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7.1.3.3.3 BSSID field

The BSSID field is a 48-bit field of the same format as an IEEE 802 MAC address. This field uniquely identifies

each BSS. The value of this field, in an infrastructure BSS, is the MAC address currently in use by the

STA in the AP of the BSS.

The value of this field in an IBSS is a locally administered IEEE MAC address formed from a 46-bit random

number generated according to the procedure defined in 11.1.3. The individual/group bit of the address is set

to 0. The universal/local bit of the address is set to 1. This mechanism is used to provide a high probability of

selecting a unique BSSID.

The value of all 1s is used to indicate the wildcard BSSID. A wildcard BSSID shall not be used in the BSSID field except for management frames of subtype probe request and location track notification frames.
7.3.2.66 Location Parameters element

7.3.2.66.1 Location Parameters definition

The Location Parameters information element is used for location services. The format of this information element is shown in Figure v42.

	
	
	
	

	
	Element ID

	Length

	Location Sub-elements

	Octets:
	1
	1
	variable

	Figure v42—Location Parameters Information element format


The Element ID field is equal to the Location Parameters value in Table 7-26.

The value of the Length field is variable and depends on the length of the Location Sub-elements field. 

The Location Sub-elements field contains one or more Location sub-elements described in Table v20.

	Table v20—Location Sub-elements



	Identifier
	Sub-element Name
	Length (in octets)

	1
	Location Indication Parameters (see 7.3.2.66.2)
	18

	2
	Location Indication Channels (see 7.3.2.66.3)
	4 to 254

	3
	Location Status (see 7.3.2.66.4)
	4

	4
	Radio Information (see 7.3.2.66.5)
	7

	5
	Motion (see 7.3.2.66.6)
	10

	6
	Location Indication Broadcast Data Rate (see 7.3.2.66.7)
	4

	7
	Time Of Departure (see 7.3.2.66.8)
	9

	13-220
	Reserved 
	

	221
	Vendor Specific (see 7.3.2.26)
	5 to 254

	222-255
	Reserved
	


The Location Parameters element is included in Location Configuration Request frames, as described in 7.4.11.5, Location Configuration Response frames, as described in 7.4.11.6, Location Track Notification frames, as described in 7.4.7.9a. The use of the Location Parameters element and frames is described in 11.20.5. 
The Vendor Specific sub-elements have the same format as their corresponding elements (see 7.3.2.26).

Multiple Vendor Specific sub-elements can be included in the list of Optional Sub-elements.
7.3.2.66.2 Location Indication Parameters sub-element

The Location Indication Parameters sub-element contains STA Location reporting characteristics. The format of the Location Indication Parameters sub-element is shown in Figure v43.

	
	
	
	
	
	
	

	
	Sub-element ID
	Length
	Indication Multicast Address
	Report Interval Units
	Normal Report Interval



	Octets:
	1
	1
	6
	1
	2

	
	
	
	
	
	
	

	
	Normal Number of Frames per Channel
	In-Motion Report Interval
	In-Motion Number of Frames per Channel
	Burst Inter-frame Interval
	Tracking Duration
	ESS Detection Interval

	Octets:
	1
	2
	1
	1
	1
	1

	Figure v43—Location Indication Parameters sub-element
	
	
	
	
	
	


The Sub-element ID field contains the value for Location Indication Parameters as defined in Table v20.

The Length field is set to 16.

The Indication Multicast Address field specifies the destination address the Location Track Notification frames are sent to in a non-IBSS network. The value of this field is a locally administered multicast address formed according to the procedure defined in 11.20.5.1. The field is reserved when Location Track Notifications are transmitted in an IBSS. 

The Report Interval Units field contains the units used for the Non-motion Report Interval field and In-Motion Report Interval field, as indicated in Table v21.

	Table v21—Report Interval Units Field



	Report Interval Units 
	Description

	0
	Milliseconds

	1
	Seconds

	2
	Minutes

	3
	Hours

	4 - 255
	Reserved 


The Normal Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field at which the STA is expected to transmit one or more Location Track Notification frames. The STA will not transmit Location Track Notification frames when the Normal Report Interval is set to 0. The minimum Normal Report Interval is 500ms.

The Normal Number of Frames per Channel is the number of Location Track Notification frames per channel sent or expected to be sent by the STA at each Non-motion Report Interval. 

The In-Motion Report Interval is the time interval, expressed in the units indicated in the Report Interval Units field at which the STA reports its location by sending a Location Track Notification frame when the STA is in motion. If motion detection is not supported, this field is set to 0. The minimum In-Motion Report Interval is 500ms. The definition of motion and the means to determine motion are outside the scope of this standard. 

The In-Motion Number of Frames per Channel is the number of Location Track Notification frames per channel sent or expected to be sent by the STA at each In-Motion Report Interval. If dot11MgmtOptionMotionDetectionEnabled is false, this field is set to 0.

The Burst Inter-frame Interval is the target time interval, expressed in milliseconds between the transmissions of each of the Normal or In-Motion frames on the same channel. The Burst Inter-frame interval value is set to 0 to indicate that frames will be transmitted with no target inter-frame delay.

The Tracking Duration is the amount of time, in minutes, that a STA sends the Location Track Notification frames until the duration is reached. The duration starts as soon as the STA sends a Location Configuration Response frame with a Location Status value of Success. If the Tracking Duration is non-zero value the STA will send Location Track Notification Frames, based on the Normal and In-Motion Report Interval field values, until the duration ends. If the Tracking Duration is 0 the STA will continuously send Location Track Notification frames as defined by Normal and In-Motion Report Interval field values until transmission is terminated based on 11.20.5.2 procedures.
The ESS Detection Interval is the periodicity, in minutes, that a STA should check for beacons transmitted by one or more APs belonging to the same ESS that configured the STA. If no beacons from the ESS are received for this period, the STA terminates transmission of Location Track Notification frames as described in 11.20.5.1 procedures. The ESS Detection Interval field is not used when the ESS Detection Interval field value is set to 0.
7.3.2.66.3 Location Indication Channels sub-element


The Location Indication Channels sub-element contains location reporting channel information. The format of the Location Indication Channels sub-element format is shown in Figure v44.

	
	
	
	
	
	
	

	
	Sub-element ID
	Length 
	Regulatory Class 1
	Channel 1
	 Regulatory Class n
	Channel n

	Octets:
	1
	1
	1
	1
	1
	1

	Figure v44—Location Indication Channels sub-element


The Sub-element ID field contains the value for Location Indication Channels as defined in Table v20.

The Length field is set to twice the number of channels.

The Regulatory Class 1 through Regulatory Class n fields each indicates the frequency band on which a STA transmits Location Track Notification frames. Valid values of the Regulatory Class field are defined in Annex J. 

The Channel 1 through Channel n fields each includes the channel numbers on which a STA sends or an ESS expects to receive Location Track Notification frames. Valid values of the Channel field are defined in Annex J. 

7.3.2.66.4 Location Status sub-element

The Location Status sub-element provides the result of a Location Request or Location Configuration Request frame. The format of the Location Status sub-element is shown in Figure v45.

