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	Summary: This document describes a broadband communication link for ships engaged in coordinated off-shore activities. The link is used between ships and between ships and fixed off-shore installations. For this communication link it is proposed to find two harmonised frequencies in the 5 GHz range. 

	

	Proposal: It is proposed that WG FM should consider identifying a small number of frequencies (say 2) in the 5 GHz band for broadband links between ships engaged in coordinated off-shore activities. This would facilitate the development of a harmonised standard by ETSI for this type of systems.  

	

	Background: Off-shore activities between vessels and between vessels and fixed structures, typically oil installations at sea, are benefitting from the development of new systems and applications that require a high degree of exchange of data to support coordinated simultaneous operations, such as dynamic positioning, non-routine operations within an installation's safety zone, seismic and survey activities, activities for heavy lift vessels.  These activities use communication systems for increased efficiency as well as for maritime safety and security during the operations, and need high speed digital communication is increasing. Basic VHF communication services, satellite communication and WLAN systems do not support the high speed and data throughput needed in advanced and demanding operations like for example in simultaneous operations where several vessels and fixed structures are cooperating in complex operations at sea.

Maritime off-shore activities have by nature an international side as will such systems will often operate in national waters close to other national waters, and may engage shipping of different nationalities.

	






General
Due to the development of new systems and applications for maritime off-shore operations and supporting systems for maritime safety and security, the need for high speed digital maritime communication is increasing. Basic VHF communication services, satellite communication and state of the art WLAN systems does not support the high speed and data throughput needed in advanced and demanding operations like for example in simultaneous operations where several vessels and fixed structures are cooperating in complex operations at sea. There is therefore a need to develop new radio communication systems with higher capacity and link type characteristics to meet the new requirements for data capacity, speed and throughput.
A high speed maritime broadband radio system at high frequencies with adaptive antenna arrays will enable beamforming and high directivity. A radio communication system with advanced beamforming and digital processing may greatly increase the capability and capacity of the radio system compared to state of the art systems.
In order to achieve these benefits, however, it is necessary to operate typically in the 5 GHz band or higher in order to implement antenna arrays of practical size. Due to the high directivity used and thereby relatively high ERP, a suitable frequency allocation is necessary to avoid interference problems with current WLAN systems and similar kind of equipment.
The main use for a maritime broadband radio system is data communication between vessels and between vessels and fixed structures, typically oil installations at sea. As the system is totally digital, it can be used for voice, video and data transmission. Data rates will typically be in the order of 10 Mb/s or more. The communication content will typically be different kind of operational data, navigational data, administration data, update of chart data, and messaging, live video from cameras , radar data etc. 
Transmission of data rates like this, is by no means a trivial matter. Problems due to sea-reflections and reflections from structures may frequently occur and should be mitigated by suitable processes in the digital processing platform. Moreover, the high directivity obtained with phasing of antenna arrays makes it possible to establish a kind of dynamical link communication system between several entities. The antenna directivity and pointing angle can be dynamically adjusted both in azimuth and elevation thereby optimizing the link budget under different conditions. Moreover, phasing of antennas can be used to create antenna nulls in directions which should not be illuminated with high ERP, or to suppress interfering signals from specific directions.

Description of maritime simultaneous operations
Maritime simultaneous operations are concurrent activities which has a potential for dangerously interfering with each other. Such operations can typically include, but are not limited to:
-	a vessel undertaking a non-routine operation within an installations safety zone,
-	work on subsea umbilical, risers and flow lines,
-	field development work with several vessels and contractors.
Vessels include, for example, diving support vessels, heavy lift vessels, supply boats, barges, pipe lay and cable lay, accommodation, seismic and survey vessels, vessels operating in dynamic positioning mode. Installations cover, for example, fixed and floating production platforms, drilling rigs and production units.
Simultaneous operations often involve multiple companies (owners, contractors, subcontractors, vendors) large multi-disciplined workforces and a wide range of daily, 24 hour, routine and non-routine construction and commissioning activities.


Accordingly, efficient and secure communication between the involved parties is of vital importance. The communication systems in use today is mainly standard VHF and satellite communication which need to be coordinated between the parties before the operation. VHF communication is a proven method of speech communication, but does not support the high data rates that is necessary in complex operation involving dynamically positioning systems, electronic chart systems and computer controlled decision support systems. Satellite communication may support high data rates, but it often introduces unwanted delays in the communication chain. Today’s complex simultaneous operations, therefore require a high speed data communication system tailored to integrate a large number of data communication sources and supporting live video from the units involved.
Off-the-shelf broadband networks are not well suited for simultaneous operations environments due to short range and low resistance to interference. The capacity of such networks is also too low to support the demanding applications found in simultaneous operations. Moreover, such units are not optimized for transmission over sea which may heavily degrade their performance.


Frequency considerations
From a technical point of view, the 5 GHz band is well suited for making highly directive antennas while still having good propagation properties.  The links should be operated within the mobile service and the band 5150 - 5250 MHz is allocated to aeronautical radionavigation, fixed satellite service and mobile service except aeronautical mobile service.  Footnotes 5.446A and 5.446B give priority to land mobile WLAN services.

Example of technical date:
Experimental time limited frequency licenses
Norway has issued a frequency license for the systems with the following technical parameters:

Category:					Digital data communications
Number of RF channels: 		2
Frequencies:				5180 MHz and 5230 MHz
RF channel bandwidth:			20 MHz
Max. transmitter output power:	6W
Antenna gain:				32 dBi
Side lobe attenuation:			> 20 dB
Spectrum mask:				< - 40 dB at ± 10 MHz
						< - 60 dB at ± 20 MHz
						2. harmonic: < - 60 dBc
						3. harmonic: < - 70 dB	

Based on the Norwegian license, frequency license has also been issued by USA for use in the Gulf of Mexico.
So far, the practical experience, although limited, is promising and has shown that the required data throughput and flexibility have been obtained under different operational conditions.
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