Universal Time (UTC) by the International Bureau of Weights and Measures. GPS is also the primary means by which clocks are synchronized within telecommunications networks for Time Division Multiple Access transmissions. Time and frequency functions are or will be available on other RNSS systems.

As Resolution 220 (WRC-97) recognizes RNSS and ARNS systems are evolutionary and other types of GNSS are under development for operation in the band 1 559 - 1 610 MHz. There are both aeronautical and non-aeronautical safety-of-life services in the 1 559 - 1 610 MHz band, and it is well established that there is an essential need to protect systems operating in the ARNS and RNSS.

The core signal structures of the MSS and the RNSS and ARNS are fundamentally different: MSS uses a two-way signal while ARNS and RNSS transmits a weak, receive-only signal.  Having systems from a radiocommunication service operate on a co-primary, co-frequency basis in the 1 559 - 1 610 MHz band would limit ARNS and RNSS operators' flexibility to adjust their spectrum usage, and would hamper efforts to develop a GNSS that is capable of meeting evolving international needs and of providing adequate protection for international civil use worldwide.

Studies undertaken in the ITU addressed current aeronautical radionavigation and radionavigation-satellite service systems, as well as future radionavigation services planned for this band.

These studies reached the following conclusions:

· MSS (space-to-Earth) and ARNS/RNSS are fundamentally incompatible in any portion of the 1 559-1 567 MHz band.  Not only do MSS signals disrupt ARNS/RNSS, but GNSS pseudolites disrupt MSS signals.

· The -112 dB(W/m2/MHz) power flux-density level at the Earth’s surface that is mentioned in Resolution 220 clearly would not protect existing RNSS systems (such as GPS) from harmful interference.  

· The RNSS is extensively used, and is continuing to undergo a tremendous expansion which drives further evolution.  These factors, along with the many critical timing, positioning, and navigation uses of RNSS sharing of the 1 559-1 610 MHz band, weigh conclusively against sharing any portion of the band segment at 1 559-1 567 MHz with any co-frequency communication service.

· The use of pseudolites in the ARNS/RNSS bands at 1 559-1 567 MHz is in its early stages, but is expected to increase in terms of numbers, geographic scope, and complete utilization of the frequency band in the near future.  This use is incompatible with co-frequency MSS (space-to-Earth).

Proposals:

IAP/1.9/01

NOC

CITEL administrations propose that no allocation be made to the Mobile Satellite Service (space-to-Earth) in any portion of the 1 559 - 1 567 MHz band under agenda item 1.9.

Reasons:
The current allocation, 1 559 - 1 610 MHz, is required for radionavigation services, including critical aeronautical safety applications, on a worldwide basis.  Based on studies conducted in the ITU-R pursuant to Resolution 220, sharing in this band with communications services such as the mobile-satellite service (space-to-Earth) is not possible.

IAP/1.9/02

SUP

RESOLUTION 220 (WRC-97)

Studies to consider the feasibility of use of 

a portion of the band 1559-1610 MHz by the 

mobile-satellite service (space-to-Earth)
Reasons:  Studies performed by the ITU-R show that co-frequency sharing between the mobile-satellite service and the radionavigation-satellite and aeronautical radionavigation services within the band 1 559 - 1 567 MHz is not feasible.  The ITU-R studies satisfy the requirement of Resolution 220 (WRC‑97).  As a result, Resolution 220 should be suppressed.



Proposals for Agenda Item 1.11

to consider constraints on existing allocations and to consider additional allocations on a worldwide basis for the non-GSO/MSS below 1 GHz, taking account the results of ITU studies conducted in response to Res. 214 (Rev. WRC-97) and 219 (WRC-97); (20March99)
Background Information: A number of studies have been carried out since MSS allocations for non-GSO satellite systems were first agreed at WARC-92.  These have led to ITU-R Recommendations which indicate the sharing techniques which are being used by those systems to share with each other and other co-primary services.

The table below (Non-GSO MSS Sharing Summary) from Recommendation ITU-RM.[YA] “Methods for achieving coordinated use of multiple non-GSO MSS systems below 1 GHz and sharing with other services in existing MSS allocations” summarizes the techniques and Recommendations applied to existing MSS allocations. Many of these techniques are being employed in practice successfully.