	
	
	
	
	

	
	Sub-element ID
	Length
	Config Sub-Element ID
	Status

	Octets:
	1
	1
	1
	1

	Figure v45—Location Status sub-element


The Sub-element ID field contains the value for Location Status as defined in Table v20. 

The Length field is set to 2.

The Config Sub-Element ID field is set to a specific Location Parameters sub-element ID transmitted in a Location Configuration Request frame as defined in Table v19. If the Status field value applies to more than one sub-elements then the Config Sub-Element ID is set to 0. If the Status field value applies to one sub-element, then the Location Status sub-element may be included in the Location Configuration Response for each configuration sub-element that has a non-Success Status value.

The Status field identifies the result of the Location Request frame and is one of the values in Table v5.

7.3.2.66.5 Radio Information sub-element

The Radio Information sub-element contains radio information. The format of the Radio Information sub-element is shown in Figure v46.

	
	
	
	
	
	
	
	

	
	Sub-element ID
	Length
	Transmit Power
	Antenna ID
	Antenna Gain
	RSNI
	RCPI

	Octets:
	1
	1
	1
	1
	1
	1
	1

	Figure v46—Radio Information sub-element


The Sub-element ID field contains the value for Radio Information as defined in Table v20. 

The Length field is set to 5.

The Transmit Power field is set to the transmit power used to transmit the current Location Track Notification frame containing the Location Parameters element with the Radio Information sub-element and is a signed integer, one octet in length, reported in dBm. A value of -128 indicates that the transmit power is unknown. The maximum tolerance for the transmit power value reported in the Radio Information sub-element is   5 dB. This tolerance is defined as the difference, in decibels, between the reported power value and the total transmitted power across all antennas of the STA which are measured when transmitting Location Request frames.

The Antenna ID field is the identifying number for the antenna used to transmit the Location Request frame. The Antenna ID is defined in 7.3.2.40.

EDITORIAL NOTE—Antenna ID is defined in 7.3.2.40 of TGk D9.0.

The Antenna Gain field is the antenna gain of the antenna (or group of antennas) over which the Location Track Notification frame is transmitted and is a signed integer, one octet in length reported in dB. A value of -128 indicates that the antenna gain is unknown. 

The RSNI field contains the RSNI value (dB) measured against the most recently received Location Configuration Request frame requesting that a Radio Information sub-element be included in the Location Track Notification frame. The RSNI value is defined in 7.3.2.41. A value of 255 indicates that the RSNI value is unknown or is not used. 

The RCPI field contains the RCPI value (dBm) measured against the most recently received Location Configuration Request frame requesting that a Radio Information sub-element be included in the Location Track Notification frame. The RCPI value is defined 7.3.2.39. A value of 255 indicates that the RCPI value is unknown or is not used.

7.3.2.66.6 Motion sub-element

The Motion sub-element contains motion information. The format of the Motion sub-element is shown in Figure v47.

	
	
	
	
	
	
	
	

	
	Sub-element ID
	Length
	Motion Indicator
	Bearing
	Speed Units
	Horizontal Speed
	Vertical Speed

	Octets:
	1
	1
	1
	2
	1
	2
	2

	Figure v47—Motion sub-element


The Sub-element ID field contains the value for Motion as defined in Table v20. 

The Length field is set to 8.

The Motion Indicator field is defined in Table v22. The mechanism that a STA uses to determine the value of the Motion Indicator field is beyond the scope of the standard.

	Table v22—Motion Indicator Field



	Motion Indicator Value
	Description

	0
	Stationary: the device is stationary and not in motion.

	1
	Start of motion: the device was stationary and is now in motion.

	2
	In motion: the device is and has been in motion.

	3
	End of motion: the device was in motion and is now stationary.

	4
	Unknown: information related to motion is unknown.

	5-255
	Reserved


The Bearing field, defined by a 2 octet unsigned integer, specifies the direction that the STA is traveling with relation to true north, increasing clockwise, measured in degrees from 0 degree to 359 degrees. If the Bearing value is unknown, the field is set to 65535.

The Speed Units field contains the units for both Horizontal and Vertical Speed field, as defined in Table v23.

	Table v23—Speed Units



	Speed Units Value
	Description

	0
	centimeters per second

	1
	 meters per second

	2-255 
	Reserved


The Horizontal Speed field contains the horizontal speed of the STA expressed in the units indicated in the Speed Units field. If the Horizontal Speed value is unknown, the field is set to 65535.

The Vertical Speed field contains the vertical speed of the STA expressed in the units indicated in the Speed Units field. If the Vertical Speed value is unknown, the field is set to 65535.
Motion sub-element field values are valid at the time of transmission of the Location Track Notification frame containing the sub-element.


7.3.2.66.7 Location Indication Broadcast Data Rate sub-element

The Location Indication Broadcast Data Rate sub-element contains location reporting transmission rate information. The format of the Location Indication Broadcast Data Rate sub-element format is shown in Figure v48.

	
	
	
	

	
	Sub-element ID

	Length
	Broadcast Target Data Rate

	Octets:
	1
	1
	2

	Figure v48—Location Indication Broadcast Data Rate sub-element


The Sub-element ID field contains the value for Location Indication Broadcast Data Rate as defined in Table v20.

The value of the Length field is set to 2.

The Broadcast Target Data Rate field specifies the target data rate, in 0.5Mb/s units, at which the STA transmits Location Track Notification frames.

7.3.2.66.8 Time Of Departure sub-element

The Time of Departure sub-element contains time of departure information for the Location Track Notification frame including the sub-element. The format of the Time of Departure sub-element format is shown in Figure v49.

	
	
	
	
	
	

	
	Sub-element ID
	Length
	TOD Timestamp 
	TOD StdDev
	TOD Units

	Octets:
	1
	1
	4
	2
	1

	Figure v49—Time of Departure sub-element


The Sub-element ID field contains the value for Time of Departure as defined in Table v20.

The value of the Length field is set to 7.

The TOD Timestamp field specifies the value of the TOD timestamp counter at a constant interval before the frame carrying the TOD timestamp is transmitted in units specified by the TOD Units field.

The TOD StdDev field specifies estimated standard deviation of the TOD Timestamp field value.

The TOD Units field specifies the units for the TOD Timestamp field and may be one of the following values as defined in Figure v24 
	Table v24—TOD Units



	TOD Units Value
	Description

	0
	TODU 22: 1/1408 MHz 

	1
	TODU 20: 1/1280 MHz

	2
	TODU40: 1/2560 MHz

	3
	TODU16: 1/1000 MHz

	4-255 
	Reserved


11.20.5 Location Track procedures

11.20.5.1 Location Track Configuration Procedures

A STA that has a value of true for the MIB attribute dot11MgmtOptionLocationEnabled is defined as a STA that supports Location. A STA for which the MIB attribute dot11MgmtOptionLocationEnabled is true shall set the Location field of the Extended Capabilities element to 1.

If dot11MgmtOptionLocationEnabled is true and a STA receives a Location Configuration Request frame, it shall respond with a Location Configuration Response frame. 

In an infrastructure BSS, a non-AP STA shall not transmit Location Configuration Request frames.

