SW/HW support for variations in cable loss in various vehicle configurations:

GM requires compatibility with 5 different coax/antenna configurations.  These configurations pertain to the coax cable loss in the vehicle.  Specifically, these will be software settings 1 through 5 that correspond to a 1 to 5dB loss between the WiFi radio and the antenna:
SW setting 1: highest nominal output power of 21dBm

SW setting 2: highest nominal output power of 22dBm

SW setting 3: highest nominal output power of 23dBm

SW setting 4: highest nominal output power of 24dBm

SW setting 5: highest nominal output power of 25dBm

The WiFi radio will be nominally calibrated for output power targets with tolerance of +/-1dB per the following (based on expectations of AR5414-based design, which should have, in some instances, higher performance than the GM spec):
11g:

6-24Mbps at 25dBm (GM spec at 22.5 to 25dBm)
36Mbps at 23dBm (GM spec at 22.5dBm)
48Mbps at 21dBm (GM spec at 20.5dBm)
54Mbps at 20dBm (GM spec at 20dBm)
11b:

1-11Mbps at 25dBm (GM spec at 20 to 25dBm)
The maximum output power is determined by these calibration levels which are encoded in the hardware in EEPROM.  These power targets are then limited or reduced by

1) Regulatory limits in the EEPROM CTL (Conformance Test Limits) groups.  

2) Local regulatory (or other) power limits as coded in SW.  
(see AR5006_EEPROM_Device_Configuration_Guide.pdf page 1-8 for more detail). 
CTL groups and SW limits do not scale or shift individual data rates, they just establish a ceiling for output power for a given channel.  For example, any back-off required for compliance to band edge requirements (restriction of emissions in adjacent restricted bands) can be realized by using CTL groups without impacting every channel.  
2008.01.07 Note: The SW limits are not configured in the HAL (hardware abstraction layer) so they should be easily implemented in an upper layer of the software.
Without specific concern for possible regulatory limitations (limitations because of harmonic levels, or performance relative to the restricted bands at the band edges etc.), the simplest way to meet the GM requirements would be to cap the power with a specific maximum power level for each SW setting.  
Note: GM has established maximum limits for all of the output power levels (and given requirements for coexistence, etc.  it may make sense just to go with these) which are more stringent than that of the FCC.  The regulatory limit for the FCC is actually 30dBm (1W) which is higher than all of these power targets (note: power targets are average power but FCC measurement method is a “maximum”.)  Since FCC regulations don’t limit and if there are no other limiting factors, then one could just go ahead and run maximum power setting (25dBm) at all of the coax length configurations.  The limiting factor in the RF link is the receiver in any case since the sensitivity at the card cannot be increased to compensate for coax loss.  The slightly higher output power would just give a bit better range (likely not even noticed by the user) for the higher data rates.  Once the receiver is out of range of the AP, it doesn’t matter how loud the transmitter can transmit.   
If needed, closer control over the output power supporting variation at band edges can be realized by the creation of new CTL groups (indicated with hexadecimal codes in the EEPROM).  Thirty-two (32) groups are supported in the Atheros 32k EEPROM map.  11g cards use eight groups, 11a/g cards use 12 groups and 11n(2.4/5GHz) use 19 groups.  For a given country code with thoroughly specified limits (target for this design is just US and Canada) separate CTL groups are required for 11b and 11g (separate CTL groups are also required for Atheros turbo modes, not currently required for GM).  With two CTL groups already allocated to FCC 11g/b operation (0x11 for 11b, 0x12 for 11g), eight more CTL groups would be required to fully support ultimate flexibility in this design.  This gives the ability to specify a unique in-band and band-edge (unique for both low and high band edges) power level for all of the SW settings.  
Additional CTL groups would require special code support in the SW.  SW should natively support the existing CTL groups (0x11, 0x12, etc.).  See details for CTLs in AR5006_EEPROM_Device_Configuration_Guide.pdf  for more information).  Also, see the calTrgtPwr files (like calTrgtPwr_ar5006xs_mb62ag.txt provided below) to see the format of files for CTL programming during manufacturing testing.  
Note: While attention should be given to the Atheros conventions, since this is a custom and dedicated implementation there will be natural flexibility to meet the needs of the application
These are the contents of the
calTrgtPwr_ar5006xs_mb62ag.txt file noted above
# target power file for AR5006xs 802.11a/b/g with super a/g MB62ag Reference Design card

# 11a Target Power table : 

#
 Rules:

#

1. up to a maximum of 8 test frequencies

#

2. test frequencies DO NOT need to cover the entire range of 5180-5850. It

#

   is allowed to provide data for a smaller range. for all channels

#

   outside of test frequencies range, target power will be assumed 0dB.

