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1. High Level RF System Requirements

1.1. Return mooring data or a subset of data to shore at prescribed intervals of one hour or less.

1.2. Manage airtime to make most efficient use possible of satellite time to reduce dollar costs.

1.2.1. Keep airtime below 3000 minutes per month on primary Globalstar modem.

1.2.2. Keep airtime below 50 minutes per month on secondary modem (unless primary fails).

1.3. Manage electrical energy usage to minimize consumption when not transmitting data.

1.4. Provide a maintenance port for line-of-site use while at sea on a nearby ship.

2. Goals

2.1. Provide redundancy for single points of failure in the mooring system. Of primary concern is that in case of failure we can re-establish a connection to the mooring for diagnostic purposes and to return buoy position data. If we were able to restore full or partial data retrieval this would be a plus. The single points of communications-to-shore failure with the existing architecture are as follows:

2.1.1. The Globalstar modem and associated cabling from the MMC housing.

2.1.2. The RFIO card hardware.

2.1.3. The MMC hardware including the SideARM processor board.

2.1.4. The MMC software including the Linux operating system and the SIAM application.

2.1.5. The 12 Volt bus mooring power system is a single point of failure not within the scope of the RF subsystem.

2.1.6. The riser cable is a single point of failure of the mooring, but not the communications-to-shore, and it’s not within the scope of the RF subsystem.

2.1.7. The Medusa switch card is a single point of communications failure between nodes but not the communications-to-shore.

2.2. Provide redundancy using existing system resources and applications to the greatest extent possible. New development time resources are not available.

3. Current System Design (MTM3)

3.1. Block Diagram
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3.2. Functional description. Globalstar modem is powered up, routine is run which dials the shore number and establishes a PPP connection with the shore-side Portal. SIAM checks for active PPP link and negotiates file downloading with Portal. Freewave modem is connected to the controller console serial port and provides a line-of-sight 38.4kBAUD diagnostic and serial connection with the controller.

3.3. Annual RF comms costs. Globalstar =  $6000.

4. MTM4 Draft Simplest Possible System Design (A)

4.1. Block diagram. This is the simplest system we could implement and is the existing baseline design.
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4.2. Functional description. Globalstar modem is powered up, routine is run which dials the shore side portal computer phone number and establishes a PPP connection with the shore-side Portal. SIAM checks for active PPP link and negotiates file downloading with Portal. Freewave modem is connected to the controller console serial port and provides a line-of-sight 38.4kBAUD diagnostic and serial connection with the controller. The maintenance Freewave modem is powered for 30 seconds every 5 minutes. Dedicated instrument FreeWave modem on secondary controller talks to the Seahorse profiler.

4.3. Annual RF comms costs. Globalstar =  $6000.

4.4. Pros.

4.4.1. No additional development effort needed for RF system infrastructure.

4.5. Cons.

4.5.1. No redundancy for Globalstar modem or cabling. Modem or cabling failure would cause a total loss of communications with the mooring.

4.5.2. No redundancy for controller hardware or software failure except for the primary controller 24 hour watchdog reset. Hard failure of the MMC would cause a total loss of communications with the mooring.

4.5.3. A primary controller failure might bring down the secondary by opening the DPA switch.

4.5.4. A Medusa card failure would isolate the secondary controller from shore. Should the secondary console port be routed to the primary controller to allow a by-pass of the Medusa?

5. Proposed System Design (AA)

5.1. Block diagram. For the record, this is an optional modification of draft A. The dedicated maintenance port FreeWave modem is removed.
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5.2. Functional description. Same as A except FreeWave now doubles as Seahorse and local maintenance port. Would require switching from one function to the other through the Globalstar link.

5.3. Annual costs. Same as A.

5.4. Pros and cons. Same as A except:

5.4.1. Pro of saving one radio and some energy budget.

5.4.2. Con of increasing system configuration complexity and requiring a Globalstar connection to switch the FreeWave RF port into maintenance mode.

6. MTM4 Draft Possible System Design (B)

6.1. Block diagram of the design that was proposed and discussed in the 11/2/05 MOOS mooring meeting.
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6.2. Functional description. Primary Globalstar link would function as in draft AA. The Iridium Satcom link would form back-up console port channel to secondary mooring controller. In case of failure of the primary Globalstar link the Iridium console port could be used to bring up the secondary Globalstar link. The FreeWave link would be shared between the console port function and the SeaHorse profiler service. Would have to be reconfigured via Iridium or Globalstar modem. Power plan WAS to switch power to secondary node through primary node DPA port. WiFi network was suggested option for a high-speed data downloading close link.

6.3. Annual costs. Primary Globalstar =  $6000, Secondary Globalstar =  $600, Iridium= $1000-$3000, total = $7500 to $9500.

