Attachment 1


AGENDA ITEM 1.25

(WP 4C/SG 3, WP 4A, WP 5C, WP 7B, WP 7C, (WP 1A), (WP 5A), (WP 5B), (WP 6A), (WP 7A), (WP 7D))
1.25
To consider possible additional allocations to the mobile-satellite service, in accordance with Resolution 231 (WRC‑07);
Resolution 231 (WRC-07): Additional allocations to the mobile-satellite service with particular focus on the bands between 4 GHz and 16 GHz
5/1.25/1
Executive summary

The ITU-R has undertaken studies of possible bands for new allocations to the MSS in the Earth‑to‑space and space‑to‑Earth directions, with particular focus on the range 4-16 GHz, taking into account sharing and compatibility, without placing undue constraints on existing services in this band. Based on the results of studies, an appropriate amount of spectrum may be made available to the MSS systems in the 4-16 GHz range to overcome the shortfall of spectrum for the present and future MSS systems. The total requirements for the MSS in the 4‑16 GHz range for the year 2020 are estimated to be between [240 and 335 MHz]18 in each direction, and are contained in Report ITU-R M.[MSS-REQS]. 

All frequency bands in the 4-16 GHz range have been assessed for possible sharing with new MSS systems and only some bands were identified for further detailed studies. These studies are focused on assessing the feasibility of MSS operations in the following frequency bands: 5 150‑5 250 MHz (MSS s-E), 7 055-7 250 MHz (MSS s-E), 8 400-8 500 MHz (MSS E-s), 10.5‑10.6 GHz (MSS s‑E), 13.25-13.4 GHz (MSS s-E), 15.43-15.63 GHz (MSS E-s). The results of ongoing studies are contained in Report ITU-R M.[MSS‑SHARING]. For each of these bands, methods have been developed for new MSS allocations and for no change to the current allocations.
Because of the complexity of the issues and the need for more detailed elements, section 4/1.25/6 does not contain text for regulatory and procedural considerations for the methods that would make new MSS allocations. For these methods, the regulatory and procedural considerations need to be developed.

Some administrations are of the view that the studies are not sufficiently complete and that the term “Method” should be replaced by “Options to further proceed”.  

5/1.25/2
Background
In many regions and countries of the world, the use of satellite communication systems for the purpose of mobile satellite telephony and data applications has increased in recent past. However, further development and advancement of these systems has been constrained primarily due to shortage of spectrum resources. 

WRC-07 agreed a new agenda item for WRC-12 for consideration of possible new allocations to the MSS, in accordance with Resolution 231 (WRC‑07).
All allocated services in the Table of Frequency Allocations in RR Article 5 that appear in any candidate band would need to be considered as part of the studies.

5/1.25/3
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports
The main elements required for the studies are: 1) to establish technical characteristics of new MSS systems that might operate in the frequency range in question; 2) to evaluate the spectrum requirements for new MSS applications; 3) sharing studies with other services. Technical characteristics of example MSS systems are contained in Report ITU-R M.[MSS-SHARING].

Relevant ITU‑R Documents: Recommendations ITU‑R RA.769, ITU‑R SA.1014, ITU‑R SA.1047, ITU‑R SA.1157‑1, ITU‑R RS.1166, ITU‑R M.1739, ITU‑R F.1777, ITU‑R M.1796, ITU‑R M.1824 and ITU‑R M.1828; Reports ITU‑R M.2077, ITU‑R RS.2068, ITU-R M.[MSS-REQS] and ITU‑R M.[MSS‑SHARING].
5/1.25/3.1
Estimated Spectrum needs

Assessment of the spectrum needs for the MSS, more precisely for the satellite component of IMT in the 1‑6 GHz range, was carried out prior to WRC-07 and is contained in Report ITU-R M.2077. For the year 2020, the shortfall in MSS spectrum is between 19 and 90 MHz in the uplink direction and between 144 and 257 MHz in the downlink direction, including the distribution applications. These needs are indicated as being required in the 1-6 GHz range on the basis that high mobility applications would not be feasible in frequency bands above 6 GHz. 

