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Abstract

This document contains normative text changes to resolve LB146 comment IDs: 41, 96, 97, 123, 125, 126, 128, 130, 132, 134, 136, 137, 138, 148, 160, 175, 176, 198, 199 and 214.
The submission is referenced to draft D5.01 and augments to all editor instructions as well as the actual base draft modifications.   

All new text relative to the draft D5.01 is identified in blue color and underlined and all deleted text is identified by strikethrough.
3.148b timing measurement counter: A monotonically increasing counter incremented periodically with clock ticks where the clock is driven by a free running oscillator. 
4. Abbreviations and acronyms

Insert the following new acronyms in alphabetical order:

DMS
Directed Multicast Service

DMSID
Directed Multicast Service Identifier

ES
Emergency Services such as E911

FMS
Flexible Multicast Service

FMSID
Flexible Multicast Stream Identifier

TAI
Temps Atomique International (International Atomic Time)

TFS
Traffic Filtering Service
TOA
Time of Arrival

TOD
Time of Departure
TTTT
Target TIM Transmission Time

URI
Uniform Resource Identifier

UTC
Coordinated Universal Time
WNM
Wireless Network Management
5. General description

5.2 Components of the IEEE 802.11 architecture

5.2.11 Wireless Network Management 

5.2.11.18 Timing measurement


Timing Measurement service enables a STA to compute the relative offset of the local clock with respect to the local clock at a peer STA.
Timing Measurement action frames allow a recipient STA to accurately measure the offset of its clock relative to a clock in the sending STA. With the regular transfer of Timing Measurement action frames from one STA to another it is possible for the recipient STA to track changes in the offset of its clock with respect to the sending STA over time and thus detect and compensate for any drift between the clocks

7. Frame formats

7.4 Action frame format details

Insert the following after 7.4.10:

7.4.11 WNM Action details
7.4.11.1 WNM Action fields

Several Action frame formats are defined for Wireless Network Management (WNM) purposes. An Action field, in the octet field immediately after the Category field, differentiates the formats. The Action field values associated with each frame format is
 defined in Table v39.  The Encapsulated Robust Management frame column in Table v39 identifies if the contents of the corresponding WNM action frame is encapsulated using mechanisms defined for Robust Management frames or not.
	Table v39—WNM Action field values


	

	Action field value 
	Description
	Encapsulated Robust Management frame

	0
	Event Request
	Yes

	1
	Event Report
	Yes

	2
	Diagnostic Request
	Yes

	3
	Diagnostic Report
	Yes

	4
	Location Configuration Request
	Yes

	5
	Location Configuration Response
	Yes

	6
	BSS Transition Management Query
	Yes

	7
	BSS Transition Management Request
	Yes

	8
	BSS Transition Management Response
	Yes

	9
	FMS Request
	Yes

	10
	FMS Response
	Yes

	11
	Collocated Interference Request
	Yes

	12
	Collocated Interference Response
	Yes

	13
	TFS Request
	Yes

	14
	TFS Response
	Yes

	15
	TFS Notify
	Yes

	16
	WNM-Sleep Mode Request
	Yes

	17
	WNM-Sleep Mode Response
	Yes

	18
	TIM Broadcast Request 
	Yes

	19
	TIM Broadcast Response 
	Yes

	20
	TIM 
	No

	21
	QoS Traffic Capability Update
	Yes

	22
	Timing Measurement
	No

	23
	DMS Request
	Yes

	24
	DMS Response
	Yes

	25-255
	Reserved
	



7.4.11 WNM Action details

7.4.11.24 Timing Measurement frame format

The Timing Measurement frame uses the action frame body format and is used to exchange timing measurement related data between two STAs. The format of the frame is shown in Figure v104.

