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Inmarsat –C is generally much better than Inmarsat D+ for tracking applications, according to DNV’s Olaf Jansen
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In the past months, there have been presented some ideas about different satcom equipment to be used for satellite tracking of ships, also referred to as long range AIS. 

Inmarsat-C and Inmarsat-D+ are mentioned as alternatives. At this stage an open discussion to express viewpoints seems natural. 

By looking at the quality of service, Coverage, Cost and the Basic Functionality for both systems, Inm-C seems to outperform Inm-D+ for most maritime applications. Below follows a brief elaboration. 

The listed features are not intended to cover all aspects of the two units, only the parts assumed most relevant.

Both Inmarsat-C and Inmarsat-D+ are well-established systems, designed and managed by Inmarsat Ltd. They use the same satellites and the same Land Earth Station (LES) antennas and RF-equipment (i.e. where Inm-D+ is supported by the LES Operator). 
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Quality of Service

Inm-C and D+ use different satellite protocols. 

Inm-C has a built-in low-level retransmission logic in the from-mobile direction for position reports and requests. Inm-D+ has no such facility as default, but an acknowledge message can be requested (normally at an additional charge). 

Without using the optional D+ acknowledge message, a higher probability of lost reports must be expected.

In some areas of the world, two and sometimes even three satellites can be seen simultaneously. The Inm-C MES (Mobile Earth Station) has an optional built-in logic for choosing a different satellite if the first satellite is blocked for a certain period. 

The typical Inm-D+ MES is programmed to search for only one satellite based on the present GPS position. IE,  Inm-C can retune to a different satellite while the Inm-D+ will wait until the first satellite is back in view after e.g. a temporary blockage.

Where latency is an issue, Inm-C has a higher bit rate and a shorter frame size (the frame size is  8.64 sec. for C and 2 min. for D+), as a result the average position report delivery time will in general be less for C than D+, when the land-line delivery method is equal. 
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Coverage

Since both systems operate via the same satellites, it is primarily the MES antenna design and the link budget that defines the actual coverage.

A typical design of an Inm-C maritime antenna handles satellite elevation angles down to –15 degrees [i.e. minus 15], to compensate for the ships roll in heavy seas. 

The typical Inm-D+ antenna handles satellite elevation angles down to about 30 degrees only, resulting in areas of undefined quality around the longitudes 118º West and 120º East and outside ~ ±50º North/South. 

Test results from various sea trials using Inm-D+ in these areas under different weather conditions could be of interest here.

SUBHEAD

Costs

:

The price per 8 bytes reports vary between the LESOs and service suppliers, but as a general indication the Inm-D+ charge for 8 bytes is 2 to 3 times higher than for Inm-C, when not including the D+ acknowledgement message cost. Including the D+ acknowledgement, the D+ price will be about 5 times more expensive than C. 

The traditional Inm-C antenna is typically 2.5 to 3 times more expensive than the Inm-D+ antenna, but Inmarsat Ltd. has introduced an alternative MES concept for Inm-C called Mini-C, which should cost approximately 1.5 to 2 times more than the Inm-D+ MES.

The rough price indications above show that the total cost for the two systems for e.g. a 5 years period will depend on the required frequency of the position reports as well as the chosen MES type. On the basis of prices given by two service suppliers, break-even seems to occur at around 4 to 5 reports per 24 hours when 8 bytes reports are used for both systems.
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Basic Functionality

Since there are different manufacturers for both MES types and also different models available from each manufacturer, it is not possible to be specific about the actual differences between Inm-C and Inm-D+. Therefore only typical features are listed.

Both systems normally have the following functionality: It is possible to send polls to request a position report or modify the configuration; position reports can be sent at pre-defined intervals; a reduced transmission mode can be chosen when not moving; digital inputs can be used to send or stop sending position reports or to report a status; sleep mode is available to save power; an external controller or PC can handle analysis of incoming messages and GPS information and send custom designed reports if preferred, with the desired resolution of position, speed and course

Inmarsat -C typically offers a large range of services with the following report/message sizes: in the from-mobile direction, reports of 8 bytes, 20 bytes and 32 bytes, and messages from 32 bytes to 32 kbytes. In the to-mobile direction, polls and messages from 32 bytes to 32 kbytes 

Inmarsat –C normally allows storage of many (e.g. 100) position reports when out of coverage.

Surveillance zones for reduced/increased position report intervals are changeable by a poll command

The standard maritime position report requires 20 bytes and includes latitude and longitude with a resolution of 2.4 seconds, speed with a resolution of 0.2 knots and course with 1 degree resolution

Typical Inm-D+ features are to carry messages of up to 8 bytes in the from-mobile direction and up to 250 bytes in the to-mobile direction. The system has a buffer with up to 5 position reports. Script programming and polls are available for advanced reporting and dedicated applications. A typical 8 bytes report includes latitude and longitude with a resolution of 10 seconds, speed with a resolution of 10 km/h and course with 6 degrees resolution
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Conclusion

Without the functional requirements or the performance specification for the long range AIS or a general satellite tracking system present, it is not possible to make any categorical conclusions. However, based on the above comparison with emphasis on quality, coverage and the typical features for each MES type, the following should apply:

For limited areas, like e.g. the Mediterranean Sea, coastal waters and pre-defined voyages within the actual coverage area, Inm-D+ can be a good alternative to Inm-C.

For general-purpose satellite tracking of ships within Sea Area A3, Inm-C seems to be the only alternative.
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