Non-GSO MSS Sharing Summary


Narrow-band
Wideband

Fixed and mobile

(148-149.9 MHz)

(455-456 MHz

and (459-460 MHz

in Region 2)

(454-455 MHz by footnotes)
Combination:

· Dynamic channel avoidance (Rec. ITU-R M.1039)

· Low duty cycle

· Brief message duration

· (Rec.ITU-R M. 1185)
Combination:

· Low output power density

· Brief message duration

· Low data rate

· Filtering at satellite

· Geographical separation

Fixes and mobile

(137-138 MHz)

(400.15-401 MHz)
Ground level pfd per RR S5.208


Ground level pfd per RR S5.208



Meteorological satellites

(137-138 MHz)

(400.15-401 MHz)
Assignment separation
Combination:

· Low pfd at ground level

· Cross polarization discrimination

· Adaptive filter at satellite

Space operations

Space research

(137-138 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

Space research

(400.15-401 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

Meteorological aids

(400.15-401 MHz)
Channel avoidance
Combination:

· Low pfd

· Cross polarization discrimination

The constraints on existing allocations are reflected in the footnotes to the allocations, and in the Annex 1 to Appendix S5.  These have evolved to their present form since WARC-92, and now reflect a balance with regard to sharing criteria among the primary services concerned.

These constraints have served to provide a basis for implementing non-GSO MSS systems in these bands and at the same time provide protection to other space and terrestrial services. Therefore in respect to the constraints of the MSS in existing allocations below 1 GHz, no further modifications are needed.

Proposals:

IAP/1.11/01

NOC

S9.11A
e)
for a station for which the requirement to coordinate is included in a footnote of the Table of Frequency Allocations referring to this provision:

Reasons:  No modifications are required to the Tables of Criteria applicable to MSS allocations for the non-GSO systems below 1 GHz as found in No  S9.11A, or to the footnotes containing constraints which apply to the pertinent allocations.
APPENDIX S5
ANNEX  1

1
Coordination thresholds for sharing between MSS (space-to-Earth) and terrestrial services in the same. frequency bands and between non-GSO MSS feeder links (space-to-Earth) and terrestrial services in the same frequency bands

1.1
Below 1 GHz
IAP/1.11/02

NOC

1.1.1
In the bands 137-138 MHz and 400.15-401 MHz, coordination of a space station of the MSS (space-to-Earth) with respect to terrestrial services (except aeronautical mobile (OR) service networks operated by the administrations listed in Nos. S5.204 and S5.206 as of 1 November 1996) is required only if the pfd produced by this space station exceeds - 125 dB (W/m2/4 kHz) at the Earth’s surface.

Reasons:  No modifications are required to the Tables of Criteria applicable to MSS allocations for the non-GSO systems below 1 GHz as found in No. S9.11A, or to the footnotes containing constraints which apply to the pertinent allocations.

IAP/1.11/03

NOC

1.1.2 In the band 137-138 MHz, coordination of a space station of the MSS (space-to-Earth) with respect to the aeronautical mobile (OR) service is required only if the pfd produced by this space station at the Earth’s surface exceeds:


– 125 dB (W/m2/4 kHz) for networks for which complete Appendix 3 coordination informa​tion has been received by the Bureau prior to 1 November 1996;


– 140 dB (W/m2/4 kHz) for networks for which complete Appendix S4/3 coordination information has been received by the Bureau after 1 November 1996 for the administrations referred to in § 1.1.1 above.

Reasons:  No modifications are required to the Tables of Criteria applicable to MSS allocations for the non-GSO systems below 1 GHz as found in No. S9.11A, or to the footnotes containing constraints which apply to the pertinent allocations.

IAP/1.11/04

NOC

1.1.3
In the band 137-138 MHz, coordination is also required for a space station on a replacement satellite of a MSS network for which complete Appendix 3 coordination information has been received by the Bureau prior to 1 November 1996 and the pfd exceeds - 125 dB(W/m2/4 kHz) at the Earth’s surface for the administrations referred to in § 1.1.1 above.

Reasons:  No modifications are required to the Tables of Criteria applicable to MSS allocations for the non-GSO systems below 1 GHz as found in No. S9.11A, or to the footnotes containing constraints which apply to the pertinent allocations.

3.2
General considerations

IAP/1.11/05

NOC

TABLE  1

Earth stations operating at frequencies below 1 GHz
Reasons:  No modifications are required to the Tables of criteria applicable to MSS allocations for use by Non-GSO systems below 1 GHz, as found in No. S9.11A, or to the footnotes containing constraints which apply to the pertinent allocations.


