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Pertinent comment
Please fix any errors related to Draft 2.7.
Add the following in abbreviation section:

Fine timing measurement (FTM) procedure: The fine timing measurement procedure allows a STA to obtain its range to another STA.
MLME-FINETIMINGMSMT.request

· Function

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

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-FINETIMINGMSMT.request(

Peer MAC Address,
Dialog Token,
Follow Up Dialog Token,
t1,
Max t1 Error,
t4,
Max t4 Error,
VendorSpecific
)

	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual addressed MAC Address
	The address of the peer MAC entity to which the Fine Timing Measurement frame is sent.

	Dialog Token
	Integer
	0–255
	The dialog token to identify the Fine Timing Measurement transaction. A value of 0 indicates the end of the transaction.

	Follow Up Dialog Token
	Integer
	0–255
	The dialog token of a Fine Timing Measurement frame which the current frame follows. See 10.24.6 (fine timing measurement procedure(#46)).(#2164)

	t1
	Integer
	0–(248–1)
	Set to the value of t1 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)(#2164)) expressed in 0.1 ns units.

	Max t1 Error
	Integer
	0–32 767 (#2164)
	Maximum error in the t1 value expressed in 0.1 ns(#2164) units; see 8.6.8.35 (Fine Timing Measurement frame format). A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767 (#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs.

	t4
	Integer
	0–(248–1)
	Set to the value of t4 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)(#2164)) expressed in 0.1 ns units.

	Max t4 Error
	Integer
	0–32 767 (#2164)
	Maximum error in t4 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767 (#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs.

	VendorSpecific 
	A set of
information

elements
	As defined in 8.4.2.25 (Vendor Specific element)
	Zero or more elements.


· When generated

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

· Effect of receipt

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

· MLME-FINETIMINGMSMT.confirm

· Function

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

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-FINETIMINGMSMT.confirm(

Peer MAC Address,

Dialog Token,

t1,

Max t1 Error,

t4,

Max t4 Error(#1015)

)

	Name
	Type
	Valid range
	Description

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

	Dialog Token
	Integer
	0–255
	The dialog token to identify the Fine Timing Measurement transaction. A value of 0 indicates the end of the transaction.

	t1
	48-bit unsigned Integer
	0–(248–1)
	Set to the value of t1 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)(#2164)) expressed in 0.1 ns units.

	Max t1 Error
	Integer
	0–32 767 (#2164)
	Maximum error in the t1 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767 (#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs.

	t4
	48-bit unsigned Integer
	0–(248–1)
	Set to the value of t4 (see Figure 6-17 (Fine Timing measurement primitives and timestamps capture)) expressed in 0.1 ns units.

	Max t4 Error (#1015)
	Integer
	0–32 767 (#2164)
	Maximum error in t4 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767 (#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs.


· When generated

This primitive is generated by the MLME when an (#190)(#1198)Ack frame corresponding to the Fine Timing Measurement frame is received from the peer STA.

· Effect of receipt

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

· MLME-FINETIMINGMSMT.indication

· Function

This primitive indicates that a Fine Timing Measurement frame has been received and the corresponding (#190)(#1198)Ack frame has been transmitted.

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-FINETIMINGMSMT.indication(

Peer MAC Address,

Dialog Token,

Follow Up Dialog Token,

t1,

Max t1 Error,

t4,

Max t4 Error,

t2,

Max t2 Error,

t3,

Max t3 Error,

VendorSpecific

)
	Name
	Type
	Valid range
	Description

	Peer MAC Address
	MACAddress
	Any valid individual addressed MAC Address
	The address of the peer MAC entity from which the Fine Timing Measurement frame was sent.

	Dialog Token
	Integer
	0–255
	The dialog token to identify the Fine Timing Measurement transaction. A value of 0 indicates the end of the transaction.

	Follow Up Dialog Token
	Integer
	0–255
	The dialog token of a Fine Timing Measurement frame which the current frame follows. See 10.24.6 (fine timing measurement procedure(#46))(#2164).

	t1
	48-bit unsigned integer
	0–(248–1)
	Set to the value of t1 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)) expressed in 0.1 ns(#2164) units.

	Max t1 Error
	Integer
	0–32 767 (#2164)
	Maximum error in the t1 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767(#2164)

indicates that the upper bound on the error is greater than or equal to 3.2767 µs(#2164).

	t4
	48-bit unsigned integer
	0–(248–1)
	Set to the value of t4 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)) expressed in 0.1 ns(#2164) units.

	Max t4 Error
	Integer
	0–32 767 (#2164)
	Maximum error in t4 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767(#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs(#2164).

	t2
	48-bit unsigned Integer
	0–(248–1)
	Set to the value of t2 (see Figure 6-17 (Fine Timing measurement primitives and timestamps capture)) expressed in 0.1 ns(#2164) units.

	Max t2 Error
	Integer
	0–32 767 (#2164)
	Maximum error in t2 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767(#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs(#2164).

	t3

	48-bit unsigned integer
	0–(248–1)
	Set to the value of t3 (see Figure 6-17 (Fine timing measurement primitives and timestamps capture)) expressed in 0.1 ns(#2164) units.

