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Synopsis

* |ssue - AX.25 packets are easily damaged
— Single bit error causes discard
— Error recovery at Layer 2 and above
— No recovery for connectionless operation

« FX.25 intended to remedy situation
— FEC applied at bottom of Layer 2
— Compatible with existing AX.25 deployments
— Future growth path



AX.25 Packet Review

* From the AX.25 Version 2.2 specification
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Figure 3.1a U And S Frame Construction.
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Figure 3.1b Information Frame Construction.




FX.25 Frame Structure

* Encapsulation of AX.25 Packet
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FX.25 Frame Elements

Preamble

Correlation Tag

FEC Codeblock

— AX.25 Packet

— Pad bytes

— FEC Check Symbols

Postamble



Multi-Frame Concatenation

« Chain multiple Frames together in a
single block
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FX.25 Performance

« Correlation Tag
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FX.25 Performance

» Correlation Tag - 16/64 bits in error




FX.25 Performance

 Error Correction

bit error probability

Figure 10 Code Performance
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FX.25 Performance

 Link Utilization vs. Bandwidth

Normalized Throughput
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FX.25 Performance

« Packet Throughput Comparison

AX 25 Channel BER vs. Packet Throughput 255 byte packet
Uniform error rate

Packet AX25 RS(255,239)

Channel Size Throughput Throughput AX.25 FX.25 RS(255.239
BER (bits) (%) (%) i i ( i )
1.00E-09 2040 100.00% 100.00%
1.00E-08 2040 100.00% 100.00%
1.00E-07 2040 99.98% 100.00%

120.00%

1.00E-06 2040 99.80% 100.00% b - - : ]
1.00E-05 2040  97.96% 100.00%
1.00E-04 2040  79.60% 100.00% 80-00%
2.00E-04 2040  59.20% 100.00% \
3.00E-04 2040  38.80% 100.00% 60-00%
\ ‘ 0-00%
7.00E-04 2040 0.00% 100.00%
8.00E-04 2040 0.00% 100.00% \ \
1.00E-03 2040 0.00% 100.00% SR
2.00E-03 2040 0.00% 100.00% \
3.00E-03 2040 0.00% 100.00% S

4.00E-04 2040 18.40% 100.00%
5.00E-04 2040 0.00% 100.00%
4.00E-03 2040 0.00% 0.00% 1.00E-09 1.00E-07 1.00E-05 1.00E-03 1.00E-01 1.00E+01
5.00E-03 2040 0.00% 0.00%

Packet Throughput

BER




FX.25 Application

 Depends on environment

— Control Operator still need to make “good”
decisions

* Desirable in connectionless operation
— Beacons and Unidirectional Telemetry
— No opportunity for retransmission request

« Resource Tradeoffs
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