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'WINMOR Mode Rate Worksheet (200, 500, 1000, 2000Hz BW Modes) Revised: 9/17/2009 Rick Muething, KN6KB

Info Samp/ # of ~BW Raw Leader OH/Car PL/Car RS-FEC/  Frame Frame Rx+Tx Tot Cycle ------------ Net max --------------

Mode Description b/Sym Sym Baud car (Hz) bps/Hz(Sym) (Sym) (sym) Car Length Length ACK +O Len Throughput

(sym) (sym) (sec) (sec) (sec) (sec) (bits/sec) (byt/min) (wrds/min)7

15 Car 16PSK Prag TCM + RS 3 128 62,50 15 2000 1,41 27 16 256 56 355 5,680 1,056 0,3 7,036 1637,3 12280 4093

15 Car 8PSK Prag TCM + RS 2 128 62,50 15 2000 0,94 27 24 256 48 355 5,680 1,056 0,3 7,036 1091,5 8186 2729

15 Car 4PSK Prag TCM + RS 1 128 62,50 15 2000 0,47 27 48 192 80 347 5,552 1,056 0,3 6,908 416,9 3127 1042

15 Car 4FSK +RS 2 256 31,25 15 2000 0,47 13 24 64 64 165 5,280 1,056 0,3 6,636 289,3 2170 723

7 Car 16PSK Prag TCM + RS 3 128 62,50 7 1000 1,31 27 16 256 56 355 5,680 1,056 0,3 7,036 764,1 5731 1910

7 Car 8PSK Prag TCM + RS 2 128 62,50 7 1000 0,88 27 24 256 48 355 5,680 1,056 0,3 7,036 509,4 3820 1273

7 Car 4PSK Prag TCM + RS 1 128 62,50 7 1000 0,44 27 48 192 80 347 5,552 1,056 0,3 6,908 194,6 1459 486
7 Car 4FSK +RS 2 256 31,25 7 1000 0,44 13 24 64 64 165 5,280 1,056 0,3 6,636 135,0 1013 338

3 Car 16PSK Prag TCM + RS 3 128 62,50 3 500 1,13 27 16 256 56 355 5,680 1,056 0,3 7,036 327,5 2456 819

3 Car 8PSK Prag TCM + RS 2 128 62,50 3 500 0,75 27 24 256 48 355 5,680 1,056 0,3 7,036 218,3 1637 546

3 Car 4PSK Prag TCM + RS 1 128 62,50 3 500 0,38 27 48 192 80 347 5,552 1,056 0,3 6,908 83,4 625 208

3 Car 4FSK +RS 2 256 31,25 3 500 0,38 13 24 64 64 165 5,280 1,056 0,3 6,636 57,9 434 145

1 Car 16PSK Prag TCM + RS 3 128 62,50 1 200 0,94 27 16 256 56 355 5,680 1,056 0,3 7,036 109,2 819 273

1 Car 8PSK Prag TCM + RS 2 128 62,50 1 200 0,63 27 24 256 48 355 5,680 1,056 0,3 7,036 72,8 546 182

1 Car 4PSK Prag TCM + RS 1 128 62,50 1 200 0,31 27 48 192 80 347 5,552 1,056 0,3 6,908 27,8 208 69

1 Car 4FSK +RS 2 256 31,25 1 200 0,31 13 24 64 64 165 5,280 1,056 0,3 6,636 19,3 145 48

1 Car Connect Request (V4PSK) +RS 1 128 62,50 1 200 0,31 27 0 104 32 163 2,608    

1 Car Coded Control 4FSK + RS 2 256 31,25 1 200 0,31 13 0 8 8 29 0,928

1 Car ACK 4FSK +RS 2 256 31,25 1 200 0,31 13 0 12 8 33 1,056

Leader extension (symbols  0-16) 0 See Note 2

Calculated Leader extension  (ms) 0

Notes: 1) The 4FSK mode was modified for lower user data and higher RS FEC and now runs slower than the 4PSK mode. 

2) Leader extension up to 16 symbols (256 ms) may be used for slow switchover Trancievers or VOX operated PTT

3)  The above modes yield the following speed ranges depending on session bandwidth:

 note these selections may change based on testing!

   2000 Hz BW Sessions: 15x16PSK, 15x8PSK, 15x4PSK, 15x4FSK, 7x4FSK  ~ 12:1 speed range

  1000 Hz BW Sessions: 7x16PSK, 7x8PSK, 7x4PSK, 7x4FSK, 3x4FSK  ~ 13:1 speed range

  500 Hz BW Sessions: 3x16PSK, 3x8PSK, 3x4PSK,  3x4FSK,1x4FSK  ~ 18:1 speed range 

  200 Hz BW Sessions: 1x16PSK, 1x8PSK, 1x4PSK , 1x4FSK ~ 6:1 speed range

4) Session BW is set by Server (answering) station using one of 4 coded Idle frames (200, 500, 1000, or 2000 Hz) 

5) All PSK modes use pragmatic Trellis Code Modulation (one redundancy bit/symbol) and use the standard R=1/2, K=7 

  (NASA Voyager) Viterbi Encoder/Decoder based on Phil Karns Code.

6) Rx + Tx + O refers to the receive to transmit, transmit to receive and software overhead delays and is typical for modern hardware.

   The protocol acutally measures the latency due to RX>TX switchover, sound card and CPU processing latency.

