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	Summary: 

	In the course of its assessment process for GMDSS approval, the IMO has considered the spectrum used by Iridium and concluded that it is sufficiently protected for the purposes of GMDSS operations. WRC-19 Agenda Item 1.8 resolves (2) directs the ITU-R to consider regulatory provisions related to the introduction of new GMDSS satellite systems.

	Proposal:

	Consider the frequency allocations used by the prospective new provider of satellite GMDSS (Iridium), and identify regulatory options for the frequency allocations that will support provision of GMDSS services.

	Background:

	WRC-19 Agenda Item 1.8 resolves (2) concerns the possible regulatory changes required to accommodate the introduction of a new GMDSS satellite provider by the IMO.  Iridium has provided global maritime communications since 1998 and has made an application to become such a GMDSS provider, using the 1616-1626.5 MHz band on its MSS satellite constellation. It is expected that IMO will have concluded their approval process in advance of WRC-19.





Introduction
Iridium has operated a mobile satellite service in the MSS allocations in the range 1610 – 1626.5 MHz since 1998. The Iridium system is a non-geostationary satellite constellation, and is filed under the ITU network name “HIBLEO-2” [footnoteRef:2]. [2:  HIBLEO-2 contains the frequency assignments in the 1616-1626.5 MHz band.  A separate set of filings, named HIBLEO-2FL and HIBLEO-2FL2, contains frequency assignments for the feeder links and inter-satelite links operating in separate frequency bands.] 

Since it began service, Iridium has provided communications to ships and aircraft as well as other vehicular and hand-held user terminals.  Iridium has applied to the International Maritime Organisation (IMO) to become a part of the Global Maritime Distress and Safety System (GMDSS); this is a “system-of-systems” which uses selected terrestrial and satellite communications networks to provide a reliable means of emergency alerting and rescue coordination for maritime users. GMDSS equipment is a mandatory carriage requirement on larger maritime vessels, but is also commonly carried on a voluntary basis by many smaller vessels.  To date, there is only one satellite provider that provides satellite GMDSS, and it does so via a geostationary network. The addition of Iridium will provide shipowners an alternative to using a single satellite provider where no such choice exists today, and will enable satellite GMDSS in Polar Regions – an area of increased shipping activity where terrestrial means of distress alerting are not feasible - which are not currently served by the sole GMDSS provider.
Iridium applied to the IMO to be recognised as a satellite provider of GMDSS in 2013.  IMO appointed IMSO, an inter-governmental organisation responsible for maritime safety communications via satellite, to assess the Iridium network for compliance with the requirements of the GMDSS, set out in IMO Resolution A.1001(25) [footnoteRef:3].  The assessment addresses a variety of technical and operational requirements. [3:  IMO Resolution A.1001(25), ”Criteria for the Provision of Mobile Satellite Communication Systems in the Global Maritime Distress and Safety System (GMDSS)”] 