A STA may configure another STA to transmit Location Track Notification frames for the purpose of tracking the receiving STA’s location by sending Location Indication Channels, Location Indication Interval and Location Indication Broadcast Data Rate sub-elements in a Location Parameters information element in a Location Configuration Request frame. 

A Location Configuration Request frame may be a broadcast or individually addressed frame. A STA receiving a broadcast Location Configuration Request frame shall only send a Location Configuration Response frame if the STA does not accept the parameters included in the Location Configuration Request. 

A STA that receives an individually addressed Location Configuration Request shall respond with a Location Configuration Response frame. If all Location Parameter sub-elements included in the Location Configuration Request are successfully configured on the receiving STA, then the STA shall include in the Location Configuration Response frame a single Location Status sub-element indicating success. If one or more Location Parameter sub-elements are unsuccessfully configured, then the STA shall include in the Location Configuration Response frame a Location Status sub-element for each failed sub-element indicating the sub-element ID and status value and if applicable the Location Parameters sub-elements.

The Location Status sub-element has four possible status values: Success, Fail, Refused and Incapable. When the requesting STA receives a Location Configuration Response frame with Location Status indicating anything other than Success, the requesting STA shall assume the original request was not processed and no configuration took affect on the receiving STA and the requesting STA should take appropriate action based on the status value returned. 

For Location Status Fail:

—
If the STA has been configured successfully prior to the current Location Configuration Request and continues to transmit Location Track Notification frames based on those parameters, the STA shall respond with its current Location Parameters sub-elements values.

—
If the STA has no previously configured value, the STA shall respond with its minimum Location Parameters sub-elements that it is capable of supporting.

—
The STA may either retry the original request or send an alternate request. 

For Location Status Incapable:

—
The STA responding to the configuration request may include the minimum Location Parameters sub-elements that it is capable of supporting.

—
The configuring STA shall not send another configuration request matching the previous configuration request while the reporting STA is associated to the same BSS. 

—
The configuring STA may send an alternate request.

For Location Status Refuse:

—
The STA responding to the configuration request may include the minimum Location Parameters sub-elements that it is capable of supporting.

—
The configuring STA may send an alternate request.

The location configuration methods, from highest to lowest precedence, are as follows: 1) an individually addressed Location Configuration Request frame, 2) broadcast Location Configuration Request frame. When a STA receives a new Location Configuration frame at the same or higher precedence than the previous it shall cancel the previous configuration and begin using the newest configuration.

The Location Indication Broadcast Data Rate sub-element included in Location Configuration Request frames indicates the target data rate at which the STA shall transmit Location Track Notification frames. The Location Indication Broadcast Data Rate included in the Location Configuration Request frame shall be a data rate defined in the operational data rate set. 

The Location Indication Multicast Address field configured in the Location Indication Interval sub-element shall be a multicast locally administered IEEE MAC address as defined in IEEE Std 802 that is shared across all APs in the same ESS. Location Track Notification frames shall be transmitted to the Location Indication Multicast Address with the BSSID field set to the wildcard BSS as described in 7.1.3.3.3. APs shall discard Location Track Notification frames that are not addressed to the Location Indication Multicast Address field configured for the ESS. 


A non-AP STA shall terminate the transmission of Location Track Notification frames for any of the following reasons:

i) The non-AP STA receives a Location Configuration Request frame from the STA to which it is currently associated that includes a Location Parameters information element with a Location Indication Interval sub-element specifying an interval of zero.
ii) The non-AP STA fails to detect any beacons, belonging to the same ESS that originally configured the non-AP STA, for the period specified by the essDetectionInterval value included in the Location Parameters information element transmitted in the Location Configuration Request frame.
iii) The dot11MgmtOptionLocationEnabled MIB attribute for the STA is set to false.
iv) The non-AP STA is disassociated for any reason from the ESS that configured it, including power off, or is configured by a different ESS.
Note: All public action frames, including the Location Track Notification frames, are Class 1 frames and how public action frames are treated upon reception by STAs is defined in 11.3.

11.20.5.2 Location Track Notification procedures

A STA configured by another STA as described in the previous section shall transmit Location Track Notification frames as shown in the informative diagram in Figure v113 below. The diagram shows the STA was configured to transmit on 3 channels, 3 frames per channel.

Figure v113—STA transmission on 3 channels, 3 frames per channel.

The STA transmits Location Track Notification frames based on the following parameters:

a)
Location Indication Channels

i)
This sub-element indicates the channels the STA shall transmit on during normal or motion intervals.

b)
Indication Multicast Address

i)
For non-IBSS networks, the STA shall transmit the Location Track Notification frames to the Indication Multicast Address field in the Location Indication Parameters sub-element configured by the Location Configuration Request frame.

ii)
An AP shall discard any Location Track Notification frame received from a STA that does not match the Location Indication Multicast Address field value for the AP’s ESS. 

iii)
For IBSS networks, the STA shall transmit the Location Track Notification frames to the destination address of the STA that configured the STA using Location Configuration Request frames. 

c)
Location Indication Interval

i)
When the STA is stationary or dot11MgmtOptionMotionDetectionEnabled is false, for each normal interval, the STA shall transmit on each channel, the number Location Track Notification frames specified by the Normal number of frames per channel field.

ii)
If dot11MgmtOptionMotionDetectionEnabled is true and the STA is in motion, for each motion interval the STA shall transmit on each channel, the number Location Track Notification frames specified by the Motion number of frames per channel field.

d)
Tracking Duration

i)
The STA shall transmit Location Track Notification frames until the Tracking Duration duration is reached. 

ii)
The duration starts as soon as the STA sends a Configuration Location Response frame with a Location Status value of Success. 

iii)
If the Tracking Duration is non-zero value the STA shall transmit Location Track Notification Frames, based on the Normal and In-Motion Report Interval field values, until the duration ends.

iv)
If the Tracking Duration is 0 the STA shall continuously transmit Location Track Notification frames as defined by Normal and In-Motion Report Interval field values until configured to stop sending the frames. 

e)
Location Indication Broadcast Data Rate

i)
The STA shall transmit Location Track Notification frames at the data rate specified in this sub-element.

f)
Time of Departure

i)
If dot11MgmtTODEnabled is true, the STA shall transmit this sub-element in the Location Track Notification frame.

ii)
Note: The values of the fields in the Time of Departure sub-element are measured by the PHY in real-time, then passed without real-time requirements to the MAC via the TXSTATUS parameter of the PHY-TXSTATUS.confirm primitive.

iii)
If there are multiple antennas and/or TXBF capability then the STA shall transmit using the most omni-directional mode possible.

12.3.4.3 PHY-SAP service primitives parameters

Insert the following entries at the end of Table 12-3:

	Table 12-8—PHY-SAP service primitive parameters



	Parameter
	Associated primitive
	Value

	TXSTATUS
	PHY-TXSTART.confirm
	A set of parameters


12.3.5.5 PHY-TXSTART.confirm

Change 12.3.5.5 as follows:

12.3.5.5.1 Function

This primitive is issued by the PHY to the local MAC entity to confirm the start of a transmission and to indicate parameters of the start. The PHY will issue this primitive in response to every PHY-TXSTART.request primitive issued by the MAC sublayer.