	
	
	
	
	
	

	
	Category
	Action
	Dialog Token
	Follow Up Dialog Token
	TOD (optional)

	Octets:
	1
	1
	1
	1
	0 or 4

	
	
	
	
	
	

	
	TOA (optional))
	Max TOD Error (optional)
	Max TOA Error(optional)
	
	

	Octets:
	0 or 4
	0 or 1
	0 or 1
	
	

	Figure v104—Timing Measurement frame format


The Category field is set to the value indicating the WNM category, as specified in Table 7-24 in 7.3.1.11.

The Action field is set to the value indicating Timing Measurement as specified in Table v39 in 7.4.11.1.

The Dialog Token field is set to a non-zero value chosen by the STA sending the request to identify the transaction. The Dialog Token set to zero indicates that the Timing Measurement frame is not part of a time synchronization transaction, see 11.20.5. 

Two Timing Measurement action frames are transmitted from a STA to accomplish a time synchronization transaction. These frames are designated as the Initial Timing Measurement frame and the Follow Up Timing Measurement frame respectively, see 11.20.5.

In the Initial Timing Measurement frame, the Follow Up Dialog Token is set to zero. In addition, the TOD (Time of Departure), TOA (Time of Arrival), Max TOD Error, and Max TOA Error fields are not present. In the Follow Up Timing Measurement frame, the Follow Up Dialog Token field is set to the value of the Dialog Token field used in the Initial Timing Measurement action frame. In the Follow Up Timing Measurement frame, the Follow Up Dialog Token is set to the value of the Dialog Token used in the Initial Timing Measurement frame. Also, the TOD, TOA, Max TOD Error and Max TOA Error are present. See 11.20.5.

The TOD, TOA, Max TOD Error, and Max TOA Error fields are expressed in units of 10 nanoseconds.

The TOD field contains the value of the timing measurement counter corresponding to when start of the preamble for the transmitted frame is detected at the transmit antenna port.

The TOA field contains the value of the timing measurement counter corresponding to when the start of the preamble for the incoming frame arrives at the receive antenna port.
Note: The values specified in the TOD and TOA fields are estimates as described in 10.3.51.
The Max TOD Error field contains an upper bound for error in the value specified in the TOD field. For instance, a value of 2 in the Max TOD Error field indicates that the value in the TOD field has a maximum error of +/- 20 nanoseconds.

The Max TOA Error field contains an upper bound for error in the value specified in the TOA field. For instance, a value of 2 in the Max TOA Error field indicates that the value in the TOA field has a maximum error of +/- 20 nanoseconds. 

A value of zero for the Max TOD Error or the Max TOA Error field indicates that an estimate of error in the corresponding value is unknown. A value of 255 indicates that the estimate of maximum error greater than or equal to 2.55 microseconds.

10.3.51 Timing Measurement

The following set of primitives supports exchange of timing measurement information from one SME to another. The informative diagram in Figure v113 depicts the time synchronization information exchange. Multiple exchange of time synchronization information may be required in order for a STA to synchronize itself and remain synchronized with respect to another STA. 
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Figure v113—Timing Measurement Information Exchange

NOTE 1 — Values of  
t1, t2, t3 and t4 as depicted in Figure v113 are approximate. 

NOTE 2 — t1 and t3 hold the value of the timing measurement counter corresponding to the point in time at which the start of the preamble for the transmitted frame is detected at the transmit antenna port. An implementation may read the timing measurement counter during the transmit processing earlier or later than the point at which the start of the preamble for the frame is transmitted at the transmit antenna and offset the value to compensate for the time difference. 

NOTE 3— t2 and t4 hold the value of the timing measurement counter corresponding to the point in time at which the start of the preamble for the incoming frame arrives at the receive antenna port. Because time is needed to detect the frame and synchronize with its logical structure, an implementation will necessarily read the timing measurement counter value at a point in time later than the time at which the start of preamble for the incoming frame arrived at the receive antenna and compensate for the delay by subtracting an offset from the timing measurement counter value. 

10.3.51.1 MLME-TIMINGMSMT.request

10.3.51.1.1 Function

This primitive requests the transmission of Timing Measurement frame to a peer entity.