	Max t3 Error
	Integer
	0–32 767 (#2164)
	Maximum error in t3 value expressed in 0.1 ns(#2164) units. A value of 0 indicates that the upper bound on the error is unknown. A value of 32 767(#2164) indicates that the upper bound on the error is greater than or equal to 3.2767 µs(#2164).

	VendorSpecific 
	A set of
information

elements
	As defined in 8.4.2.25 (Vendor Specific element)
	Zero or more elements. 


· When generated

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

· Effect of receipt

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

· Location Configuration Information (#1294)report

An LCI (#1294)report for a known LCI(#2403) includes Latitude, Longitude, Altitude, and related(#2403) information. An unknown LCI is indicated by a LCI subelement Length of 0 and no following fields.(#2403) The LCI report field(#2403) format is shown in Figure 8-206 (Measurement Report field format for Location Configuration Information Report(#2403)).

	
	LCI subelement
	Optional Sublements

	Octets:
	2 or 18
	variable

	· Measurement Report field format for Location Configuration Information Report(#2403)


The subelements in the Location Configuration Information report are defined in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)).    

	· Subelement(#2403) IDs for Location Configuration Information Report(#1429)

	Subelement ID
	Name
	Extensible

	0
	LCI(#2403)
	No

	1
	Azimuth Report
	Yes

	2
	Originator Requesting STA MAC Address
	No

	3
	Target MAC Address
	No

	4(#2403)
	Z
	Subelements

	5(#2403)
	Relative Location Error
	Yes

	6(#2403)
	Usage Rules
	Yes

	7–220
	Reserved
	

	221
	Vendor Specific
	

	222–255
	Reserved
	


   (#2403)

The LCI subelement is formatted as shown in Figure 8-207 (LCI subelement format(#2403)).(#2403)

	
	Subelement ID
	Length
	LCI field (optional)

	Octets:
	1
	1
	0 or 16

	· LCI subelement format(#2403)


The Subelement ID field is equal to the value for LCI in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)).(#2403)

The Length field is defined in 8.4.3 ((#2041)Subelements).(#2403)

The LCI field is formatted as shown in Figure 8-208 (LCI field format(#2402)(#2403)). 

	
	B0
B5
	B6
B39
	B40
B45
	B46
B79
	B80
B83
	B84
B89

	
	Latitude Uncertainty
	Latitude
	Longitude Uncertainty
	Longitude
	Altitude Type
	Altitude Uncertainty

	Bits:
	6
	34
	6
	34
	4
	6


	
	B90
B119
	B120
B122
	B123
	B124
	B125
	B126
B127

	
	Altitude
	Datum
	RegLoc Agreement
	RegLoc DSE
	Dependent STA
	Version

	Bits:
	30
	3
	1
	1
	1
	2

	· LCI field format(#2402)(#2403)


(#2403)

· Reviewers - please carefully check this figure as it has been redrawn, and resolutions to CIDs 2402 and 2403 have been merged.

The definitions of fields(#2403) within the LCI field are as specified(#2403) in Section 2.2 of IETF RFC 6225(#1692) (July 2011) or as defined herein. This structure and information fields are little-endian, per conventions defined in 8.2.2 (Conventions), and are based on the LCI format described in IETF RFC 6225(#1692). 

NOTE—This example shows how to encode the coordinates of the Sydney Opera House using the encoding defined in IETF RFC 6225. The building is a polygon with the following (latitude, longitude) coordinates:(#2402)

( -33.856625°, +151.215906°)

(-33.856299°, +151.215343°)

(-33.856326°, +151.214731°)

(-33.857533°, +151.214495°)

(-33.857720°, +151.214613°)

(-33.857369°, +151.215375°)

Latitude ranges from -33.857720° to -33.856299°; longitude  ranges from +151.214495° to +151.215906°.

For this example, the point that is encoded is chosen by finding the middle of each range, that is (-33.8570095°, +151.2152005°), which is encoded as (1110111100010010010011011000001101,

0100101110011011100010111011000011)  (MSB first).

The latitude uncertainty (LatUnc) is given by inserting the difference between the center value and the outer value into the formula from Section 2.3.2 of RFC6225. This gives:

x = 8 - ceil( log2( -33.8570095 - -33.857720 ) ). The result of this equation is 18, which is encoded as 010010.

Similarly, longitude uncertainty (LongUnc) is given by the formula:

x = 8 - ceil( log2( 151.2152005 - 151.214495 ) ). The result of this equation is also 18, which is encoded as 010010.

The top of the building is 67.4 meters above sea level, and a starting altitude of 0 meters above the WGS84 geoid is assumed; the middle of the range is 33.7 m. Altitude is set at 33.7 meters, which is 000000000000000010000110110011 (MSB first).

Altitude uncertainty (AltUnc) uses the formula from Section 2.4.5 from RFC6225:

x = 21 - ceil( log2( 33.7 - 0 ) ), the result of this equation is 15, which is encoded as  001111.

