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	SUMMARY

	International Telecommunications Union – Radiocommuncations Sector (ITU-R) Working Party 5B (WP5B) completed development of the draft Conference Preparatory Meeting (CPM) text for Agenda Item 9.1, Issue 9.1.4 (dealing with suborbital vehicles) at its meeting in May/June 2015. That text summarized the results of ITU-R studies and suggested a way forward.


1. INTRODUCTION

1.1 ITU-R WP5B completed development of the draft Conference Preparatory Meeting (CPM) text for WRC-19 Agenda Item 91, Issue 9.1.4 at its meeting in May/June 2015. That text summarized the results of ITU-R studies on the impact of the future deployments of suborbital vehicles on radiocommunications regulations.
2. DISCUSSION

2.1
Suborbital vehicles must safely share airspace used by conventional aircraft during certain phases of flight. There is a need to track and to be able to communicate and send commands to the suborbital vehicles for the entire duration of the flight. It is expected to use existing allocations, in particular, for systems and applications related to aviation safety and standardized by ICAO for harmonization and interoperability.
2.2
The ITU-R initiated regulatory, technical and operational studies on suborbital vehicles. Those studies concluded that there may be issues regarding definitions of suborbital vehicle and suborbital flight, as well as where and how such operations can occur. Those studies require the close cooperation of ICAO and could not be completed in time for WRC-19.
2.3
As a result, no change to the Radio Regulations is proposed for WRC-19. Further operational, technical and regulatory issues require continuing studies, in particular of the status of the station aboard suborbital vehicles and type of applications. A future Conference agenda item to address study outputs may be needed.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;

b) endorse in National WRC preparations the idea of a future Conference agenda item to address any necessary regulatory issues regarding the introduction of suborbital vehicles.
— END —
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9	to consider and approve the Report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention:

9.1	on the activities of the Radiocommunication Sector since WRC-15;

NOTE: Nine issues have been identified by CPM19-1 under this agenda item.

5/9.1.4	Resolution 763 (WRC-15)

Stations on board sub-orbital vehicles.

(WP 5B / WP 4A, WP 4C, WP 7B)

5/9.1.4/1	Executive summary

ITU-R is studying the impact of the future deployments of suborbital vehicles on radiocommunications regulations and some aspects would require further consideration. Thus, there is no identification of any change to the Radio Regulations at WRC-19.

5/9.1.4/2	Background

WRC-15 adopted Resolution 763 (WRC‑15) to consider stations on-board suborbital vehicles. It has been resolved to conduct studies during the WRC-19 study cycle:

–	to identify any required technical and operational measures, in relation to stations on-board suborbital vehicles, that could assist in avoiding harmful interference between radiocommunication services.

–	to determine spectrum requirements and, based on the outcome of those studies, to consider a possible future agenda item for WRC-23.

It is also noted that ITU-R in 2015 formulated Question ITU-R 259/5.

Suborbital vehicles, including space planes, have been developed to reach altitudes much higher than conventional aircraft. Some of them aim to reach space. Suborbital vehicles may perform various missions (e.g. deploying a space vehicle, conducting scientific research, carrying passengers) and then return to the Earth’s surface.

Suborbital vehicles must safely share airspace used by conventional aircraft during certain phases of flight. There is a need to track and to be able to communicate and send commands to the suborbital vehicles for the entire duration of the flight. It is expected to use existing allocations, in particular, for systems and applications related to aviation safety and standardized by ICAO for harmonization and interoperability.

ICAO has begun efforts to change some existing aviation equipment standards to support possible use of that equipment by craft flying at altitudes and speeds greater than those reached by conventional aircraft.

5/9.1.4/3	Summary and Analysis of the results of ITU-R studies

The ITU-R initiated regulatory, technical and operational studies on suborbital vehicles. 

5/9.1.4/3.1	Regulatory issues

The definitions of suborbital vehicle and suborbital flight still need to be agreed taking into account that other international organizations are also dealing with this topic. Indeed, there is no internationally agreed boundary between the Earth’s atmosphere and the space domain[footnoteRef:1]. Consequently, there is not a defined delimitation between terrestrial services and space services as described in Article 1 of the Radio Regulation. [1: 	Considering b of WRC-15 Resolution 763 (WRC-15) states that the boundary between the Earth’s atmosphere and space is usually assumed to be 100 kilometres above the Earth’s surface.] 


One view is to categorize suborbital vehicles in regards to their mission type. For an aeronautical usage such as transportation of passengers and cargo it may be considered that all the aeronautical services could be relevant, and used during all phases of the mission. 