12.3.5.5.2 Semantics of the service primitive

The semantics of the primitive are as follows:

PHY-TXSTART.confirm(TXSTATUS)

The TXSTATUS represents a list of parameters that the local PHY entity provides to the MAC sublayer related to the transmission an MPDU. This vector contains both PLCP and PHY management parameters. The required PHY parameters are listed in 12.3.4.4.

This primitive has no parameters.

12.3.5.5.3 When generated

This primitive will be issued by the PHY to the MAC entity when all of the following conditions are met:

- the PHY has received a PHYTXSTART. request from the MAC entity
- the PLCP has issued PMD.TX STATUS.request if the MIB variable dot11MgmtOptionLocationTODEnabled is set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED in PHY-TXSTART.request(TXVECTOR) exists and is set to true, and
- the PHY is ready to begin accepting outgoing data octets from the MAC.

12.3.5.5.4 Effect of receipt

The receipt of this primitive by the MAC entity will cause the MAC to start the transfer of data octets. Parameters in the TXSTATUS vector may be included in transmitted frames in order for recipients on multiple channels to determine the time differences of air propagation times between transmitter and recipients and hence to compute the location of the transmitter. 

15. DSSS PHY specification for the 2.4 GHz band designated for ISM applications

Change 15.2.6 as follows (noting changes in Figure 15-6 and Figure 15-7):

15.2.6 Transmit PLCP

The transmit PLCP is shown in Figure 15-6.

Figure 15-6—Transmit PLCP

In order to transmit data, PHY-TXSTART.request shall be enabled so that the PHY entity shall be in the transmit state. Further, the PHY shall be set to operate at the appropriate channel through STA management via the PLME. Other transmit parameters such as DATARATE, TX antenna, and TX power are set via the PHY-SAP with the PHY-TXSTART.request(TXVECTOR) as described in 15.4.4.2. 

Based on the status of CCA indicated by PHY-CCA.indicate, the MAC will assess that the channel is clear. A clear channel shall be indicated by PHY-CCA.indicate(IDLE). If the channel is clear, transmission of the PPDU shall be initiated by issuing the PHY-TXSTART.request(TXVECTOR) primitive. The TXVECTOR elements for the PHY-TXSTART.request are the PLCP header parameters SIGNAL (DATARATE), SERVICE, and LENGTH, and the PMD parameters of TX_ANTENNA, and TXPWR_LEVEL and TIME_OF_DEPARTURE_REQUESTED. The PLCP header parameter LENGTH is calculated from the TXVECTOR element by multiplying by 8 for 1 Mb/s and by 4 for 2 Mb/s. 

The PLCP shall issue PMD_ANTSEL, PMD_RATE, and PMD_TXPWRLVL primitives to configure the PHY. The PLCP shall then issue a PMD_TXSTART.request and the PHY entity shall immediately initiate data scrambling and transmission of the PLCP preamble based on the parameters passed in the PHYTXSTART.request primitive. The time required for transmit power-on ramp described in 15.4.7.7 shall be included in the PLCP SYNC field. If the MIB variables dot11MgmtOptionLocationTODImplemented and dot11MgmtOptionLocationTODEnabled are set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED is true then the PLCP shall issue a PHY_TXSTART.confirm(TXSTATUS) primitive to the MAC, forwarding the TIME_OF_DEPARTURE of the PMD_TXSTART.request, its estimated standard deviation TIME_OF_DEPARTURE_STDDEV and the TIME_OF_DEPARTURE_UNITS parameter within the TXSTATUS vector.

Once the PLCP preamble transmission is complete, data shall be exchanged between the MAC and the PHY by a series of PHY-DATA.request(DATA) primitives issued by the MAC and PHY-DATA.confirm primitives issued by the PHY. The modulation rate change, if any, shall be initiated with the first data symbol of the MPDU as described in 15.2.5. The PHY proceeds with MPDU transmission through a series of data octet transfers from the MAC. At the PMD layer, the data octets are sent in LSB-to-MSB order and presented to the PHY through PMD_DATA.request primitives. Transmission can be prematurely terminated by the MAC through the primitive PHY-TXEND.request. PHY-TXSTART shall be disabled by the issuance of the PHY-TXEND.request. Normal termination occurs after the transmission of the final bit of the last MPDU octet according to the number supplied in the TXVECTOR LENGTH field. The packet transmission shall be completed and the PHY entity shall enter the receive state (i.e., PHY-TXSTART shall be disabled). It is recommended that chipping continue during power-down. Each PHY-TXEND.request is acknowledged with a PHY-TXEND.confirm primitive from the PHY. 

A typical state machine implementation of the transmit PLCP is provided in Figure 15-7.

Figure 15-7—PLCP transmit state machine

15.4.4.2 PMD_SAP peer-to-peer service primitive parameters

Insert new rows at the end of Table 15-4 as follows:
	Table 15-4—DSSS PMD_SAP peer-to-peer service primitives



	Parameter
	Associated primitive
	Value

	TIME_OF_DEPARTURE_REQUESTED
	TXVECTOR
	false, true. When true, the MAC entity requests that the PHY PLCP entity measure and report time of departure parameters of the PMD_TXSTART.request; when false, the MAC entity requests that the PHY PLCP entity neither measure nor report time of departure parameters

	TIME_OF_DEPARTURE
	TXSTATUS
	0 to 232-1. The locally-measured time of the PMD_TXSTART.request, in units of TIME_OF_DEPARTURE_UNITS. 

	TIME_OF_DEPARTURE_STDDEV
	TXSTATUS
	1 to 216-1. The estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS

	TIME_OF_DEPARTURE_UNITS
	TXSTATUS
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz


15.4.7 PMD transmit specifications

Insert a new section after 15.4.7.9:

15.4.7.10 Time of Departure accuracy

The Time of Departure accuracy test evaluates TIME_OF_DEPARTURE and TIME_OF_DEPARTURE_STDDEV against TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH as defined in Annex U with the following test parameters: 

—
MULTICHANNEL_BANDWIDTH is  sample/s where fH is the nominal center frequency in Hz of the highest channel, fL is the nominal center frequency in Hz of the lowest channel, and  equals the smallest integer equal to or larger than x.

—
FIRST_TRANSITION_FIELD is the SYNC field. 

—
SECOND_TRANSITION_FIELD is the SFD field.

—
TRAINING_FIELD is the concatenation of the SYNC and SFD fields, using as its chip pulse a rectangular pulse of duration 1/11 MHz convolved with a brick-wall low pass filter of bandwidth 11 MHz

—
TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH is 80 ns.
Note: the indicated chip pulse applies to the time of departure accuracy test equipment, and not the transmitter or receiver. 
17. Orthogonal frequency division multiplexing (OFDM) PHY specification for the 5 GHz band

17.2.2 TXVECTOR parameters

Insert one new row at the end of Table 17-1 as follows:
	Table 17-1—TXVECTOR parameters



	Parameter
	Associate primitive
	Value

	TIME_OF_DEPARTURE_REQUESTED
	PHY-TXSTART.request(TXVECTOR)
	false, true. When true, the MAC entity requests that the PHY PLCP entity measure and report time of departure parameters of the PMD_TXSTART.request; when false, the MAC entity requests that the PHY PLCP entity neither measure nor report time of departure parameters


Insert new clause after 17.2.2.4 as follows:

17.2.2.5 TIME_OF_DEPARTURE_REQUESTED

The allowed values are false or true. A parameter value of true indicates that the MAC sublayer is requesting that the PLCP entity provide measurement of the time of departure of the PMD_TXSTART.request and reporting within the PHY-TXSTART.confirm(TXSTATUS) primitive. A parameter value of false indicates that the MAC sublayer is requesting that the PLCP entity not provide time of departure measurement nor reporting in the PHY-TXSTART.confirm(TXSTATUS) primitive.