The MSS applications envisaged in Report ITU-R M.2077 are related to small, typically handheld, portable devices, with a maximum data rate of 144 kbit/s. By current standards, this is quite modest. Current terrestrial mobile systems using 3G technologies (such as High Speed Downlink Packet Access (HSDPA)) are providing data rates of up to 7.2 Mbit/s (download) to a user and higher data rates are likely to be introduced in the future, particularly when terrestrial IMT-Advanced systems are deployed. The use of such high data rate applications in terrestrial mobile networks is likely to be a driver for demand of higher data rate services in the MSS. 

Two new studies have been conducted to estimate the spectrum needs for MSS systems with data rates of up to around 2 Mbit/s. These studies are intended to support the provision of “broadband MSS” service to land, maritime and aeronautical users, using small directional antennas. Such MSS broadband data rates require much more spectrum than is currently available for MSS, and would ensure the availability of broadband to most areas. The studies are summarized in Report ITU‑R M.[MSS-REQS].

It is concluded that the estimated spectrum needs shown in Table 1 for the MSS in the range 4‑16 GHz should be considered in the context of WRC-12 Agenda item 1.25.

Table 1

Estimated spectrum needs by 2020 in the 4-16 GHz range19
	
	Low/baseline scenario
	High traffic scenario

	Estimated spectrum needs in the Earth-to-space direction (as contiguous as possible)
	[240 MHz]
	[335 MHz]

	Estimated spectrum needs in the space-to-Earth direction (as contiguous as possible)
	[240 MHz]
	[335 MHz ]


It should be noted that the traffic forecasts, from which these spectrum needs were derived, can only be afforded by cost-effective MSS systems if those spectrum needs are addressed through new MSS allocations that are in larger contiguous blocks, and not a large number of small allocations. It is therefore highly desirable that new MSS allocations are, to the extent possible, contiguous.
Some administrations believe that the studies during the last period for the assessment of spectrum as indicated above has now been considerably increased without any solid and justified studies on users requirements. This increase could make the allocation difficult due to the congestion of the frequency bands considered in the study. Some other administrations do not share the same views.

5/1.25/3.2
Potential frequency bands for new MSS allocations

The ITU-R has examined the bands between 4 and 16 GHz and identified some bands as having potential for new allocations, subject to completion of sharing studies with respect to other services. Those bands are:

	Frequency band20
	MSS direction
(DL = downlink, 
UL = uplink)

	5 150-5 250 MHz
	DL

	7 055-7 250 MHz
	DL

	8 400-8 500 MHz
	UL

	10.5-10.6 GHz
	DL

	13.25-13.4 GHz
	DL

	15.43-15.63 GHz
	UL


Detailed studies on these bands are contained in Report ITU-R M.[MSS‑SHARING]. This Report also contains initial assumptions for sharing criteria for MSS applications, which need to be developed further for different types of MSS applications.

To be effective, it would be necessary to provide both uplink and downlink allocations of approximately similar size. 

During the consideration of WRC-12 Agenda item 1.25 in ITU-R all bands within the 4‑16 GHz range were considered. A number of frequency bands were not considered appropriate for MSS allocations because of obvious non-compatibility with incumbent services.

In addition, in certain frequency bands, detailed technical studies and information on the deployment of existing and planned services was presented within ITU-R which led to the conclusion that sharing is not feasible between the MSS and existing services. Consequently, these bands are no longer under consideration for new MSS allocations. The relevant bands and the studied MSS direction (uplink or downlink) are as follows: 4 400-4 500 MHz (MSS uplink and downlink), 4 800-4 990 MHz (MSS uplink), 7 750-7 900 MHz (MSS uplink)21 and 14.8-15.35 GHz (MSS uplink and downlink).  

5/1.25/3.3
Possible mitigation techniques to be implemented in the potential frequency bands

Some administrations are of the view that the following general issues may need to be taken into consideration.

For MSS downlink bands, where interference may be caused to a mobile earth station (MES) from a terrestrial source (which could be an earth station or a terrestrial station), an MES may be able to operate successfully by selecting a channel that does not overlap with the interfering signal. For example, by scanning all potential channels before establishing a call, one or more interference-free channels may be identified. It should be noted that this method might not be practical if interference is present across the entire MSS downlink band or if for any other reason no other channel is available for the MES to switch to. If successful, and if the MES has the capability to signal the available channels to the MSS channel assignment system during a link establishment, an interference-free downlink channel could be assigned to the MES. Naturally, it is desirable for MSS systems to operate in an environment as free from interference as possible, but the possibility of interference should not be seen as ruling out potential MSS operations. 