10.3.51.1.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TIMINGMSMT.request
(
Peer MAC Address,
Dialog Token,
Follow Up Dialog Token,
TOD,




TOA,
Max TOD Error,
Max TOA Error,
VendorSpecific)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group addressed MAC Address
	The address of the peer MAC entity to which the Timing Measurement frame shall be sent.

	Dialog Token
	Integer
	1-255
	The dialog token to identify the Timing Measurement transaction.

	Follow Up Dialog Token
	Integer
	0-255
	The dialog token of a Timing Measurement frame which the current frame follows. See 11.20.5.

	TOD
	Integer
	
	This parameter is present only if the Follow Up Dialog Token field is non-zero. See 7.4.11.24. It is set to value of t1. See Figure v113.

	TOA
	Integer
	
	This parameter is present only if the Follow Up Dialog Token field is non-zero. See 7.4.11.24. It is set to value of t4. See Figure v113.

	Max TOD Error
	Integer
	0-255
	This parameter is present only if the Follow Up Dialog Token field is non-zero. See 7.4.11.24.

	Max TOA Error
	Integer
	0-255
	This parameter is present only if the Follow Up Dialog Token field is non-zero. See 7.4.11.24.

	VendorSpecific 
	A set of information

elements
	As defined in 7.3.2.26
	Zero or more information elements.


10.3.51.1.3 When generated

This primitive is generated by the SME to request that a Timing Measurement frame be sent to a peer entity.

10.3.51.1.4 Effect of receipt

On receipt of this primitive, the MLME constructs a Timing Measurement frame containing the time measurement parameters specified. This frame is then scheduled for transmission.

10.3.51.2 MLME-TIMINGMSMT.confirm

10.3.51.2.1 Function

This primitive indicates that a Timing Measurement frame has been successfully received by the peer STA to which it was sent.

10.3.51.2.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TIMINGMSMT.confirm
(

Peer MAC Address,

Dialog Token,

TOD,

Max TOD Error,

TOA,

Max TOA Error)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group addressed MAC Address
	The address of the peer MAC entity to which acknowledges the receipt of the Timing Measurement frame

	Dialog Token
	Integer
	1-255
	The dialog token to identify the Timing Measurement transaction.

	TOD
	32 bit unsigned Integer
	0 - 232-1
	Set to the value of t1 (see Figure v113) expressed in 10 nanosecond units.

	Max TOD Error
	Integer
	0-255
	Maximum error in the TOD value expressed in 10 nanosecond units.

	TOA
	32 bit unsigned Integer
	0 - 232-1
	Set to the value of t4 (see Figure v113) expressed in 10 nanosecond units.

	Max TOA Error
	Integer
	0-255
	Maximum error in TOA value expressed in 10 nanosecond units.


10.3.51.2.3 When generated

This primitive is generated by the MLME when an ACK corresponding to the Timing Measurement frame is received from the peer STA.

10.3.51.2.4 Effect of receipt

On receipt of this primitive, the SME uses the information contained within the notification.

10.3.51.3 MLME-TIMINGMSMT.indication

10.3.51.3.1 Function

This primitive indicates that a Timing Measurement frame has been received and the corresponding ACK has been transmitted.

10.3.51.3.2 Semantics of the service primitive

The primitive parameters are as follows:

MLME-TIMINGMSMT.indication
(

Peer MAC Address,

Dialog Token,

Follow Up Dialog Token,

TOD,

Max TOD Error,

TOA,

Max TOA Error,

Timing Measurement Frame Time of Arrival,

Max Error in Timing Measurement Frame Time of Arrival,





ACK TOD,

Max ACK TOD Error,

VendorSpecific)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual or group addressed MAC Address
	The address of the peer MAC entity to which the Timing Measurement frame shall be sent.

	Dialog Token
	Integer
	1-255
	The dialog token to identify the Timing Measurement transaction.

	Follow Up Dialog Token
	Integer
	1-255
	The dialog token of a Timing Measurement frame which the current frame follows. See 11.20.5.

