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Overview

In the current spec, any transmissions that trigger multicast or flood messages are guaranteed to collide: when the N neighbors of a node receive a message, they will all try to transmit at the same time.  The modified spec allows “backlogged upon arrival” queuing, so transmissions are deferred for a random backoff before transmitting.

With a particular setting of parameters, the new algorithm will behave exactly like the current spec, and the extensions require very little additional code.  I strongly urge everyone who cares about the MAC level to consider these extensions.

Particulars

1) The retry counter Nr, is now separate from the backoff exponent BE.  BE starts at BEmin, is incremented until BEmax, and then stays there.

2) BEmax, BEmin, and macCSMAPadding are parameters to be set by the implementer, which would provide for application specific performance.  

3) When BEMin is set to 0, BEmax to macMaxCSMARetries, and macCSMAPadding to 2, then this system is equivalent to the v10 TG4 MAC spec. 

4) For multicast applications, setting BEMin to zero results in multiple recipients firing off at exactly the same time.  Instead, set BEmin to 3 to provide some initial jitter.

5) There needs to be a rule for how long to wait after transmitting before starting on the next packet in the queue.  A simple approach would be to wait for macCSMAFrameSpace after the transmission ends.  However, the 802.15.4 PHY does not notify the MAC when it is done transmitting, so this might not be feasible.  So an even simpler approach would be to just wait macCSMAFrameSpace, which would be set to the maximum packet transmission time.  Should this be in the spec?

The diagram on the following page shows the revised CSMA algorithm.
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