For MSS uplink bands, where an MES could cause interference to terrestrial stations or earth stations, the MES would have to comply with exclusion areas. The feasibility of MSS operation therefore depends on the necessary size, locations and number of the exclusion areas. Exclusion areas can be put into effect by using the geo-location facility that already exists in most MESs. This might consist of, for example, a Global Navigation Satellite System (GNSS) receiver in the MES so that its location can be determined and signalled to the MSS control facility. If the MES is located in an exclusion area, it could be prohibited from transmitting on the necessary frequencies. Alternatively, the exclusion could be applied to any MES within a particular satellite beam that overlaps with the excluded area. The latter approach may be simpler to implement but could lead to unnecessarily large exclusion areas. The former approach implies the establishment of a dynamic database to contain the exclusion area characteristics and definition that could be updated as new stations are implemented. However, for both approaches, this would require that information from the operator of the terrestrial or earth station will have to be conveyed to, taken into account and implemented by MSS operators. For some types of earth stations and terrestrial stations, the frequencies that require protection from MESs can change. For such stations, it may be necessary to establish protection based on operation of the earth station or terrestrial station over the full range of operating frequencies. This would de facto mean that in some cases the entire bandwidth used by the earth station or terrestrial station is not available for the MES within the exclusion zone. If the number of stations to be protected is very large and they are deployed in high densities, or if they are mobile, the exclusion area may have to be defined for a large geographic area containing all stations (potentially the whole territory of a country or region). If the number of stations to be protected is relatively small, an exclusion area can be defined for each station individually. The size of the exclusion zones varies and will depend on the service and the characteristics of the MES (including aircraft earth stations (AESs), which may require exclusion areas of several hundred km), and on the characteristics of terrestrial/earth stations. The number of stations to be protected from MES emission is an important consideration of the feasibility of MSS operations. Also of particular importance is the protection of increasing numbers of earth stations to be deployed in the future or earth stations that have to be re-located, e.g. due to compatibility issues with other already existing services. A further important consideration is the cross-border issues that would arise from the use of the approaches outlined above.   

The downlink channel scanning method to find an interference free channel requires the availability of an uplink channel to transmit the necessary information to the MSS network control. If the MES is in an exclusion zone for which no uplink operation is permitted, it could not work, unless the MESs is equipped to operate with two or more transmit bands. 
Some other administrations are of the view that the above approach is complex, costly and difficult to be implemented.

5/1.25/4
Analysis of the results of studies

The summary below is based on the understanding that wherever studies are mentioned, these studies are in most cases limited to the GSO MSS versus other radio services in accordance with the relevant frequency band.

5/1.25/4.1
The band 5 150-5 250 MHz

This band is considered for MSS downlinks. This band is currently allocated to the ARNS, the FSS (Earth-to-space) and the MS (except aeronautical mobile) service on a primary basis. This band is also allocated to the AMS on a primary basis in some countries through RR No. 5.446C. The band 5 150‑5 216 MHz is allocated for feeder links for the RDSS (space-to-Earth) through RR No. 5.446. 
5/1.25/4.1.1
Aeronautical radionavigation service

With regard to the ARNS, under WRC-12 Agenda item 1.3, Unmanned Aircraft Systems (UAS) are looking to use the ARNS allocation in this band for “sense and avoid” operations. Studies are required to determine any possible interference issues between the UAS and the MSS, based on characteristics developed under WRC-12 Agenda item 1.3.