	TOD
	Integer
	
	Set to the value of TOD field in the incoming Timing Measurement action frame. Otherwise set to zero. 

	Max TOD Error
	Integer
	0-255
	Set to the value of Max TOD Error field in the incoming Timing Measurement action frame. Otherwise set to zero.

	TOA
	Integer
	
	Set to the value of TOA Error field in the incoming Timing Measurement action frame. Otherwise set to zero.

	Max TOA Error

	Integer
	0-255
	Set to the value of Max TOA Error field in the incoming Timing Measurement action frame. Otherwise set to zero.

	Timing Measurement Frame Time of Arrival

	32 bit unsigned Integer
	0 - 232-1
	Set to  the value of t2 (See Figure v113) expressed in 10 nanosecond units.

	Max Error in Timing Measurement Time of Arrival 
	Integer
	0-255

	Maximum error in the Time of Arrival value expressed in 10 nanosecond units.

	ACK TOD

	32 bit unsigned Integer
	0 - 232-1
	Set to the value of t3 (See Figure v113) expressed in 10 nanosecond units.

	Max ACK TOD
	Integer
	0-255

	Maximum error in the value specified in the ACK TOD field, expressed in 10 nanosecond units.

	VendorSpecific 
	A set of information

elements
	As defined in 7.3.2.26
	Zero or more information elements.


10.3.51.3.3 When generated

This primitive is generated by the MLME when a valid Timing Measurement frame is received.

10.3.51.3.4 Effect of receipt

On receipt of this primitive, the SME uses the information contained within the notification.

11.20 Wireless network management procedures

11.20.5 Timing measurement procedure

Implementation of Timing Measurement is optional for a WNM STA. A STA that implements Timing Measurement has the MIB attribute dot11MgmtOptionTimingMsmtImplemented set to true. When dot11MgmtOptionTimingMsmtImplemented is true, dot11WirelessManagementImplemented shall be true.

If dot11MgmtOptionTimingMsmtEnabled is set to true, the Timing Measurement field in the Extended Capabilities information element shall be set to 1 and the STA supports the timing measurement procedure. If dot11MgmtOptionTimingMsmtEnabled is false the STA shall set the Timing Measurement field in the Extended Capabilities information element to 0 and STA does not support the Timing Measurement procedure. When a STA that does not support the Timing Measurement procedure receives a Timing Measurement frame it shall ignore the frame.

A STA that supports timing measurement provides timing measurement values to a peer STA that supports timing measurement using the Timing Measurement action frame. The receiving STA may use the timing values in the Timing Measurement action frame along with timing information derived locally to estimate the offset of the local clock with respect to the clock of the STA transmitting the action frame. A Timing Measurement transaction requires two Timing Measurement action frames to be sent from a STA (STA-A) to a peer STA (STA-B). At the end of the transaction, STA-B has enough information to synchronize the local clock with respect to the clock at STA-A.

The offset for the clock at STA-B with respect to the clock at STA-A is estimated using the equation below (assuming symmetric wireless channel). See Figure v113 in 10.3.51. 


Clock offset at STA-B relative to STA-A = [(t2 -t1) - (t4 -t3)]/2

The Follow Up Dialog Token field in the action frame is used to identify each of the action frames in the Timing Measurement transaction. When a STA(STA-A) initiates the timing measurement procedure, it shall send an Initial Timing Measurement action frame where the Dialog Token is set to a non-zero value (n) and the Follow Up Dialog Token field set to zero (indicates that the TOD, TOA, Max TOD Error and Max TOA Error fields are not present in the frame). When STA-A receives an ACK the value of the timing measurement counter corresponding to the point in time at which the start of preamble for the incoming frame arrives at the receive antenna of STA-A. This value is t4 in Figure v124. STA-A then transmits a Follow Up Timing Measurement action frame where the Dialog Token is set to a non-zero value (different from the value n), the Follow Up Dialog Token set to the value n, TOD field set to t1 (see Figure v113), TOA field set to t4 and corresponding values of Max TOD Error and Max TOA Error. Figure v124 describes the Timing Measurement frames exchanged between two STAs.

