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Problem Statement #1
802.11-2012, clause 17.4.6.12 states "The  slot time  for  the  High  Rate  PHY shall  be  the  sum  of  the  RX- to-TX  turnaround  time  (5  μs) and  the energy detect time (15 μs specified in 17.4.8.5). The propagation delay shall be regarded as being included in the energy detect time".

However, clause 17 as amended by 12/1256r9 no longer specifies absolute values for RX-to-TX turnaround time and the energy detect time. Rather, any value is allowed as long as it meets the constraint specified in 9.3.7 as modified by 12/1256r9, namely that the sum of a set of PHY parameters should equal aSlotTime.

Moreover, the aSlotTime should accomodate different aAirPropagationTime values, as required by 9.18.6.

Finally, the slot time is already defined in table 17-5, so clause 17.4.6.12 should not define it again, but rather refer to the existing definition.

Similar problems exist in tables 16-2, 17-5, 18-17, 19-8 and 20-25, and in clauses 16.4.6.9, 18.3.8.7, 19.8.4 and 19.1.3.b.1.v 
Proposed Resolution #1 

Replace the text in clause 16.4.6.9 by the following text:
The value of the slot time is found in table 16-2.
Replace the text in clause 17.4.6.12 by the following text:
The value of the slot time is found in table 17-5.

Replace the text in clause 18.3.8.7 by the following text:
The value of the slot time is found in table 18-17.

Modify the text in clause 19.1.3, item b, subitem v, as follows
The slot time is 20 µs in accordance with 17.3.3, except that an optional 9 µs. The value of the slot time is found in table 19-8. The optional short slot time may be used when the BSS consists of only ERP STAs.
Modify the text in clause 19.4.5 as follows:
The slot time is 20 µs, except that an optional 9 µs. The value of the slot time is found in table 19-8. The optional short slot time may be used when the BSS consists of only ERP STAs capable of supporting that support this option. The optional short 9 µs slot time shall not be used if the network has one or more NonERP STAs associated. For IBSS, the Short Slot Time subfield shall be set to 0, corresponding to a 20 µs the long slot time.

Modify the last paragraph in clause 19.8.4 as follows:
The long slot time indicated in table 19-8 shall be used20 µs, unless the BSS consists only of ERP STAs that support the Short Slot Time option.  STAs  indicate  support  for  a  short  slot  time  by  setting  the  Short  Slot  Time  subfield  to  1  when transmitting Association Request and Reassociation Request MMPDUs. If the BSS consists of only ERP STAs that support the Short Slot Time option, an optional 9 µs short slot time may be used. APs indicate usage of a 9 µs the short slot time indicated in table 19-8 by setting the Short Slot Time subfield to 1 in all Beacon, Probe Response, Association Response, and Reassociation MMPDU transmissions as described in 8.4.1.4. STAs shall use short slot if the BSS indicates short slot.

In table 16-2, insert the following text after the value of aSlotTime:
plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS

In table 17-5, insert the following text after the value of aSlotTime:
plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS

In table 18-17, insert the following text after the values of aSlotTime:
plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS

In table 19-8, change the aSlotTime value by the following:
Long = 20 µs plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS
Short = 9 µs plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS
In table 20-25, change the aSlotTime value by the following:
When operating in the 2.4 GHz band: 


Long = 20 µs plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS
Short = 9 µs plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS
When operating in the 5 GHz band:

9 µs plus the value of aAirPropagationTime indicated in table 8-56 for the coverage class used by the BSS.

Problem Statement #2
802.11-2012, tables 16-2, 17-5, 18-17, 19-8 and 20-25 specify an absolute value for aAirPropagationTime. However, as specified in 9.18.6, the value of air propagation time is dependent on the coverage class when dot11OperatingClassesRequired is true and country elements have been received.

Proposed Resolution #2
In tables 16-2, 17-5, 18-17, 19-8 and 20-25, modify the value of aAirPropagationTime to:

As indicated by the coverage class (see 9.18.6).
Problem Statement #3
The “default” slot time (i.e. without considering a non-default coverage class) for PHY clauses 16, 17, 18, 19 and 20 was calculated assuming air propagation time equal to zero (or <<1 µs), as  mentioned in clauses 16.4.6.9, 17.4.6.12 and in tables 18-17, 19-8 and 20-25.

However the value of aAirPropagationTime for the default coverage class (coverage class value = 0) is specified by table 8-56 to be “≤1” µs. 

In addition, clause 18.3.8.7 specifies “The default value of coverage class shall be 0”. The meaning of “default value” is not clear in this context. Also, default behavior should be specified for all PHY types, not just for clause 18.