Insert a new clause after 17.2.3 as follows:

17.2.4 TXSTATUS parameters

The parameters listed in Table 17-2a are defined as part of the TXSTATUS parameter list in the PHY-TXSTART.confirm service primitive.

	Table 17-2a—TXSTATUS parameters



	Parameter
	Associate Primitive
	Value

	TIME_OF_DEPARTURE
	TXSTART.confirm(TXSTATUS)
	0 to 232-1. The locally-measured time of the PMD_TXSTART.request, in units of TIME_OF_DEPARTURE_UNITS. 

	TIME_OF_DEPARTURE_STDDEV
	TXSTART.confirm(TXSTATUS)
	1 to 216-1. The estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS

	TIME_OF_DEPARTURE_UNITS
	TXSTART.confirm(TXSTATUS)
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz
TODU16: 1 / 1000 MHz


17.2.4.1 TXSTATUS TIME_OF_DEPARTURE

The allowed values for the TIME_OF_DEPARTURE parameter are integers in the range of 0 to 232-1 This parameter is used to indicate the time of departure of the frame initiated by the most recent PHY-TXSTART.request in units given by TIME_OF_DEPARTURE_UNITS. TIME_OF_DEPARTURE may be included in transmitted frames in order for recipients on multiple channels to determine the time differences of air propagation times between transmitter and recipients and hence to compute the location of the transmitter.

17.2.4.2 TXSTATUS TIME_OF_DEPARTURE_STDDEV
The allowed values for the TIME_OF_DEPARTURE_STDDEV parameter are integers in the range of 1 to 216-1 This parameter indicates the estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS. TIME_OF_DEPARTURE_STDDEV may be included in transmitted frames in order for recipients on multiple channels to determine the time differences of air propagation times between transmitter and recipients and hence to compute the location of the transmitter, wherein the computation can assign higher weight to time of departure values with lower standard deviation.

17.2.4.3 TXSTATUS TIME_OF_DEPARTURE_UNITS

TIME_OF_DEPARTURE_UNITS indicates the units used for TIME_OF_DEPARTURE and TIME_OF_DEPARTURE_STDDEV. The allowed values for TIME_OF_DEPARTURE_UNITS are TODU22 (1 / 1408 MHz), TODU20 (1 / 1280 MHz), TODU40 (1 / 2560 MHz) and TODU16 (1 / 1000 MHz).

17.3.9 PMD transmit specifications

Insert a new clause after 17.3.9.7 as follows:

17.3.9.8 Time of Departure accuracy

The Time of Departure accuracy test evaluates TIME_OF_DEPARTURE and TIME_OF_DEPARTURE_STDDEV against TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH as defined in Annex U with the following test parameters: 

—
MULTICHANNEL_BANDWIDTH is  sample/s where fH is the nominal center frequency in Hz of the highest channel, fL is the nominal center frequency in Hz of the lowest channel, and  equals the smallest integer equal to or larger than x.

—
FIRST_TRANSITION_FIELD is the Short symbols. 

—
SECOND_TRANSITION_FIELD is the Long symbols.

—
TRAINING_FIELD is the Long symbols windowed by the windowing described in 17.3.2.4 with TTR = 100 ns for 20 MHz channel spacing, TTR = 200 ns for 10 MHz channel spacing and TTR = 400 ns for 5 MHz channel spacing.

· TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH is 80 ns.
Note: the indicated windowing applies to the time of departure accuracy test equipment, and not the transmitter or receiver.
Change 17.3.11 as follows (noting changes in Figure 17-14 and Figure 17-15): 

17.3.11 Transmit PLCP

The transmit PLCP is shown in Figure 17-14. In order to transmit data, PHY-TXSTART.request shall be enabled so that the PHY entity shall be in the transmit state. Further, the PHY shall be set to operate at the appropriate frequency through STA management via the PLME. Other transmit parameters, such as DATARATE and TX power, are set via the PHY-SAP with the PHY-TXSTART.request(TXVECTOR), as described in 17.2.2.

A clear channel shall be indicated by PHY-CCA.indicate(IDLE). The MAC considers this indication before issuing the PHY-TXSTART.request. Transmission of the PPDU shall be initiated after receiving the PHYTXSTART.request(TXVECTOR) primitive. The TXVECTOR elements for the PHY-TXSTART.request are the PLCP header parameters DATARATE, SERVICE, and LENGTH, and the PMD parameters TXPWR_LEVEL and TIME_OF_DEPARTURE_REQUESTED. 

The PLCP shall issue PMD_TXPWRLVL and PMD_RATE primitives to configure the PHY. The PLCP shall then issue a PMD_TXSTART.request, and transmission of the PLCP preamble and PLCP header, based on the parameters passed in the PHY-TXSTART.request primitive, shall be immediately initiated. If the MIB variables dot11MgmtOptionLocationTODImplemented and dot11MgmtOptionLocationTODEnabled are set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED is true then the PLCP shall issue a PHY_TXSTART.confirm(TXSTATUS) primitive to the MAC, forwarding the TIME_OF_DEPARTURE of the PMD_TXSTART.request, its estimated standard deviation TIME_OF_DEPARTURE_STDDEV and the TIME_OF_DEPARTURE_UNITS parameter within the TXSTATUS vector. 

Once PLCP preamble transmission is started, the PHY entity shall immediately initiate data scrambling and data encoding. The scrambled and encoded data shall then be exchanged between the MAC and the PHY through a series of PHY-DATA.request(DATA) primitives issued by the MAC, and PHY-DATA.confirm primitives issued by the PHY. The modulation rate change, if any, shall be initiated from the SERVICE field data of the PLCP header, as described in 17.3.2.

The PHY proceeds with PSDU transmission through a series of data octet transfers from the MAC. The PLCP header parameter, SERVICE, and PSDU are encoded by the convolutional encoder with the bit-stealing function described in 17.3.5.5. At the PMD layer, the data octets are sent in bit 0–7 order and presented to the PHY through PMD_DATA.request primitives. Transmission can be prematurely terminated by the MAC through the primitive PHY-TXEND.request. PHY-TXSTART shall be disabled by the issuance of the PHY-TXEND.request. Normal termination occurs after the transmission of the final bit of the last PSDU octet, according to the number supplied in the OFDM PHY preamble LENGTH field.