If the ACK corresponding to the Initial Timing Measurement action frame is not received, the Initial Timing Measurement action frame may be retransmitted in one of the following ways:

a)
Initial Timing Measurement action frame (M1 in Figure v124) retransmitted by the MLME at STA-A: Prior to retransmission of M1, the MLME shall discard data corresponding to the action frame that was not acknowledged. 

b)
M1 retransmitted by the SME at STA-A: No special action is required at STA-A.

On receipt of the retransmitted M1, STA-B shall discard data, if any, corresponding to a previously received M1 with the same Dialog Token. This is true since STA-B is expecting a Follow Up Timing Measurement action frame (M2 in Figure v124) while it is receiving a retransmitted M1. See Figure v124.

If the ACK corresponding to M2 is not received, it may be retried first by the MLME and then by the SME at STA-A. If STA-B successfully receives M2, it shall ignore re-transmissions of M2 with the same Dialog Token and Follow Up Dialog Token, from STA-A. If STA-B does not receive M2 with the Follow Up Dialog Token set to the Dialog Token of M1 but receives a M1, it means that STA-A has aborted the previous Time Synchronization transaction and restarted a new one. Data cached at STA-B corresponding to the receipt of M1 for which a corresponding M2 is not received shall be discarded.
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Figure v124—Timing Measurement Procedure

12. PHY service specification

12.3.5.5 PHY-TXSTART.confirm

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 of an MPDU. This vector contains both PLCP and PHY operational parameters. The required PHY parameters are listed in 12.3.4.3.

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

15.2.6 Transmit PLCP

Change the third and fourth paragraphs of 15.2.6 as follows:

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 dot11MgmtOptionTODImplemented and dot11MgmtOptionTODEnabled are set to true and the TXVECTOR parameter TIME_OF_DEPARTURE_REQUESTED is set to true then the PLCP shall issue a PHY_TXSTART.confirm(TXSTATUS) primitive to the MAC, forwarding the TIME_OF_DEPARTURE corresponding to the time when the first frame energy is sent by the transmitting port, and the TIME_OF_DEPARTURE_UNITS parameters within the TXSTATUS vector. If the MIB variable dot11MgmtOptionTimingMsmtEnabled is true then the PLCP shall forward the value of TX_START_OF_FRAME_OFFSET in TXSTATUS vector.

15.2.7 Receive PLCP

change the paragraph starting with sentence “If the PLCP header reception is successful...” as follows:

If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued. If the MIB variable dot11MgmtOptionTimingMsmtEnabled exists and is set to true, the PLCP shall do the following:

—
Complete receiving the PLCP header and verify the validity of the PLCP Header,

—
If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued and RX_START_OF_FRAME_OFFSET parameter within the RXVECTOR shall be forwarded (see 15.4.4.2).

NOTE — The RX_START_OF_FRAME_OFFSET value is used  as described in 10.3.51 in order to estimate the value of the timing measurement counter corresponding to the instant when the start of the preamble for the incoming frame was detected on the medium at the receive antenna port.

The RXVECTOR associated with this primitive includes the SIGNAL field, the SERVICE field, the MPDU length in octets (calculated from the LENGTH field in microseconds), the antenna used for receive (RX_ANTENNA), RSSI, and SQ.

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
	PHY-TXSTART.request(TXVECTOR)
	false, true. When true, the MAC entity

requests that the PHY PLCP entity

measures and reports time of departure

parameters corresponding to the time

when the first frame energy is sent by

the transmitting port; when false, the

MAC entity requests that the PHY

PLCP entity neither measures nor

reports time of departure parameters.

	TIME_OF_DEPARTURE
	PHY-TXSTART.confirm(TXSTATUS)
	0 to 232-1. The locally-measured time when the first frame energy is sent by the transmitting port, in units of TIME_OF_DEPARTURE_UNITS. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. 