In its report, IMSO assessed the spectrum used by Iridium. The report noted that Iridium had filed, coordinated and notified the frequencies used by its satellite network with the ITU, and concluded that this met the protection requirements of GMDSS.
iridium satellite spectrum
The Iridium satellite constellation operates in the following MSS frequency allocation for its service, and will use it to provide GMDSS:
· MSS: 1617.775-1626.5 MHz (currently authorised; satellites have been coordinated and notified for 1616-1626.5 MHz). This band is used in a bi-directional mode known as Time Division Duplex (TDD).  This band is used for communications between the user terminals and the satellites.
Additionally, the network operates in further allocations to connect its satellites to other networks:
· FSS: 19.4-19.6 GHz (space to Earth) / 29.1-29.3 GHz (Earth to space). These bands provide the feeder links, connecting the satellite constellation with terrestrial gateways. This provides trunk interconnection between the satellites and terrestrial networks, including the PSTN and maritime Rescue Control Centres (RCCs).
· ISS: 23.18-23.38 GHz (satellite-to-satellite). These bands provide a highly robust and reliable network interconnecting all of the 66 satellites to each other, and facilitating the routing of traffic across the satellite constellation.
Iridium operates assignments within these allocations, filed with the ITU under the network names HIBLEO-2 (user links) and HIBLEO-2FL (feeder links and inter-satellite links). All assignments for use by the GMDSS service have been fully coordinated, and are notified in accordance with Articles 9 and 11 of the Radio Regulations.
mss allocation under consideration in agenda item 1.8
As highlighted above, Iridium operates MSS assignments filed in the band 1616-1626.5 MHz, which will be used to provide GMDSS service. The allocations in which these assignments operate are as follows:
· 1610.0-1626.5 MHz: MSS (Earth to space) – Primary status
· 1613.8-1626.5 MHz: MSS (space to Earth) – secondary status
The Iridium system is unique amongst commercial satellite networks by operating Time Division Duplex access, a method of duplexing a two-way communications channel within a single radio channel. A user terminal (including a GMDSS terminal) transmits to the satellite (uplink) in half of each timeframe, and receives from the satellite (downlink) in the other, on the same 41kHz channel.
Both the uplink and downlink assignments have been filed, coordinated and notified with the ITU, and have been entered in the International Master Frequency Register (MIFR). Although the downlink (space to Earth) MSS allocation has a secondary status, the Radio Regulations provision 5.365 requires that its use be coordinated in the same way as assignments in primary allocations:
5.365	The use of the band 1 613.8-1 626.5 MHz by the mobile-satellite service (space-to-Earth) is subject to coordination under No. 9.11A.
Thus both the uplink and downlink assignments were coordinated before being notified.
The use of the allocations was considered by the IMSO Group of Experts in their assessment of Iridium’s GMDSS application, who concluded that the level of protection afforded to Iridium’s use of those frequencies is sufficient for GMDSS operational purposes (see IMSO report section 4.4, separate contribution to PTC).
consideration of regulatory changes required in respect of allocations
In its application for GMDSS recognition, Iridium noted that the uplink allocation has a primary status and the downlink a secondary status. It is not a requirement of the Radio Regulations, nor of the IMO, that GMDSS radio systems may operate only in primary allocations; however, the spectrum availability and protection is a significant factor in ensuring the satisfactory operation of these safety-of-life systems.
Iridium satisfies the protection requirement in the following way:
· The unique bidirectional operation of the Iridium user links in 1616-1626.5 MHz effectively provides protection for the downlink.  There is no satellite-to-earth assignment in this frequency range, except the secondary MSS used by Iridium. An uplink interference source in this frequency range will potentially cause interference at both the Iridium satellite and a nearby user terminal; because of the TDD mode of operation on this frequency band, the protection of the Earth-to-space assignment (primary allocation) would therefore effectively protect the space-to-Earth assignment as well.
· The transmission of emergency alerting messages from a vessel in distress takes place in the Earth to space direction, i.e. using an assignment allocated with primary status.
At least two possible alternative solutions may be considered in respect of the allocations, in order to satisfy Agenda Item 1.8 resolves (2):
(i) Upgrade the MSS (space to Earth) allocation to primary status and enter frequency range into Radio Regulations Appendix 15 (list of frequencies used by GMDSS).
a. Benefits: Provides a primary allocation in both directions
b. Drawbacks: Unnecessary change to the allocations, possible consequential changes required to other allocations in the band (e.g. AMS(R)S, RDSS etc), possible consequential changes required to maintain protection of adjacent RAS allocation.
or
(ii) Maintain current MSS allocations without change, enter frequency range into Radio Regulations Appendix 15 (list of frequencies used by GMDSS)
a. Benefits: Avoids any change to the regulatory relationship between services allocated in the band, provides adequate recognition of the GMDSS use of that frequency range. Avoids any change to the protection of adjacent RAS allocation.
b. Drawbacks: None.
Iridium holds the view that no change in the allocation status of the MSS allocations at 1610-1626.5 MHz is necessary in order to satisfy Agenda Item 1.8 resolves (2), and therefore proposes to PTC to consider option (ii) above.
Other regulatory changes may also be required to satisfy Agenda Item 1.8 resolves (2), such as a consideration of the various footnotes. These will be addressed in a later contribution.
_______________________
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