Another view is to consider a distinction between operations in Earth’s atmosphere and operations in space, as described in the following two sections.

5/9.1.4/3.2	Operations in Earth’s atmosphere

When operating in airspace controlled by an air navigation service provider, suborbital vehicles and space planes may be required to be equipped with the aeronautical systems operating under the same ICAO standards as the other aircraft operating in that airspace.  Due to their high-speed relative to conventional aircraft, the same equipment could be required in order to anticipate trajectories passing through portions of controlled airspace.

Suborbital vehicles would be expected to use the existing aeronautical allocations in accordance with the Radio Regulations. No regulatory changes are anticipated for stations on-board Suborbital vehicles operating in Earth’s atmosphere.

5/9.1.4/3.3	Operations in Space

Some suborbital vehicles are intended to reach such altitudes and ensure space missions that define them as spacecraft within the Radio Regulations. However, some radiocommunication equipment on-board suborbital vehicles may expect to use frequency bands that are not included in the space radiocommunication service allocation, such as the ones operated under terrestrial allocations and interoperable with ICAO standardized systems.

One view is that a suborbital vehicle may be regarded as a space station and therefore any radiocommunications with the suborbital vehicle may also be regarded as space radiocommunications in accordance with the definitions of Article 1 of the Radio Regulations. The stations on-board a suborbital vehicle, when in space, may not be considered as an Earth station, nor terrestrial station. Suborbital vehicles may not be allowed to use terrestrial services nor satellite services, in particular those used by international civil aviation, such as the mobile satellite services or the aeronautical mobile (R) service. A regulatory provision then would have to be issued.

Another view is that stations on-board suborbital vehicles may be able to communicate with mobile satellite service satellites throughout all phase of flight and such operations are consistent with the definition of the mobile satellite service contained in RR No 1.25. Consideration should be given to direction of use (Space-to-Space, Space-to-Earth, and Earth-to-Space). However, in this case regulatory provisions may be necessary to be able to continue to operate terrestrial aeronautical services.

5/9.1.4/3.4	Technical studies including link analyses, Doppler shift, and frequency planning

Preliminary draft new Report ITU-R M.[SUBORBITAL VEHICLES] contains the studies utilized for this agenda item. Study 1 is contained in Annex 3 of the preliminary draft new Report ITU-R M.[SUBORBITAL VEHICLES], Study 2 is contained in Annex 4 of the preliminary draft new Report ITU-R M.[SUBORBITAL VEHICLES].

Study 1 contains the link budget analyses for suborbital vehicles using avionics systems for communications, navigation, and surveillance have been studied and show that the performance required for radio communications may be fulfilled when there is no radio communications blackout. Study 2 indicates that to avoid a communications blackout additional communications system(s) may be required to provide continuous coverage throughout the entire mission. Indeed, during some types of re-entry there may be a loss of radiocommunications, and certain frequencies may be more susceptible to the loss of link, while frequency bands higher than 23GHz may help mitigate or eliminate this problem.

Study 1 also provides the Doppler shift analyses for suborbital vehicles using avionics systems for communications navigation and surveillance and show that the performance required for radio communications may be fulfilled. The same study shows there may be impact on terrestrial frequency planning. But the study does not take into account such impact on other services. In study 2, Doppler shift and rate of change were also analysed for an example mission of a suborbital vehicle. The Doppler effect and its rate of change due to the speed and acceleration of suborbital vehicles during some flight phases may have to be further analysed including the avoidance of impact on other services.

5/9.1.4/3.5	Further regulatory analysis and technical studies

Regulatory analyses may be required on how applications commonly operated under terrestrial services, in particular aeronautical mobile services, or under satellite services could also be used in space and to which radio station category this would be considered.

Consideration is needed for the definition of a Suborbital Flight and a Suborbital Vehicle 

Technical studies to assess the potential for interference between services may have to be considered in the case of a suborbital vehicle operated in space with:

–	stations commonly operated under terrestrial services;

–	stations commonly operated under satellite services.

Existing relevant Recommendations and Reports are listed as following:

i)	Working document towards a preliminary draft new Report ITU-R M.[SUBORBITAL VEHICLES] - Radiocommunications for suborbital vehicles 

5/9.1.4/4	Conclusions

No Change to the Radio Regulations is proposed for WRC-19. Further operational, technical and regulatory issues may need to be addressed, which require continuing studies, in particular of the status of the station aboard suborbital vehicles and type of applications, through the appropriate mechanism. No action has been taken with respect to retention, revision or suppression of Resolution 763 (WRC-15).
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