7) Word per minute calculation based on average word of 5 char + space and a 50% compression ratio (typical using B2 compression on 

    mid to large messages).  Short messages will be less.
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'WINMOR Mode Rate Worksheet (200, 500, 1000, 2000Hz BW Modes) Revised: 9/17/2009 Rick Muething, KN6KB

Info Samp/ # of ~BW Raw Leader OH/Car PL/Car RS-FEC/  Frame Frame Rx+Tx Tot Cycle ------------ Net max --------------

Mode Description b/Sym Sym Baud car (Hz) bps/Hz(Sym) (Sym) (sym) Car Length Length ACK +O Len Throughput

(sym) (sym) (sec) (sec) (sec) (sec) (bits/sec) (byt/min) (wrds/min)7

15 Car 16PSK Prag TCM + RS 3 128 62,50 15 2000 1,41 27 16 256 56 355 5,680 1,056 0,3 7,036 1637,3 12280 4093

15 Car 8PSK Prag TCM + RS 2 128 62,50 15 2000 0,94 27 24 256 48 355 5,680 1,056 0,3 7,036 1091,5 8186 2729

15 Car 4PSK Prag TCM + RS 1 128 62,50 15 2000 0,47 27 48 192 80 347 5,552 1,056 0,3 6,908 416,9 3127 1042

15 Car 4FSK +RS 2 256 31,25 15 2000 0,47 13 24 64 64 165 5,280 1,056 0,3 6,636 289,3 2170 723

7 Car 16PSK Prag TCM + RS 3 128 62,50 7 1000 1,31 27 16 256 56 355 5,680 1,056 0,3 7,036 764,1 5731 1910

7 Car 8PSK Prag TCM + RS 2 128 62,50 7 1000 0,88 27 24 256 48 355 5,680 1,056 0,3 7,036 509,4 3820 1273

7 Car 4PSK Prag TCM + RS 1 128 62,50 7 1000 0,44 27 48 192 80 347 5,552 1,056 0,3 6,908 194,6 1459 486
7 Car 4FSK +RS 2 256 31,25 7 1000 0,44 13 24 64 64 165 5,280 1,056 0,3 6,636 135,0 1013 338

3 Car 16PSK Prag TCM + RS 3 128 62,50 3 500 1,13 27 16 256 56 355 5,680 1,056 0,3 7,036 327,5 2456 819

3 Car 8PSK Prag TCM + RS 2 128 62,50 3 500 0,75 27 24 256 48 355 5,680 1,056 0,3 7,036 218,3 1637 546

3 Car 4PSK Prag TCM + RS 1 128 62,50 3 500 0,38 27 48 192 80 347 5,552 1,056 0,3 6,908 83,4 625 208

3 Car 4FSK +RS 2 256 31,25 3 500 0,38 13 24 64 64 165 5,280 1,056 0,3 6,636 57,9 434 145

1 Car 16PSK Prag TCM + RS 3 128 62,50 1 200 0,94 27 16 256 56 355 5,680 1,056 0,3 7,036 109,2 819 273

1 Car 8PSK Prag TCM + RS 2 128 62,50 1 200 0,63 27 24 256 48 355 5,680 1,056 0,3 7,036 72,8 546 182

1 Car 4PSK Prag TCM + RS 1 128 62,50 1 200 0,31 27 48 192 80 347 5,552 1,056 0,3 6,908 27,8 208 69

1 Car 4FSK +RS 2 256 31,25 1 200 0,31 13 24 64 64 165 5,280 1,056 0,3 6,636 19,3 145 48

1 Car Connect Request (V4PSK) +RS 1 128 62,50 1 200 0,31 27 0 104 32 163 2,608    

1 Car Coded Control 4FSK + RS 2 256 31,25 1 200 0,31 13 0 8 8 29 0,928

1 Car ACK 4FSK +RS 2 256 31,25 1 200 0,31 13 0 12 8 33 1,056

Leader extension (symbols  0-16) 0 See Note 2

Calculated Leader extension  (ms) 0

Notes: 1) The 4FSK mode was modified for lower user data and higher RS FEC and now runs slower than the 4PSK mode. 

2) Leader extension up to 16 symbols (256 ms) may be used for slow switchover Trancievers or VOX operated PTT

3)  The above modes yield the following speed ranges depending on session bandwidth:

 note these selections may change based on testing!

   2000 Hz BW Sessions: 15x16PSK, 15x8PSK, 15x4PSK, 15x4FSK, 7x4FSK  ~ 12:1 speed range

  1000 Hz BW Sessions: 7x16PSK, 7x8PSK, 7x4PSK, 7x4FSK, 3x4FSK  ~ 13:1 speed range

  500 Hz BW Sessions: 3x16PSK, 3x8PSK, 3x4PSK,  3x4FSK,1x4FSK  ~ 18:1 speed range 

  200 Hz BW Sessions: 1x16PSK, 1x8PSK, 1x4PSK , 1x4FSK ~ 6:1 speed range

4) Session BW is set by Server (answering) station using one of 4 coded Idle frames (200, 500, 1000, or 2000 Hz) 

5) All PSK modes use pragmatic Trellis Code Modulation (one redundancy bit/symbol) and use the standard R=1/2, K=7 

  (NASA Voyager) Viterbi Encoder/Decoder based on Phil Karns Code.

6) Rx + Tx + O refers to the receive to transmit, transmit to receive and software overhead delays and is typical for modern hardware.

   The protocol acutally measures the latency due to RX>TX switchover, sound card and CPU processing latency.

7) Word per minute calculation based on average word of 5 char + space and a 50% compression ratio (typical using B2 compression on 

    mid to large messages).  Short messages will be less.
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