Figure 17-14—Transmit PLCP

The packet transmission shall be completed and the PHY entity shall enter the receive state (i.e., PHYTXSTART shall be disabled). Each PHY-TXEND.request is acknowledged with a PHY-TXEND.confirm primitive from the PHY. If the coded PSDU (C-PSDU) is not multiples of the OFDM symbol, bits shall be stuffed to make the C-PSDU length multiples of the OFDM symbol. 

In the PMD, the GI shall be inserted in every OFDM symbol as a countermeasure against severe delayspread. A typical state machine implementation of the transmit PLCP is provided in Figure 17-15. Requests (.req) and confirmations(.confirm) are issued once with designated states.

Figure 17-15—PLCP transmit state machine

18. High Rate direct sequence spread spectrum (HR/DSSS) PHY specification

Change 18.2.5 as follows (noting changes in Figure 18-7 and Figure 18-8): 

18.2.5 Transmit PLCP

The transmit procedures for a High Rate PHY using the long PLCP preamble and header are the same as the transmit procedures described in 15.2.6 and 15.2.7 and do not change apart from the ability to transmit 5.5 Mb/s and 11 Mb/s.

The procedures for a transmitter employing HR/DSSS/short and HR/DSSS/PBCC/short are the same except for length and rate changes. The decision to use a long or short PLCP is beyond the scope of this standard.

The transmit PLCP is shown in Figure 18-7. 

A PHY-TXSTART.request(TXVECTOR) primitive will be issued by the MAC to start the transmission of a PPDU. In addition to parameters DATARATE and LENGTH, other transmit parameters such as PREAMBLE_TYPE and MODULATION are set via the PHY-SAP with the PHY-TXSTART.request(TXVECTOR), as described in 18.3.5. The SIGNAL, SERVICE, and LENGTH fields of the PLCP header are calculated as described in 18.2.3.

The PLCP shall issue PMD_ANTSEL, PMD_RATE, and PMD_TXPWRLVL primitives to configure the PHY. The PLCP shall then issue a PMD_TXSTART.request, and the PHY entity shall immediately initiate data scrambling and transmission of the PLCP preamble based on the parameters passed in the PHY-TXSTART.request primitive. The time required for transmit power-on ramp, described in 18.4.7.6, shall be included in the PLCP SYNC field. If the MIB variables dot11MgmtOptionLocationTODImplemented and dot11MgmtOptionLocationTODEnabled are set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED is true then the PLCP shall issue a PHY_TXSTART.confirm(TXSTATUS) primitive to the MAC, forwarding the TIME_OF_DEPARTURE of the PMD_TXSTART.request, its estimated standard deviation TIME_OF_DEPARTURE_STDDEV and the TIME_OF_DEPARTURE_UNITS parameter within the TXSTATUS vector.

Once the PLCP preamble transmission is complete, data shall be exchanged between the MAC and the PHY by a series of PHY-DATA.request(DATA) primitives issued by the MAC and PHY-DATA.confirm primitives issued by the PHY. The modulation and rate change, if any, shall be initiated with the first data symbol of the PSDU, as described in 18.2.3.7 and 18.2.3.14. The PHY proceeds with PSDU transmission through a series of data octet transfers from the MAC. At the PMD layer, the data octets are sent in LSB-to-MSB order and presented to the PHY through PMD_DATA.request primitives. Transmission can be prematurely terminated by the MAC through the primitive PHY-TXEND.request. PHY-TXSTART shall be disabled by the issuance of the PHY-TXEND.request.

Normal termination occurs after the transmission of the final bit of the last PSDU octet, calculated from the number supplied in the PHY preamble LENGTH and SERVICE fields using the equations specified in 18.2.3.5. The PPDU transmission shall be completed and the PHY entity shall enter the receive state (i.e., PHY-TXSTART shall be disabled). It is recommended that modulation continue during power-down to prevent radiating a continuous wave carrier. Each PHY-TXEND.request is acknowledged with a PHY-TXEND.confirm primitive from the PHY.

Figure 18-7—Transmit PLCP

A typical state machine implementation of the transmit PLCP is provided in Figure 18-8.

Figure 18-8—PLCP transmit state machine

18.2.5 Vector descriptions

Insert new rows at the end of Table 18-6 as follows:

	Table 18-6—Parameter vectors



	Parameter
	Associated vector
	Value

	TIME_OF_DEPARTURE_REQUESTED
	TXVECTOR
	false, true. When true, the MAC entity requests that the PHY PLCP entity measure and report time of departure parameters of the PMD_TXSTART.request; when false, the MAC entity requests that the PHY PLCP entity neither measure nor report time of departure parameters

	TIME_OF_DEPARTURE
	TXSTATUS
	0 to 232-1. The locally-measured time of the PMD_TXSTART.request, in units of TIME_OF_DEPARTURE_UNITS. 

	TIME_OF_DEPARTURE_STDDEV
	TXSTATUS
	1 to 216-1. The estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS

	TIME_OF_DEPARTURE_UNITS
	TXSTATUS
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz


18.2.7  PMD transmit specifications

Insert a new clause after 18.4.7.8 as follows:

18.2.7.9 Time of Departure accuracy

The Time of Departure accuracy test evaluates TIME_OF_DEPARTURE and TIME_OF_DEPARTURE_STDDEV against TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH as defined in Annex U with the following test parameters: 

—
MULTICHANNEL_BANDWIDTH is  sample/s where fH is the nominal center frequency in Hz of the highest channel, fL is the nominal center frequency in Hz of the lowest channel, and  equals the smallest integer equal to or larger than x.

—
FIRST_TRANSITION_FIELD is the SYNC field. 

—
SECOND_TRANSITION_FIELD is the SFD field.

—
TRAINING_FIELD is the concatenation of the appropriate short or long SYNC and SFD fields, using as its chip pulse a rectangular pulse of duration 1/11 MHz convolved with a brick-wall low pass filter of bandwidth 11 MHz

· TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH is 80 ns.
Note: the indicated chip pulse applies to the time of departure accuracy test equipment, and not the transmitter or receiver.
19. ERP specification

19.2 PHY-specific service parameter list

Change the 1st paragraph of 19.2 as follows:

The architecture of the IEEE 802.11 MAC is intended to be PHY independent. Some PHY implementations require PHY-dependent MAC state machines running in the MAC sublayer in order to meet certain PMD requirements. The PHY-dependent MAC state machine resides in a sublayer defined as the MLME. In certain PMD implementations, the MLME may need to interact with the PLME as part of the normal PHY SAP primitives. These interactions are defined by the PLME parameter list currently defined in the PHY service primitives as TXVECTOR, TXSTATUS and RXVECTOR. The list of these parameters and the values they may represent are defined in the specific PHY specifications for each PMD. This subclause addresses the TXVECTOR, TXSTATUS and RXVECTOR for the ERP. The service parameters for RTXVECTOR, TXSTATUS and TRXVECTOR shall follow 17.2.2, 17.2.4 and 17.2.3, respectively.

Insert a new row at the end of Table 19-1 as follows:

	Table 19-1—TXVECTOR parameters



	Parameter
	Value

	TIME_OF_DEPARTURE_REQUESTED
	false, true. When true, the MAC entity requests that the PHY PLCP entity measure and report time of departure parameters of the PMD_TXSTART.request; when false, the MAC entity requests that the PHY PLCP entity neither measure nor report time of departure parameters


Insert the following text and table after Table 19-1:

The parameters in Table 19-1a are defined as part of the TXSTATUS parameter list in the PHYTXSTART. confirm service primitive.