Proposals for Agenda Item 1.15.2

to consider the addition of the space-to-space direction to the radionavigation-satellite service allocations in the bands 1 215 -1 260 and 1 559 - 1610 MHz

Background:  Radionavigation-Satellite Service (RNSS) systems such as the Global Positioning System and Global Navigation Satellite System are primarily being used in the space-to-Earth direction to provide service to terrestrial users.  These systems are, however, also increasingly being used in the space-to-space direction by spaceborne users for such applications as spacecraft three-dimensional positioning and velocity determination; three-axis attitude control; precise time synchronization; precision orbit determination, and atmospheric science.  The use of RNSS signals is presently protected only through a space-to-Earth allocation in the 1 215 - 1 260 and 1 559 - 1 610 MHz bands.  Recognizing current and future operational usage of spaceborne RNSS receivers for scientific and commercial applications, it is important to add the space-to-space direction to the existing RNSS allocations so that these uses can be taken into consideration when changes to the use of these bands are contemplated.

Interference studies have been conducted to assess the sensitivity of spaceborne RNSS receivers to interference from radiolocation, Earth exploration-satellite (active), space research (active), fixed, mobile and aeronautical radionavigation services in the 1 215 - 1 260 MHz band; from the aeronautical radionavigation and fixed services in the 1 559 - 1 610 MHz band; and also their sensitivity to intra-service interference between radionavigation satellite service systems in these two bands.

The ITU-R has concluded that the addition of a space-to-space direction to the 1 215 - 1 260 MHz and 1 559 - 1 610 MHz RNSS bands will not cause any additional interference to other services since it involves no change to the space-to-Earth transmissions.

Studies demonstrate that RNSS spaceborne receivers can operate satisfactorily in the presence of interference caused by systems in other services as well as other RNSS systems. Potential interference from services in adjacent bands was also examined.

Existing coordination procedures are adequate for space-to-space operations.

IAP/1.15/01

MOD

Proposals:
MHz
1 215 – 1 260



Allocation to Services



Region 1
Region 2
Region 3

1 215-1 240
EARTH EXPLORATION-SATELLITE (active)



RADIOLOCATION



RADIONAVIGATION-SATELLITE (space-to-Earth)

 (space-to-space)


SPACE RESEARCH (active)

S5.329  S5.330  S5.331  S5.332



1 240-1 260
EARTH EXPLORATION-SATELLITE (active)


RADIOLOCATION


RADIONAVIGATION-SATELLITE (space-to-Earth)
 (space-to-space)



SPACE RESEARCH (active)


Amateur



S5.329  S5.330  S5.331  S5.332  S5.334  S5.335



Reasons:  Provide an allocation for space-to-space use for RNSS, which will ensure the protection of space-based RNSS receivers.

IAP/1.15/02

MOD

MHz
1 559 – 1 610



Allocation to Services



Region 1
Region 2
Region 3

1 559 – 1 610
AERONAUTICAL RADIONAVIGATION


RADIONAVIGATION-SATELLITE (space-to-Earth)

 (space-to-space)


S5.341   S5.355   S5.359   S5.363



Reasons:  Provide an allocation for space-to-space use for RNSS, which will ensure the protection of space-based RNSS receivers.

Agenda Item 1.15.3 to consider the status of allocations to services other than the radionavigation-satellite service (Nos. S5.355 and S5.359) in the band 1 559-1 610 MHz. 








Agenda Item 1.15.2: to consider the addition of the space-to-space direction to the radionavigation-satellite service allocations in the bands 1 215 - 1 260 MHz and 1 559 - 1 610 MHz;








Agenda Item 1.15.1: to consider new allocations to the radionavigation-satellite service in the range from 1 to 6 GHz required to support developments;











Agenda Item 1.11: to consider constraints on existing allocations and to consider additional allocations on a worldwide basis for the non-geostationary (non-GSO) MSS below 1 GHz, taking into account the results of ITU-R studies conducted in response to Resolutions No. 214 (Rev.WRC-97) and 219 (WRC-97); 











Agenda Item 1.10: to consider results of ITU-R studies carried out in accordance with Resolution 218 (WRC-97) (COM5-5-24) and take appropriate action on this subject;








Agenda Item 1.9: take into account the results of ITU-R studies in evaluating the feasibility of an allocation in the space-to-Earth direction to the mobile-satellite service in a portion of the 1 559 - 1 567 MHz frequency range, in response to Resolutions 213 and 220 (WRC-97) (COM5-31);











� This allocation would be dependent on studies showing that no additional protection would be needed or granted to space to space use.
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