#

3. specify mask/PER limited target power for various rates

#

#BEGIN_11a_TARGET_POWER_TABLE  

#  test_frequencies   6-24_target  36_target 48_target   54_target  

   4900                 17                16       14          13

   5180                 17                16       14          13

   5240


17

  16
   14
       13   

   5320


17

  16
   14
       13   

   5500


17

  16
   14
       13   

   5700


17

  16
   14
       13   

   5745


17

  16
   14
       13   

   5825


17

  16
   14
       13   

#END_11a_TARGET_POWER_TABLE

# 11b Target Power table : 

#
 Rules:

#

1. Need to define exactly 2 test frequencies in 2.412 - 2.484 G range. 

#

2. test frequencies DO NOT need to cover the entire range of 2412-2484. It

#

   is allowed to provide data for a smaller range. for all channels

#

   outside of test frequencies range, target power will be assumed 0dB.

#

3. specify mask/PER limited target power for various rates

#

#BEGIN_11b_TARGET_POWER_TABLE  

#  test_frequencies   1_target   2_target 5.5_target 11_target  

   2412


19
    19
     19
       19      

   2484


19
    19
     19
       19      

#END_11b_TARGET_POWER_TABLE

# ofdm@2p4 Target Power table : 

#
 Rules:

#

1. up to a maximum of 3 test frequencies in 2.412 - 2.484 G range

#

2. test frequencies DO NOT need to cover the entire range of 2412-2484. It

#

   is allowed to provide data for a smaller range. for all channels

#

   outside of test frequencies range, target power will be assumed 0dB.

#

3. specify mask/PER limited target power for various rates

#

#BEGIN_11g_TARGET_POWER_TABLE  

#  test_frequencies   6-24_target  36_target 48_target   54_target  

   2412


18
    17     
16
15  

   2437


18
    17     
16
15 

   2472


18
    17     
16
15
    

#END_11g_TARGET_POWER_TABLE

# Test Groups :

#      Rules:

#

1. Specify up to 8 band edges for each test group.

#

2. If no backoff desired at a band edge, give a large number (e.g, 30) so

#

   that the driver determined limit becomes the target power.

#

#BEGIN_TEST_GROUPS

# Test Group 1: US and CANADA (FCC)

#
test_group_code
BE1
BE2
BE3
BE4
BE5
BE6
BE7       BE8


0x10

5180
5200
5260
5320
5500
5520
5700      5745

                        14.5    14.5    17      17      17      17      17        17 # Band Edge Max Power




0
1
1
0
0
1
0         1  # in-band flag

# Test Group 2: US and CANADA (FCC) 802.11a TURBO mode CTL

# test_group_code
BE1
BE2
BE3
BE4
BE5
BE6     BE7     BE8     


0x13

5200
5280
5290
5540
5580
5660
5760    5805

                        16      17      17      17      17      17      17      17 # Band Edge Max Power

                        1       1       0       1       1       0       1       0  # in-band flag

# Test Group 3: US and CANADA (FCC) 802.11b mode CTL

# test_group_code
BE1
BE2
BE3



0x11

2412
2437
2442






17
18
17
# Band Edge Max Power




1
0
1
# in-band flag

# Test Group 4: US and CANADA (FCC) 802.11g mode CTL

# test_group_code
BE1
BE2
BE3
BE4



0x12

2412
2417
2457
2462






16
18
18
17
# Band Edge Max Power




0
1
0
0
# in-band flag

# Test Group 5: US and CANADA (FCC) 802.11g TURBO mode CTL

# test_group_code
BE1
BE2



0x14

2437
2437






19
19
# Band Edge Max Power




0
0
# in-band flag

# Test Group 6: JAPAN (MKK)

#
test_group_code
BE1
BE2



0x40

5170
5230





17
17
  # Band Edge Max Power




0
0
  # in-band flag

# Test Group 7: JAPAN (MKK) 802.11b mode CTL

#
test_group_code
BE1
BE2
BE3
BE4
BE5


0x41

2412
2417
2462
2472
2484





20
20
20
20
20
# Band Edge Max Power




0
1
0
0
0
# in-band flag

# Test Group 8: JAPAN (MKK) 802.11g mode CTL

#
test_group_code
BE1
BE2
BE3
BE4



0x42

2412
2417
2462
2472






20
20
20
20

# Band Edge Max Power




0
1
0
0

# in-band flag

# Test Group 9: EUROPE (ETSI)

# test_group_code
BE1
BE2
BE3
BE4
BE5
BE6
BE7



0x30

5180
5320
5500
5700    5745    5765
5825
  




17
17
17
17      17      17
17
# Band Edge Max Power




0
0
0
0
0
1
0
# in-band flag

# Test Group 10: EUROPE (ETSI) 802.11b mode CTL

#
test_group_code
BE1
BE2
BE3



0x31

2412
2417
2472






16
16
16
# Band Edge Max Power




0
1
0
# in-band flag

# Test Group 11: EUROPE (ETSI) 802.11g mode CTL

#
test_group_code
BE1
BE2
BE3



0x32

2412
2417
2472






11.5
11.5
11.5
# Band Edge Max Power




0
1
0
# in-band flag

# Test Group 12: EUROPE (ETSI) 802.11g TURBO mode CTL 

#
test_group_code
BE1
BE2



0x34

2437
2437






12
12
# Band Edge Max Power




0
0
# in-band flag

#END_TEST_GROUPS