5/1.25/4.1.2
Fixed-satellite service

With regard to the FSS, this band is used for the feeder uplinks to non-GSO MSS systems. Simulation of interference from GSO MSS service downlinks to the non-GSO MSS feeder links indicates that the mean I/N to a non-GSO MSS satellite is about −44 dB and the peak I/N is about −12 dB. Consequently, it is considered that sharing is feasible, although constraints could be required on the MSS service downlinks. Receiving MESs could be vulnerable to interference from non-GSO MSS feeder-link earth stations (gateways). For land based MESs, interference could exceed the criterion when within a few km (up to about 50 km in the worst case). In the case of AESs, interference above the criterion could be received within the visibility range of the FSS gateway earth station. This range is up to 450 km in the worst case. However, as the number of gateways operating in this band is, currently, low (about 25 throughout the world), MSS would operate on the condition not claiming protection. Further development of non-GSO MSS networks with feeder uplinks in the 5 091-5 250 MHz band will lead to additional gateways and additional areas where interference from gateways to MESs would be experienced. It must be noted that the interference analysis conducted was valid only for GSO spacecraft utilizing multi-beam downlink antennas. The assumed pfd levels for GSO MSS systems require use of relatively large receive antennas that would need to be pointed at the transmitting spacecraft. The characteristics of alternative systems, such as non-GSO MSS systems serving omnidirectional antennas, that deviate from the assumptions made for the computer simulations could result in interference to the feeder uplinks of non-GSO systems using the 5 150-5 250 MHz band. Therefore, provisions (such as pfd levels) would need to be associated with any addition of an MSS allocation to the 5 150-5 250 MHz band to avoid an unacceptable interference situation for the feeder uplinks for MSS systems. Such limitations could come about through pfd levels to protect terrestrial systems in the band (e.g., radio local area networks (RLANs) or aeronautical mobile telemetry (AMT) discussed below). In addition, constraints on the placement and development of future non-GSO MSS gateways, due to near certain interference from feeder uplinks into GSO MESs, would have to be addressed.

Through RR No. 5.447B, the band 5 150-5 216 MHz is allocated to the FSS (space-to-Earth), limited to feeder links of non‑GSO‑satellite systems in the MSS. No use of this band by non-GSO MSS feeder links in the space-to-Earth direction has been identified.

5/1.25/4.1.3
RLAN systems in the mobile service

The band 5 150-5 250 MHz is used by RLAN systems, which operate in the MS. In this band, RLANs are limited to indoor use and power limited through Resolution 229 (WRC-03). Interference from MSS downlinks to RLANS has been assessed using the RLAN protection requirements in Recommendations ITU-R M.1828 and ITU-R M.1739. Interference from proposed MSS downlinks would not exceed the protection criteria. The maximum acceptable downlink pfd is −112 dB(W/m2.MHz), for all arrival angles. Interference could be received from RLAN transmitters to MESs. Interference above the criterion may be received when the MES is within around 100-200m if the RLAN transmitter is in an urban environment and around 900-3 800 m in a rural environment. MESs may be able to co-exist with such interference if designed with mitigation features as described in section 5/1.25/3.2.
In some countries, parts of the band 5 150-5 250 MHz are available for broadband disaster relief (BBDR) applications. Such systems would be deployed on an ad hoc basis, in the event of an emergency. Interference from MSS downlinks into BBDR base stations and user equipment has been assessed. In both cases, interference from the proposed MSS downlinks would not exceed the interference criteria. The maximum acceptable downlink pfd is −113 dB(W/(m2(MHz)), for all arrival angles. Interference from BBDR base stations and user terminals could cause interference to MESs. The separation distances needed to ensure that interference does not exceed the criterion for the MES are about 2-12 km for the BBDR base station and about 0.8-3.3 km for the BBDR user equipment. MESs may be able co-exist with such interference if designed with mitigation features as described above. The operation of BBDR networks would occur only occasionally, which would mitigate the interference potential.

5/1.25/4.1.4
Aeronautical Mobile Telemetry

Aeronautical Mobile Telemetry (AMT) is allocated in some countries by RR No. 5.446C. Interference could occur from MSS downlinks to the aeronautical telemetry receiving ground station. Using the proposed GSO MSS downlink characteristics, interference would meet the criterion for cases where the MSS satellite is above about 30° elevation. At lower elevation angles excessive interference could occur unless the aeronautical telemetry station is able to avoid pointing the receiving antenna at the geostationary arc. One potential pfd mask that may be considered to protect aeronautical telemetry receivers from MSS downlinks and the following mask has been assessed:

	pfd value in dB(W/m2) for angles of arrival () above the horizontal plane
	Reference bandwidth

	0-5
	5-15
	15-90
	

	–135
	–135 + 2( – 5)
	–115
	1 MHz


This mask may provide adequate protection to aeronautical telemetry stations for all arrival angles.
With regard to the use of the band 5 150-5 216 MHz by the RDSS, no characteristics have been identified and hence no studies have been conducted.