	TX_START_OF_FRAME_OFFSET
	PHY-TXSTART.confirm(TXSTATUS)
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna port to the point in time at which this primitive is issued to the MAC.

	TIME_OF_DEPARTURE_UNITS
	PHY-TXSTART.confirm(TXSTATUS)
	Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz

This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. 

	RX_START_OF_FRAME_OFFSET

	PHY-RXSTART.Indicate(RXVECTOR)
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the incoming frame arrived at the receive antenna port to the point in time at which this primitive is issued to the MAC.


17. Orthogonal frequency division multiplexing (OFDM) PHY specification for the 5 GHz band

17.2 OFDM PHY specific service parameter list

17.2.3 RXVECTOR parameters

Insert new rows at the end of Table 17-2 as follows:

Table 17-2—RXVECTOR parameters

	Parameter
	Associated Primitive
	Value

	RX_START_OF_FRAME_OFFSET
	PHY-RXSTART.Indicate(RXVECTOR)
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the incoming frame arrived at the receive antenna port to the point in time at which this primitive is issued to the MAC.


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 when the first frame energy is sent by the transmitting port, in units of TIME_OF_DEPARTURE_UNITS. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request.

	TIME_OF_DEPARTURE_UNITS
	TXSTART.confirm(TXSTATUS)
	This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz

	TX_START_OF_FRAME_OFFSET

	PHY-TXSTART.confirm(TXSTATUS)
	 0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna port to the point in time at which this primitive is issued to the MAC.


17.3 OFDM PLCP sublayer

17.3.12 Receive PLCP

Change the paragraph starting with sentence “If the PLCP header reception is successful...” as follows:

If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued. If the MIB variable dot11MgmtOptionTimingMsmtEnabled exists and is set to true, the PLCP shall do the following:

—
Complete receiving the PLCP header and verify the validity of the PLCP Header,

—
If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued and RX_START_OF_FRAME_OFFSET parameter within the RXVECTOR shall be forwarded (see 17.2.3).

NOTE — The RX_START_OF_FRAME_OFFSET value is used as described in 10.3.51 in order to estimate the value of the timing measurement counter corresponding to the instant when the start of the preamble for the incoming frame was detected on the medium at the receive antenna port.

The RXVECTOR associated with this primitive includes the SIGNAL field, the SERVICE field, the PSDU length in octets, and the RSSI. Also, in this case, the OFDM PHY will ensure that the CCA shall indicate a busy medium for the intended duration of the transmitted frame, as indicated by the LENGTH field.

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

18.2 High Rate PLCP sublayer

18.2.6 Receive PLCP

Insert a new paragraph before the paragraph starting with sentence “The received PSDU bits are assembled into octets...” as follows:

If the MIB variable dot11MgmtOptionTimingMsmtEnabled exists and is set to true, the PLCP shall do the following:

—
Complete receiving the PLCP header and verify the validity of the PLCP Header,

—
If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued and RX_START_OF_FRAME_OFFSET parameter within the RXVECTOR shall be forwarded (see 18.3.5).

NOTE — The RX_START_OF_FRAME_OFFSET value is used as described in 10.3.51 in order to estimate the value of the timing measurement counter corresponding to the instant when the start of the preamble for the incoming frame was detected on the medium at the receive antenna port.

18.3 High Rate PLME

18.3.5 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

measures and reports time of departure

parameters corresponding to the time

when the first frame energy is sent by

the transmitting port; when false, the

MAC entity requests that the PHY

PLCP entity neither measures nor

reports time of departure parameters.

	TIME_OF_DEPARTURE
	TXSTATUS
	0 to 232-1. The time when the first frame energy is sent by the transmitting port, measured by the local PHY entity, in units of TIME_OF_DEPARTURE_UNITS. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. 

	TIME_OF_DEPARTURE_UNITS
	TXSTATUS
	This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz

	TX_START_OF_FRAME_OFFSET
	PHY-TXSTART.confirm(TXSTATUS)
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna port to the point in time at which this primitive is issued to the MAC.