Proposed Resolution #3
Modify the first paragraph of 9.18.6 as follows:

The default PHY parameters are based on aAirPropagationTime having a value of 01 µs or less, and aSlotTime and  other  MAC  timing  are  based  on  the  PHY  timing  parameters,  as  specified  in  9.3.2.3  and  9.3.7. When dot11OperatingClassesRequired is true, it is possible to manage the MAC timing of STAs that can receive Beacon frames or Probe Response frames that contain the Country element (8.4.2.10), to increase fairness in contending for the medium. Radio waves propagate at 300 m/µs in free space, and, for example, 3 µs would be the ceiling for BSS maximum one-way distance of ~450 m (~900 m round trip). The Coverage Class field of the Country element indicates the new value of aAirPropagationTime (see Table 8-56), and the MAC can use the   new   value   to   calculate   aSlotTime   see   9.3.7).   When   dot11OperatingClassesRequired and dot11ExtendedChannelSwitchActivated are true and Country elements have been received in Beacon frames or Probe Response frames, associated STAs and dependent STAs shall use MAC timing that corresponds to the new value of AirPropagationTime (see 9.3.7). Otherwise, they shall use a coverage class value of 0.
Modify the second paragraph of 18.3.8.7 as follows (already part of resolution to problem #2):

Where dot11OperatingClassesRequired is true, the value of the slot time shall be increased by the value of 3 µs × coverage class. The default value of coverage class shall be 0.
Modify the first row of table 8-56 as follows:

Coverage class value
 |
 aAirPropagationTime (µs)

            
0
         
 |

≤10

Problem Statement #4
802.11-2012, clause 9.18.6 states:

The Coverage Class field of the Country element indicates the new value of aAirPropagationTime (see Table 8-56), and the MAC can use the new value to calculate aSlotTime (see 9.3.7). When   dot11OperatingClassesRequired   and dot11ExtendedChannelSwitchActivated are true and Country elements have been received in Beacon frames or Probe Response frames, associated STAs and dependent STAs shall use MAC timing that corresponds to the new value of AirPropagationTime (see   9.3.7).
However, 9.3.7 (especially as amended by 12/1256r9) does not specify how aSlotTime is calculated. Rather, 9.3.7 specifies that the sum of various PHY parameters should equal aSlotTime. aSlotTime calculation is specified in the relevant PHY clauses (e.g. 17.4.6.12 and table 17-5 for HR PHY)
Proposed Resolution #4
Modify the first paragraph of 9.18.6 as follows:

The default PHY parameters are based on aAirPropagationTime having a value of 1 µs or less, and aSlotTime and  other  MAC  timing  are  based  on  the  PHY  timing  parameters,  as  specified  in  9.3.2.3  and  9.3.7.  When dot11OperatingClassesRequired is true, it is possible to manage the MAC timing of STAs that can receive Beacon frames or Probe Response frames that contain the Country element (8.4.2.10), to increase fairness in contending for the medium. Radio waves propagate at 300 m/µs in free space, and, for example, 3 µs would be the ceiling for BSS maximum one-way distance of ~450 m (~900 m round trip). The Coverage Class field of the Country element indicates the new value of aAirPropagationTime (see Table 8-56), and the MAC can use the   new   value   to   calculate   aSlotTime   (as specified in the relevant PHY clause see   9.3.7).   When   dot11OperatingClassesRequired   and dot11ExtendedChannelSwitchActivated are true and Country elements have been received in Beacon frames or Probe Response frames, associated STAs and dependent STAs shall use MAC timing that corresponds to the new value of aAirPropagationTime (as specified in the relevant PHY clause see   9.3.7).

Problem Statement #5
802.11-2012, clause 19.4.7.a states: “CCA_Time    is    SlotTime  – RxTxTurnaroundTime.  CCA_Detect_Probabilty  is  the  probability  that  the  CCA  does  respond correctly to a valid signal. The values for these parameters are found in Table 19-6.”
However, clause 19 as amended by 12/1256r9 no longer specifies absolute values for the RxTxTurnAroundTime and CCA_Time parameters. Rather, they are now implementation dependent. Also, the slot times mentioned in table 19-6 are only valid for air propagation time equal to 1 µs. 

Proposed Resolution #5
Modify clause 19.4.7.a as follows:

When a valid signal with a signal power of –76 dBm or greater at the receiver antenna connector is

present at the start of the PHY slot, the receiver’s CCA indicator shall report the channel busy with

probability    CCA_Detect_Probability    within    a    CCA_Time. CCA_Time    is   aSlotTime  – aRxTxTurnaroundTime.  CCA_Detect_Probability  is  the  probability  that  the  CCA  does  respond correctly to a valid signal and equals 99% for the long slot time and 90% for the short slot time. The values for these the other parameters are found in Table 19-68
Delete table 19-6.
Problem Statement #6
802.11-2012, clause 18.3.8.7 states:

“NOTE—Distributed coordination function (DCF) operation over larger BSS diameters is facilitated by relaxing some PHY timing parameters, while maintaining compatibility with existing implementations in small BSS diameters”.

This note is relevant to all PHYs, not just to clause 18, but it doesn’t appear in any other PHY. Rather than repeating it in every PHY clause, it should be moved to clause 19.8.6 which deals with PHY parameter adjustments to support different coverage classes. 

In addition, the statement holds true for all coordination functions, not just for DCF.
Proposed Resolution #6
Delete the note from clause 18.3.8.7 (already part of resolution to problem #1)

Add the following text to the end of the first paragraph in clause 9.18.6:

Operation over larger BSS diameters is facilitated by relaxing some PHY timing parameters, while maintaining compatibility with existing implementations in small BSS diameters.
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