5/1.25/4.2
The band 7 055-7 250 MHz22

[…]
5/1.25/4.3
The band 8 400-8 500 MHz25
[…]

5/1.25/4.4
The band 10.5-10.6 GHz26
[…]

5/1.25/4.5
The band 13.25-13.4 GHz

This band is considered for a possible MSS space-to-Earth allocation. Either this band and/or 10.5‑10.6 GHz, are considered as potential MSS downlink bands, paired with 15.43-15.63 GHz.

The band is currently allocated to the EESS (active) and SRS (active) on a primary basis. The band is also allocated to the ARNS on a primary basis, limited to use for Doppler navigation aids through RR No. 5.497. Characteristics of Doppler navigation aids systems are currently being determined. 

5/1.25/4.5.1
Sharing with remote active sensors

Regarding potential use of this band by remote active sensors, three types of instrument are considered under the EESS (active) allocation: scatterometers, altimeters and precipitation radars. Information from Report ITU-R RS.2068 and Recommendation ITU-R RS.1166, as well as information collected so far, shows that in the band 13.25-13.4 GHz there is currently only one operational system (a scatterometer) using a few MHz at the edge of 13.4 GHz. There are planned systems that would operate in the band 13.25-13.4 GHz band. There is no existing use for altimeters and precipitation radars in this band. Current systems operate in the band 13.4-13.75 GHz. 

MSS and EESS may use overlapping frequencies in the future. Taking into account the technical analysis, it is expected that a potential MSS downlink would not cause interference to EESS (active) sensors, including those operating in the band 13.25-13.4 GHz. However, special care should be given for the protection of precipitation radars due to the relatively small positive margin. Further studies are required.

MSS earth stations will also be susceptible to interference from the EESS (active) and SRS (active) space stations, and the effects of this potential interference into the MSS earth stations has not been studied.
No existing or currently planned use has been identified for the SRS (active). 

5/1.25/4.5.2
Sharing with the aeronautical radionavigation service

A number of administrations use Doppler navigation aids in this band, which are operated in the ARNS onboard aircraft. Such use is under RR No. 4.10. 

Considering potential interference from MSS downlinks to ARNS receivers, one preliminary sharing study, which considers interference into the back lobe of the ARNS antenna has concluded that interference would be below the criterion. Another preliminary study which considers interference into the side lobe of the ARNS antenna has concluded that MSS downlinks may cause harmful interference to ARNS systems. The studies made different assumptions for the ARNS characteristics and these require review. Further consideration of the assumptions, including possible main-lobe coupling, is required to resolve the differences and to finalize the results.

Regarding interference from ARNS transmitters to MES receivers, calculations show that considerable interference excess (more than 40 dB for any scenario) can be expected for the receiving MESs from the transmitter installed both on airplane and helicopter. Taking into account that receiving MES can be located in the visibility area of several aircraft simultaneously, the cumulative interfering effect will result in even greater degradation of the interfering situation for receiving MESs.

5/1.25/4.6
The band 15.43-15.63 GHz

This band is considered for a possible MSS Earth-to-space allocation. The band is considered as a potential MSS uplink band, paired with either 10.5-10.6 GHz and/or 13.25-13.4 GHz.

The band is currently allocated to the FSS (Earth-to-space and space-to-Earth), limited to use for the feeder links of non-GSO MSS systems through RR No. 5.511A.

5/1.25/4.6.1
Sharing with the aeronautical radionavigation service

This band is also allocated to the ARNS on a primary basis and provision RR No. 4.10 would apply. The entire band is used in several countries for aircraft landing systems (ALS). The studies in Report ITU‑R M.[MSS-SHARING] propose in the uplink direction that co-coverage sharing between MSS and ALS would not be feasible in those countries which operate ALS systems in this band but may be feasible in other countries which do not operate ALS systems in this band, provided there is sufficient frequency/distance separation.

In addition, the above mentioned usage requires advanced satellite antenna structure, according to Report ITU-R M.[MSS-SHARING]. The antenna discrimination between the satellite receiving antenna main beam and the ALS antenna main beam should be more than 42 dB which leads to large geographical separation distances between ALS and MSS. Further studies are required if necessary. 