	Table 19-1a—TXSTATUS parameters



	Parameter
	Value

	TIME_OF_DEPARTURE
	0 to 232-1. The locally-measured time of the PMD_TXSTART.request, in units of TIME_OF_DEPARTURE_UNITS. 

	TIME_OF_DEPARTURE_STDDEV
	1 to 216-1. The estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS

	TIME_OF_DEPARTURE_UNITS
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz


19.4.7 PMD transmit specifications

Change 19.4.7 as follows:

The PMD transmit specifications shall follow 17.3.9 with the exception of the transmit power level (17.3.9.1), the transmit center frequency tolerance (17.3.9.4), and the symbol clock frequency tolerance (17.3.9.5), and the time of departure accuracy (17.3.9.8). Regulatory requirements may have an effect on the combination of maximum transmit power and spectral mask if the resulting signals violate restricted band emission limits.

Insert a new clause after 19.4.7.3 as follows:

19.4.7.4 Time of Departure accuracy 

The time of departure specifications shall follow 17.3.9.8 for PPDUs transmitted using ERP-OFDM format and 18.4.7.9 for PPDUs transmitted using ERP-DSSS/CCK, ERP-PBCC and DSSS-OFDM formats.

20. High Throughput (HT) PHY specification

Change 20.2.1 as follows:

20.2.1 Introduction

The PHY interfaces to the MAC through the TX_VECTOR, TXSTATUS, RX_VECTOR, and the PHYCONFIG_VECTOR. The TX_VECTOR supplies the PHY with per packet transmit parameters. Status of the transmission is reported from PHY to MAC by parameters within TXSTATUS. Using the RX_VECTOR, the PHY informs the MAC of the received packet parameters. Using the PHYCONFIG_VECTOR, the MAC configures the PHY for operation, independent of frame transmission or reception.

This interface is an extension of the generic PHY service interface defined in 12.3.4.

20.2.2 TXVECTOR parameters

Insert a new row at the end of Table 20-1 as follows:
	Table 20-1—TXVECTOR and RXVECTOR parameters



	TIME_OF_DEPARTURE_REQUESTED
	Enumerated type:

true indicates that the MAC entity requests that the PHY PLCP entity measure and report time of departure parameters of the PMD_TXSTART.request. false indicates that the MAC entity requests that the PHY PLCP entity neither measure nor report time of departure parameters
	O
	N


20.2.4 Support for NON_HT formats

Insert a row immediately before the last row (i.e. Note row) of Table 20-3 as follows: 
	Table 20-3—Mapping of the HT PHY parameters for NON_HT operation



	TIME_OF_DEPARTURE_REQUESTED
	TIME_OF_DEPARTURE_REQUESTED
	TIME_OF_DEPARTURE_REQUESTED
	TIME_OF_DEPARTURE_REQUESTED
	TIME_OF_DEPARTURE_REQUESTED


Insert new clause after 20.2.4 as follows: 

20.2.5 TXSTATUS parameters

The parameters listed in Table 20-3a are defined as part of the TXSTATUS parameter list in the PHY-TXSTART.confirm(TXSTATUS) service primitive.

	Table 20-3a—TXSTATUS parameter



	Parameter
	Value

	TIME_OF_DEPARTURE
	0 to 232-1. The locally-measured time of the PMD_TXSTART.request, in units of TIME_OF_DEPARTURE_UNITS. 

	TIME_OF_DEPARTURE_STDDEV
	1 to 216-1. The estimated standard deviation of time of departure error, where the time of departure error equals the difference between TIME_OF_DEPARTURE and the time of departure as measured by an external measurement system and synchronized in start time and symbol clock frequency to the local measurement system, in units of TIME_OF_DEPARTURE_UNITS.

	TIME_OF_DEPARTURE_UNITS
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz


20.3.21 PMD transmit specification

Insert a new section after 20.3.21.7 as follows:

20.3.21.8 Time of Departure accuracy 

The Time of Departure accuracy test evaluates TIME_OF_DEPARTURE and TIME_OF_DEPARTURE_STDDEV against TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH as defined in Annex U with the following test parameters: 

—
MULTICHANNEL_BANDWIDTH is  sample/s (for a CH_BANDWIDTH parameter equal to HT_CBW20) or  sample/s (for a CH_BANDWIDTH parameter equal to HT_CBW40) where fH is the nominal center frequency in Hz of the highest channel, fL is the nominal center frequency in Hz of the lowest channel, and  equals the smallest integer equal to or larger than x.

—
FIRST_TRANSITION_FIELD is L-STF (for HT-mixed format) or HT-GF-STF (for HT-greenfield format)

—
SECOND_TRANSITION_FIELD is L-LTF (for HT-mixed format) or HT-GF-LTF1 (for HT-greenfield format)

—
TRAINING_FIELD is L-LTF (for HT-mixed format) or HT-LTF1 (for HT-greenfield format) windowed by the windowing described in 17.3.2.4 with TTR = 100 ns. 

· TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH is 80 ns (for a CH_BANDWIDTH parameter equal to HT_CBW20) or 80 ns (for a CH_BANDWIDTH parameter equal to HT_CBW40).
Note: the indicated windowing applies to the time of departure accuracy test equipment, and not the transmitter or receiver.
Change 20.3.23 as follows (noting changes in diagrams):

20.3.23 Transmit PLCP

There are three options for transmit PLCP procedure. The first two options, for which typical transmit procedures are shown in Figure 20-20 and Figure 20-21, are selected if the FORMAT field of PHY-TXSTART.request(TXVECTOR) is set to HT_MF or HT_GF, respectively. These transmit procedures do not describe the operation of optional features, such as LDPC or STBC. The third option is to follow the transmit procedure as in Clause 17 or Clause 19 if the FORMAT field is set to NON_HT. Additionally, if the FORMAT field is set to NON_HT, CH_BANDWIDTH indicates NON_HT_CBW20, and NON_HT_MODULATION indicates OFDM, follow the transmit procedure as in Clause 17. If the FORMAT field is set to NON_HT, CH_BANDWIDTH indicates NON_HT_CBW20, and NON_HT_MODULATION indicates other than OFDM, follow the transmit procedure as in Clause 19. And furthermore, if the FORMAT field is set to NON_HT and CH_BANDWIDTH indicates NON_HT_CBW40, follow the transmit procedure as in Clause 17, except that the signal in Clause 17 is generated simultaneously on each of the upper and lower 20 MHz channels that comprise the 40 MHz channel as defined in 20.3.8 and 20.3.11.11. In all these options, in order to transmit data, PHY-TXSTART.request shall be enabled so that the PHY entity shall be in the transmit state. 

Further, the PHY shall be set to operate at the appropriate frequency through station management via the PLME, as specified in 20.4. Other transmit parameters, such as MCS Coding types and transmit power, are set via the PHY-SAP with the PHY-TXSTART.request(TXVECTOR), as described in 20.2.2.