6.4. Pros.

6.4.1. Would provide data delivery redundancy for Globalstar or cabling.

6.4.2. Would provide diagnostic visibility into the system through the secondary controller.

6.5. Cons.

6.5.1. Does not provide for data restoration in case of primary controller failure. Iridium can be used for diagnostics only.

6.5.2. Additional Iridium modem adds no more capability then a Globalstar modem would have if installed in the same location.

6.5.3. Adding Iridium modem could require additional software functionality and require additional Iridium-specific testing. Resource hit.

6.5.4. Routing power though primary DPA could cause loss of secondary controller if the DPA’s were cleared.

6.6. Questions.

6.6.1. When are the DPA switches reset? Is routing the secondary node power through a primary DPA a bad idea?

7. Proposed System Design (C)

7.1. Block diagram.
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7.2. Proposed functional description. Each controller would have a Globalstar modem and a FreeWave modem. The primary Globalstar link would function as it does currently. The secondary controller modem software would run a nearly identical modem PPP driver and (but no network) functionality as the primary node EXCEPT it would be disabled until next warm boot if the primary node established a connection to shore – that is successfully “fed the dog”. For synchronization control, could the secondary controller incorporate a delay in the modem start-up sequence to keep it out of step with the primary controller Globalstar modem routine? For keeping costs down it is desirable to not turn on the secondary Globalstar unless primary fails or for periodic testing. In case of a primary modem or a primary controller failure the secondary controller watchdog would cause a reboot and restore the secondary Globalstar modem PPP start-up service. This could form a back-up console port channel to secondary mooring controller and through the secondary controller to the primary controller. If the failure was the primary Globalstar Modem could the routing table on the primary be changed to run through the secondary controller/Globalstar link? In case of total failure of the primary controller the primary Medusa switch should still allow network access to the subsea nodes. In case of Medusa card failure the secondary Globalstar could provide a data path for the secondary node, could the secondary console port perform this function? In case of Medusa card failure would there be a conflict between the primary and secondary modems? They would both be dialing into the portal. Power plan would be to bus power to both primary and secondary nodes. Separate connectors from power can would increase redundancy. WiFi network could still be an option for a high-speed data downloading from nearby link.

7.3. Annual costs. Primary Globalstar =  $6000, Secondary Globalstar =  $600

7.4. Pros.

7.4.1. Would provide data delivery redundancy for Globalstar or cabling.

7.4.2. Would provide diagnostic visibility into the system (including subsea nodes) through the secondary controller.

7.4.3. Could provide for restoration of automated date retrieval?

7.4.4. Lowest cost for greatest redundant bandwidth.

7.4.5. Secondary hardware duplicate of primary so leverages prior development and test efforts.

7.4.6. Separate FreeWave for Seahorse and maintenance function simplifies system.

7.5. Cons.

7.5.1. Not clear how details of fail-over to secondary would be implemented, may increase system complexity (hopefully not) and require more resource time..

7.5.2. My require additional SIAM development time to be able to automate data retrieval from secondary controller/Globalstar.

7.6. Questions.

7.6.1. Can the “console port” be redirected, for example the primary controller console from the UART port to the secondary controller (failsafe routing) to the Freewave port (routine maintenance routing)?

7.6.2. Can a scheme be easily worked out that would allow secondary controller console access through the secondary Globalstar PPP link?

7.6.3. Can full diagnostics be exercised from shore through the secondary controller/Globalstar comms connection?

7.6.4. Can subsea data retrieval be automated through the secondary controller in case of primary failure?

7.6.5. How would the system radios be power managed? Is there a significant increase in energy consumption?

	MTM4 Communications to shore reliability for diagnostics and position data

	Failure mode
	Baseline system design
	Second Globalstar on secondary MMC RFIO

	Globalstar hardware failure
	Comms fail
	Comms OK

	Globalstar cable failure
	Comms fail
	Comms OK

	RFIO card failure
	Comms fail
	Comms OK

	Power supply 12 Volt converter failure
	Comms, MMC fail
	Comms, MMC fail

	Primary MMC 5V supply failure
	Comms, MMC fail
	Comms OK

	Primary SideARM hardware failure
	Comms, MMC fail
	Comms OK

	Primary SideARM software failure
	Comms, MMC fail
	Comms OK

	Primary node Medusa failure
	Comms OK, lose all other nodes
	Comms OK, lose all subsea nodes


8. Proposed System Design (CC)

8.1. Block diagram.
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8.2. Functional description. Same as C except SeaHorse FreeWave now on RFIO secondary port. Which is preferred by SIAM?

8.3. Annual costs. Same as C.

8.4. Pros and cons. Same as C.
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