Airborne multipurpose radars (MPRs) may also be used in the band 15.4-15.7 GHz. Co‑frequency co-coverage sharing with MSS systems is not feasible and co-coverage sharing of this band with multipurpose radars may be feasible if different frequencies are used. It should be noted that the multipurpose radar operates with a relatively small bandwidth (500 kHz) and therefore MESs may be able to avoid operating on the same frequencies.  

The band 15.4-15.7 GHz is also used for Surface Based Radars (SBR). MESs might have to avoid operating close to such stations but this might be an acceptable constraint. 

5/1.25/4.6.2
Sharing with the fixed-satellite service

Although the band is allocated for non-GSO MSS feeder links in the FSS, it is understood that there is no current or planned use for such applications in this band.

5/1.25/4.6.3
Sharing with the radiolocation service

The band 15.43-15.63 GHz is also considered under WRC-12 Agenda item 1.21, seeking 300 MHz in the band 15.4-15.7 GHz for an allocation to the RLS. This would increase the current allocation to the RLS in the band 15.7‑17.3 GHz. Preliminary studies of sharing with the RLS show that sharing will be difficult. However, MSS operations could be feasible in the case that spectrum within portions of the band 15.43-15.63 GHz is not allocated to the RLS by WRC-12, leaving the possibility of an allocation to the MSS.

A single MES will cause interference into the radar and, depending on the number of MESs deployed, the interference into the radar receiver may reach harmful levels. Further studies are required before any MSS allocation is made in this band.

5/1.25/4.6.4
Compatibility with the radio astronomy service in the band 15.35-15.4 GHz

MSS uplink operations in the band 15.43-15.63 GHz are compatible with radio astronomy applications operating in the band 15.35-15.4 GHz but some filtering on the MES emissions could be necessary to meet the protection criteria for continuum observations of −156 dB(W/m2) in the band 15.35-15.4 GHz.
5/1.25/4.7
View of some administrations on the bands 7 055-7250 MHz, 8 400-8 500 MHz and 10.5-10.6 GHz

Several administrations expressed the view that taking into account the cumulative impact of all aspects listed above in sections 5/1.25/4.2 and 5/1.25/4.3, sharing between incumbent services and new MSS applications would practically not be feasible in the frequency bands 7 055-7 250 MHz and 8 400-8 500 MHz due to severe operational constraints that MSS systems may suffer to achieve compatibility with affected current and future systems of other services and due to interference that may be caused by MSS to other services to which the frequency band is allocated. Furthermore Resolution 231 (WRC-07) could not be complied with considering the constraints which would have to be imposed on existing services in order to allow for viable MSS operations. Therefore, these frequency bands should be removed from the list of candidate bands.

Some administrations supported the above view and furthermore considered that the band 10.5‑10.6 GHz should also be removed from the list of candidate bands.

Some other administrations do not share the above views and consider that MSS operations in these bands may be feasible without undue constraints on existing services. Those administrations expressed the view that these bands should not be removed.

Some other administrations are of the view that studies should continue in these bands.

5/1.25/5
Methods to satisfy the agenda item

The methods to satisfy the agenda item are considered below for each of the six examined bands. From these bands, example potential pairings are: 1) MSS uplink in the band 8 400‑8 500 MHz paired with either 5 150-5 250 MHz or 7 100-7 190 MHz as MSS downlink bands; and 2) MSS uplink in the band 15.43-15.63 GHz, paired with MSS downlink in the band 10.5-10.6 GHz and/or 13.25-13.4 GHz. For option 2), as there is a potential MSS uplink allocation of up to 200 MHz to be considered, MSS downlink of up to 200 MHz could be considered made up of allocations in the ranges 10.5-10.6 GHz and 13.25‑13.4 GHz. 

5/1.25/5.1
A. The band 5 150-5 250 MHz

Method A1. There would be no allocation to the MSS in this band and therefore no change to the Radio Regulations.

Advantage

−
No impact on existing services.

Disadvantage

–
The demand for broadband MSS spectrum may not be met, unless adequate spectrum could be found in other frequency bands.
Method A2. Introduction of primary MSS downlink allocation in RR Article 5, together with additional provisions in RR Articles 5 and 21 and RR Appendices 5 and 7 to ensure necessary protection of existing services, developed based on the studies conducted in Report ITU-R M.[MSS-SHARING]. This method includes the following provisions:

−
Footnote in RR Article 5 limiting use of the MSS allocation to GSO systems.

