Potential SN S-Band Service Enhancements

Fast Forward Service 
Fast Forward (F/F) is a potential new capability to access the TDRSS MA forward link without going through the traditional scheduling process.  The TDRSS MA System has the capacity of simultaneously receiving 5 user return link signals which is expandable to many more return links through the use of the MA Demand Access return service.  The 1st generation TDRS (F1-F7) only has one F/L beam per satellite which must be scheduled among the R/L users.  So while many spacecraft are capable of accessing their R/Ls on demand or continuously, if desired, there may be long gaps before the MA F/L can be accessed to command the spacecraft.
The F/F upgrade is intended to remedy this situation by providing an automated system for rapidly sharing access to the F/L without going through the traditional scheduling process.

Fast Forward is also a key element in the use of the MA Demand Access service to enable novel new approaches for doing science and spacecraft operations.  The SN is unique in its ability to globally collect data in a timely fashion from earth- or space-pointed sensors on customer spacecraft in orbit and share with people and systems on earth. 

Some missions are using DAS for rapidly notifying their control centers of problems on the spacecraft which might otherwise have gone unnoticed until the next scheduled contact.

Others use DAS for rapid notification to the ground of science events detected by the spacecraft’s instruments.  The SWIFT spacecraft and in the near future the GLAST spacecraft use it to notify their control centers of gamma ray bursts which can then be passed on to a network of ground observatories to view the event soon after its initial detection.  Similar applications exist in earth science for sharing knowledge of events happening on earth that are first detected from space, some of which that have the capacity of saving lives if shared in a timely manner.
The Fast Forward service has the ability of extending the rapid notification of events detected from space back to other vehicles in space, such as space weather events transmitted to human exploration vehicles or gamma ray events from one gamma ray detection satellite to an other or to other spacecraft capable of viewing the event in another part of the electromagnetic spectrum.
An interesting paper entitled “Satellite Internetworking & Messaging in Support of the Earth Science Constellation,” Liebrecht et al., 20 April 2000, discusses the autonomous exchange of data between spacecraft for use in the planning of scientific operations.
Traditional service to individual spacecraft is expanding to clusters of user platforms making complementary measurements in sensor web configurations which may make inter-spacecraft communications highly desirable in performing the overall mission.
A notional diagram showing the detection of an event from space and then the forwarding of the knowledge of the event either via control centers on earth or routing it automatically at WSC from the R/L of one spacecraft to the F/L of another is shown below.  When this takes place between different spacecraft without line-of-sight of each other using different TDRS satellites, it provides a virtual crosslink between the satellites, even if they are on different sides of the earth.
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Much of the equipment and protocols to facilitate and optimize these capabilities are being touched on during the SN Modernization effort making this an ideal time for reexamination of the Fast Forward concept.