	RX_START_OF_FRAME_OFFSET
	PHY-RXSTART.Indicate(RXVECTOR)
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the incoming frame arrived at the receive antenna port to the point in time at which this primitive is issued to the MAC.




19. ERP specification

19.2 PHY-specific service parameter list

Insert the following after the third paragraph of 19.2:

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 when the first frame energy is sent by the transmitting port, in units of TIME_OF_DEPARTURE_UNITS. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request.

	TIME_OF_DEPARTURE_UNITS
	This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz

	TX_START_OF_FRAME_OFFSET
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna port to the point in time at which this primitive is issued to the MAC.


Insert new rows at the end of Table 19-2 as follows:

Table 19-2—RXVECTOR parameters
	Parameter
	Associated Primitive
	Value

	RX_START_OF_FRAME_OFFSET
	PHY-RXSTART.Indicate(RXVECTOR)

	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the incoming frame arrived at the receive antenna port to the point in time at which this primitive is issued to the MAC.


20. High Throughput (HT) PHY specification

20.2 HT PHY service interface

20.2.2 TXVECTOR and RXVECTOR
 parameters

Insert new rows 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 measures and reports time of departure parameters corresponding to the time when the first frame energy is sent by the transmitting port. false indicates that the MAC entity requests that the PHY PLCP entity neither measures nor reports time of departure parameters.
	O
	N

	RX_START_OF_FRAME_OFFSET
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the incoming frame arrived at the receive antenna port to the point in time at which this primitive is issued to the MAC.
	N
	Y


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 when the first frame energy is sent by the transmitting port, in units of TIME_OF_DEPARTURE_UNITS. This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request.

	TIME_OF_DEPARTURE_UNITS
	This parameter is present only if TIME_OF_DEPARTURE_REQUESTED is true in the corresponding request. 

Enumerated type:

TODU22: 1 / 1408 MHz

TODU20: 1 / 1280 MHz

TODU40: 1 / 2560 MHz

TODU16: 1 / 1000 MHz

	TX_START_OF_FRAME_OFFSET
	0 to 232-1. An estimate of the offset (in 10 nanosecond units) from the point in time at which the start of the preamble corresponding to the frame was transmitted at the transmit antenna port to the point in time at which this primitive is issued to the MAC.


20.3 HT PLCP sublayer

20.3.24 PLCP receive procedure

Change the paragraph starting with sentence “Subsequent to an indication of a valid HT-SIG CRC...” as follows:

Subsequent to an indication of a valid HT-SIG CRC, a PHY-RXSTART.indication(RXVECTOR) shall be issued. If the MIB variable dot11MgmtOptionTimingMsmtEnabled exists and is set to true, the PLCP shall do the following:

—
Complete receiving the PLCP header and verify the validity of the PLCP Header,

—
If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and supported), a PHY-RXSTART.indication(RXVECTOR) shall be issued and RX_START_OF_FRAME_OFFSET parameter within the RXVECTORshall be forwarded (see 20.2.2).

NOTE — The RX_START_OF_FRAME_OFFSET value is used as described in 10.3.51 in order to estimate the value of the timing measurement counter corresponding to the instant when the start of the preamble for the incoming frame was detected on the medium at the receive antenna port.

The RXVECTOR associated with this primitive includes the parameters specified in Table 20-1. Upon reception of a GF preamble by an HT STA that does not support GF, the FORMAT field of RXVECTOR is set to HT_GF and the remaining fields may be empty, and the PHY shall issue the error condition PHY-RXEND.indication(FormatViolation). If the HT-SIG indicates an unsupported mode or Reserved HTSIG Indication the PHY shall issue the error condition PHY-RXEND.indication(UnsupportedRate).

�Alternate text for CID #41


�?


�Changes for Protected WNM Action frames


�96


�TGv Editor: Please note that the formula in the figure has changed from [(t2-t1) + (t4-t3)]/2 to [(t2-t1) – (t4-t3)]/2.


�This is not a change. The title of this subclause is incorrect in TGv Draft 5.01.
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