−
Power-flux density limits in RR Article 21 to protect mobile services (including RLANs) operating under RR No. 5.446A.
−
Power-flux density levels in RR Appendix 5 as coordination thresholds to protect AMT operating under RR No. 5.446C. RR No. 9.14 would be applied through the footnote referring to RR No. 9.11A.

−
Footnote in RR Article 5 to require coordination of MSS and non-GSO MSS feeder links under RR No. 9.11A in order to address interference from MSS satellites into non‑GSO MSS feeder link satellite receivers. The coordination trigger in RR Appendix 5 would be frequency overlap under the current entries for RR No. 9.13 and RR No. 9.12A.  

–
With respect to regulatory conditions for potentially affected receiving MESs, there are two options: 


Option (1): Add columns for the frequency band to the appropriate Tables of RR Appendix 7, regarding coordination of transmitting non-GSO MSS feeder link stations (Table 9a), RLANs (Table 8c) and AMT stations (Table 8c) with respect to receiving MSS earth stations. Such changes to RR Appendix 7 only apply cross-border coordination, to allow Administrations who wish to implement MSS to coordinate these MESs with neighbouring countries.


Option (2): Regulatory conditions would ensure that MSS earth stations shall not claim protection from terrestrial services and transmitting earth stations in the FSS.

–
It may also be necessary to develop appropriate regulatory measures to address sharing between MSS and ARNS; and between MSS and RDSS.

Advantages

–
Would provide a downlink allocation of 100 MHz for the MSS, partially responding to the need for additional MSS allocations, and make a significant step towards meeting the demand for broadband MSS applications.

−
Implementation of the proposed coordination mechanisms provides flexibility for operators to reach solutions tailored to particular interference situation, while protecting the existing services.

Disadvantages

−
Would require the establishment of regulatory provisions to provide for the protection of the existing services, or coordination procedures or other approaches in order to ensure protection of MES, which would place additional regulatory requirements or constraints on these services. 

–
MSS systems would need to be designed to accept interference from terrestrial or earth stations. 
5/1.25/5.2
B. The band 7 055-7 250 MHz

[…]

5/1.25/5.3
C. The band 8 400-8 500 MHz

[…]

5/1.25/5.4
D. The band 10.5-10.6 GHz 

[…] 
5/1.25/5.5
E. The band 13.25-13.4 GHz

Method E1. There would be no allocation to the MSS in this band and therefore no change to the Radio Regulations.

Advantage

−
No impact on existing services.

Disadvantage

–
The demand for broadband MSS spectrum may not be met, unless adequate spectrum could be found in other frequency bands.

Method E2. Introduction of an MSS primary downlink allocation in the band 13.25-13.4 GHz in RR Article 5, together with additional provisions in the RR to ensure necessary protection of existing services, developed based on the studies conducted in Report ITU-R M.[MSS-SHARING], subject to the further development of the studies anticipated before WRC-12. This method entails the following provisions:

−
Footnote in RR Article 5 limiting use of the MSS allocation to GSO systems.

–
It may also be necessary to develop appropriate regulatory measures to address sharing between the MSS and ARNS (limited to Doppler navigation aids); and between the MSS and the EESS (active); and between the MSS and the SRS (active). With regard to sharing with the ARNS, one option is to include MSS into the scope of RR No. 5.498A.
–
with respect to regulatory conditions for potentially affected receiving MESs, there are two options: 


Option (1): A coordination process between terrestrial services and receiving MESs would be developed.


Option (2): Regulatory conditions to ensure that MESs shall not claim protection from terrestrial services (including the RLS).

Advantages

–
Would provide a downlink allocation for the MSS, partially responding to the need for additional MSS allocations, and make a significant step towards meeting the demand for broadband MSS applications.

−
Implementation of the proposed regulatory measures would allow to identify sharing solutions, while protecting the existing services.

Disadvantages

−
Would require the establishment of regulatory provisions to provide for the protection of the existing services, or coordination procedures or other approaches in order to ensure protection of MES, which would place additional regulatory requirements or constraints on these services.