A clear channel shall be indicated by PHY-CCA.indication(IDLE). Note - under some circumstances, the MAC uses the latest value of PHY-CCA.indication before issuing the PHY-TXSTART.request. Transmission of the PPDU shall be initiated after receiving the PHYTXSTART.request(TXVECTOR) primitive. The TXVECTOR elements for the PHY-TXSTART.request are specified in Table 20-1.

The PLCP shall issue the parameters in the following PMD primitives to configure the PHY:

—
PMD_TXPWRLVL

—
PMD_TX_PARAMETERS

The PLCP shall then issue a PMD_TXSTART.request, and transmission of the PLCP preamble may start if TIME_OF_DEPARTURE_REQUESTED is false, and shall start immediately if TIME_OF_DEPARTURE_REQUESTED is true, based on the parameters passed in the PHY-TXSTART.request primitive. If the MIB variables dot11MgmtOptionLocationTODImplemented and dot11MgmtOptionLocationTODEnabled are set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED is true then the PLCP shall issue a PHY_TXSTART.confirm(TXSTATUS) primitive to the MAC, forwarding the TIME_OF_DEPARTURE of the PMD_TXSTART.request, its estimated standard deviation TIME_OF_DEPARTURE_STDDEV and the TIME_OF_DEPARTURE_UNITS parameter within the TXSTATUS vector.

The data shall then be exchanged between the MAC and the PHY through a series of PHY-DATA.request(DATA) primitives issued by the MAC, and PHY-DATA.confirm primitives issued by the PHY. Once PLCP preamble transmission is started, the PHY entity shall immediately initiate data scrambling and data encoding. The encoding method shall be based on the FEC_CODING, CH_BANDWIDTH, and MCS parameter of the TXVECTOR. A modulation rate change, if any, shall be initiated starting with the SERVICE field data, as described in 20.3.2.

The PHY proceeds with PSDU transmission through a series of data octet transfers from the MAC. The SERVICE field and PSDU are encoded by the encoder selected by the FEC_CODING, CH_BANDWIDTH, and MCS parameters of the TXVECTOR as described in 20.3.3. At the PMD layer, the data octets are sent in bit 0–7 order and presented to the PHY through PMD_DATA.request primitives. Transmission can be prematurely terminated by the MAC through the primitive PHY-TXEND.request. PHY-TXSTART shall be disabled by receiving a PHY-TXEND.request. Normal termination occurs after the transmission of the final bit of the last PSDU octet, according to the number supplied in the LENGTH field.

The packet transmission shall be completed and the PHY entity shall enter the receive state (i.e., PHYTXSTART shall be disabled). Each PHY-TXEND.request is acknowledged with a PHY-TXEND.confirm primitive from the PHY. If the length of the coded PSDU (C-PSDU) is not an integer multiple of the OFDM symbol length, bits shall be stuffed to make the C-PSDU length an integer multiple of the OFDM symbol length.

In the PMD, the GI or short GI shall be inserted in every OFDM symbol as a countermeasure against delay spread. A typical state machine implementation of the transmit PLCP is provided in Figure 20-22. Requests (.req) and confirmations(.confirm) are issued once per state as shown. This state machine does not describe the operation of optional features, such as LDPC or STBC.

Annex U

Time of departure accuracy test (Informative)
The Time of Departure accuracy test is an informative description of how time of departure accuracy can be measured for any parameterizable PHY waveform. 
The Time of Departure accuracy test is parameterized by the following test parameters:

—
TIME_OF_DEPARTURE

—
TIME_OF_DEPARTURE_STDDEV

---- 
MULTICHANNEL_BANDWIDTH

—
FIRST_TRANSITION_FIELD

—
SECOND_TRANSITION_FIELD

—
TRAINING_FIELD

—
TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH

The Time of Departure accuracy test is performed as follows or in an equivalent or more accurate manner.

The Time of Departure accuracy test is performed by instrumentation capable of converting signals transmitted on one or more channels into a stream of complex samples at fs sample/s or more, with sufficient accuracy in terms of I/Q arm amplitude and phase balance, dc offsets, phase noise, etc. The minimum sampling rate is MULTICHANNEL_BANDWIDTH sample/s respectively. A possible embodiment of such a setup is converting the signal to a low IF frequency with a microwave synthesizer, sampling the signal with a digital oscilloscope and decomposing it digitally into quadrature components. The sampled signal is processed in a manner similar to an actual time of arrival processor, according to the following steps:

a)
Start of frame is detected.

b)
Channel number, coarse and fine frequency offsets are estimated.

c)
The packet is derotated according to estimated frequency offsets.

d)
The transition from FIRST_TRANSITION_FIELD to SECOND_TRANSITION_FIELD is detected; and fine timing (with one sample resolution) is established.

e)
The TRAINING_FIELD of the derotated signal is up-sampled to meet the TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH requirement. For example, a TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH of 1ns requires up-sampling of at least 1 GHz.. 

f)
The up-sampled signal is cross-correlated with a reference waveform of the TRAINING_FIELD 

g)
The measured time of departure equals the time of the peak of the magnitude of the cross-correlation.

h)
TIME_OF_DEPARTURE and the measured time of departure are recorded, and TIME_OF_DEPARTURE_STDDEV..

i)
Steps a) to h) are repeated for n >= 4 packets within 1 second. The time of departure error is calculated as TIME_OF_DEPARTURE minus the synchronized time of departure. Defining xj = [xj,1,..,xj,n]T as the n measured times of departure, y = [yj,1,..,yj,n]T as the n TIME_OF_DEPARTUREs, the weight matrix Wj = diag([wj,1, … wj,n]) where the diagonal entries are the n squares of the TIME_OF_DEPARTURE_STDDEVs, ej = [ej,1,… ej,n]T as the n time of departure errors and Xj = [1nx1 | xj], then the n synchronized times of departure sj = [sj,1,..,sj,n]T are calculated from the measured times of departure by using the weighted least squares line of best fit sj = Xj(XjTWjXj)-1XjTWjyj and so time of departure errors equal ej = yj  - sj.


j) 
Step i) are repeated 500 times, recording 500n values of the time of departure errors e = [e1,1,… e500,n] and weights w = [w1,1 … w500,n]
k)
The Time of Departure accuracy test is passed if 
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and 95% of the reported time of departure standard deviations are less than the TIME_OF_DEPARTURE_ACCURACY_TEST_THRESH ns 
Note 1: One implementation of a time of departure measurement system is a free-running oscillator clocking (a) the digital-to-analog converter(s) used to transmit the packet, (b) a 32-bit continuously-counting counter and (c) a hardware finite state machine such that PMD_TXSTART.request causes a transition within the FSM which in turn causes frame transmission at the DACs a fixed number of cycles later; where the time of departure is recorded as the value of the counter at that transition. In this implementation, the principal source of time of departure error is only short term oscillator imperfection (e.g. phase noise) and RF group delay variation within the MULTICHANNEL_BANDWIDTH.

Note 2: 1 ns of time of departure error corresponds to approximately 0.3 m of distance error, so high location accuracy depends upon a tight time of departure standard deviation.
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This proposal text is aligned with P802.11v-D3.00.
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