–
MSS systems would need to be designed to accept interference from terrestrial or earth stations. 
5/1.25/5.6
F. The band 15.43-15.63 GHz 

Method F1. There would be no allocation to the MSS in this band and therefore no change to the Radio Regulations.

Advantage

−
No impact on existing services.

Disadvantage

–
The demand for broadband MSS spectrum may not be met, unless adequate spectrum could be found in other frequency bands.

Method F2. Introduction of a MSS primary uplink allocation in the band 15.43-15.63 GHz in RR Article 5, together with additional provisions in the RR to ensure necessary protection of existing services, developed based on the studies conducted in Report ITU-R M.[MSS-SHARING], subject to the further development of the studies anticipated before WRC-12. The band allocated to MSS would take into account the possible need for an allocation in the range 15.4-15.7 GHz to address the requirements of UASs (WRC-12 Agenda item 1.3) and the requirements of radiolocation systems (WRC-12 Agenda item 1.21). For example allocations could be made to each of the three proposed new services in the range 15.4-15.7 GHz.

This method entails the following provisions:

−
Footnote in RR Article 5 limiting use of the MSS allocation to GSO systems.

–
It may also be necessary to develop appropriate regulatory measures to address sharing between MSS and ARNS (RR No. 4.10 applies); and between MSS and FSS (limited to non-GSO MSS feeder links). 

–
Measures for protection of the RAS in the nearby band, 15.35‑15.4 GHz, may be required. 

Advantages

–
Would provide an uplink allocation for the MSS, partially responding to the need for additional MSS allocations, and make a significant step towards meeting the demand for broadband MSS applications.

−
Implementation of the proposed regulatory measures would allow to identify sharing solutions, while protecting the existing services.

Disadvantages

−
Would require the establishment of regulatory provisions to provide for the protection of the existing services, or coordination procedures or other approaches in order to ensure protection of MSS space stations, which would place additional regulatory requirements or constraints on these services.

–
Coordination would be required for MES operations in the vicinity countries operating terrestrial systems in this band. This could result in some exclusion areas for MESs. 
Method F3. Introduction of a MSS uplink allocation in RR Article 5 in the band 15.43-15.63 GHz, subject to RR No. 9.21, with the following provisions. The method is developed based on the studies conducted in Report ITU-R M.[MSS-SHARING], subject to the further development of the studies anticipated before WRC‑12.

–
The protection of stations in the existing services shall be ensured through seeking the agreement from administrations under RR No. 9.21. In addition, explicit agreement from administrations on inclusion of their territories in the service areas of particular MSS satellite networks would be required through the satellite network coordination.

–
Measures for protection of the RAS in the nearby band, 15.35‑15.4 GHz, may be required. 

–
Implementation of AESs would need to be considered separately.

Advantages

–
Would provide an uplink allocation for the MSS, partially responding to the need for additional MSS allocations, and make a significant step towards meeting the demand for broadband MSS applications.

−
The agreement seeking procedure ensures protection of future and/or planned stations of existing services.  

Disadvantages

−
Would require the establishment of regulatory provisions to provide for the protection of the existing services, while placing additional regulatory requirements or constraints on the MSS, including the possible restrictions on the operation of AESs.

–
Requires the explicit agreement from administrations on inclusion of their territories in the service areas of particular MSS satellite networks.

5/1.25/6
Regulatory and procedural considerations

5/1.25/6.1 
Methods A1, B1, C1, D1, E1, F1: no change to the Radio Regulations

SUP

RESOLUTION 231 (WRC-07)

Additional allocations to the mobile-satellite service with 
particular focus on the bands between 4 GHz and 16 GHz

5/1.25/6.2 
Methods A2, B2, C2, C3, D2, E2, F2, F3  

Editor’s note: since sharing studies are not completed, it was felt difficult to provide details on the precise regulatory and procedural considerations that may be proposed.
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18 	The square brackets indicate that there is a need for further studies.


19 	There is a need for further studies on the bandwidths for the estimated spectrum needs.


20 	See section 5/1.25/4.7.


21 	Studies for the band 7 850-7 900 MHz also considered the use of this band for MetSat, as is considered under WRC-12 Agenda item 1.24.


22 	See section 5/1.25/4.7


25 	See section 5/1.25/4.7. 


26 	See section 5/1.25/4.7.