Altitude Type is set to 1, indicating that the altitude is specified in meters.

The Datum field is set to 1, indicating WGS84 coordinates.

The RegLoc Agreement field is set to 0 for this example.

The RegLoc DSE bit is set to 0 for this example.

The Dependent STA field is set to 0 for this example.

The Version field is set to 1, as that is the only value currently defined.

The LCI configuration information report for this example is encoded as:

010010_1110111100010010010011011000001101_010010_0100101110011011100010111011000011_0001_001111_000000000000000010000110110011_01_0_0_0_001    (binary, MSB first per field)

010010_1011000001101100100100100011110111_010010_1100001101110100011101100111010010_1000_111100_110011011000010000000000000000_10_0_0_0_100 (binary, LSB first per field)

01001010_11000001_10110010_01001000_11110111_01001011_00001101_11010001_11011001_11010010_10001111_00110011_01100001_00000000_00000000_10000100 (binary, rearranged into octets, with LSB first per octet)

01010010_10000011_01001101_00010010_11101111_11010010_10110000_10001011_10011011_01001011_11110001_11001100_10000110_00000000_00000000_00100001 (binary, MSB first, organized as octets)

52 83 4d 12 ef d2 b0 8b 9b 4b f1 cc 86 00 00 21 (hex, transmission order)(#2402 end)

(#2402)The RegLoc DSE field is set to 1 to report that the enabling STA is enabling the operation of STAs with DSE; otherwise, it is 0.(#1692)

The Dependent STA field is set to 1 to report that the STA is operating with the enablement of the enabling STA whose LCI is being reported; otherwise, it is 0.(#1692)

The Version field is a 2-bit field defined in IETF RFC 6225, and the use is described in IETF RFC 6225.(#2402)

The Optional Subelements field contains zero or more subelements, each consisting of a 1-octet Subelement ID field with subelement ID greater than or equal to 1 as listed in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)), a 1-octet Length field, and a variable-length Data field, as shown in Figure 8-565 (Subelement format). Any optional subelements are ordered by nondecreasing subelement ID. A Yes in the Extensible column of a subelement listed in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)) indicates that the (Ed)subelement might be extended in future revisions or amendments of this standard. When the Extensible column of an element is equal to Subelements, then the subelement might be extended in future revisions or amendments of this standard by defining additional subelements within the subelement. See 9.26.9 (Extensible subelement parsing). 

The Azimuth Report subelement is used to report an azimuth. The Azimuth Report subelement is as shown in Figure 8-209 (Azimuth Report subelement format).

	
	Subelement ID
	Length
	Azimuth Report

	Octets:
	1
	1
	2

	· Azimuth Report subelement format


The Subelement ID field(#138) is set to the value for Azimuth Report in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)). 

The Length field is defined in 8.4.3 ((#2041)Subelements).(#1429)

The Azimuth Report field of an Azimuth Report subelement contains three subfields as shown in         Figure 8-210 (Azimuth Report subfield).

	
	B0
	B1
	B2
	B3
	B6
	B7
	B15

	
	Reserved 
	Azimuth Type
	Azimuth Resolution
	Azimuth

	Bits:
	2
	1
	4
	9

	· Azimuth Report subfield


Azimuth Type is set to 1 to report the Azimuth of the bearing of the requestor with respect to the responder, and is set to 0 to report the Azimuth of front surface of the reporting STA.

Azimuth Resolution is 4 bits, indicating the number of valid most significant bits in the Azimuth. 

Azimuth is a 9-bit unsigned integer value in degrees from true north, of the type defined by the Azimuth Type field.

The Originator Requesting STA MAC Address subelement contains the MAC address of the STA that requested the Location Information and it is present whenever the location subject definition field in the    corresponding LCI (#1294)request was set to 2. The format of the Originator Requesting STA MAC Address subelement is shown in Figure 8-163 (Originator Requesting STA MAC Address subelement format).

The Target MAC Address subelement contains the MAC address of the STA whose Location Information was requested and it is present whenever the location subject definition field in the corresponding LCI (#1294)request was set to 2. The format of the Target MAC Address subelement is shown in Figure 8-164 (Target MAC Address subelement format). 

The Z subelement is used to report the floor and location of the STA with respect to the floor level. The format of the Z subelement is shown in Figure 8-211 (Z subelement format(#2403)).

	
	Subelement ID
	Length
	STA Floor 
Information
	STA Height Above Floor
	STA Height Above Floor Uncertainty

	Octets:
	1
	1
	2
	2
	1

	· Z subelement format(#2403)


(#2403)

The Subelement ID field is equal to the value for Z in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)).(#2403)

The Length field is defined in 8.4.3 ((#2041)Subelements).(#2403)

The format of the STA Floor Info field is defined in Figure 8-211 (Z subelement format(#2403)).

	
	B0
	B1
B14
	B15

	
	Expected to Move
	STA Floor 
Number
	Reserved

	Bits:
	1
	14
	1

	· STA Floor Info field format(#2403)


(#2403)

The Expected to Move field indicates whether the STA is expected to change its location. The value 1 indicates that the STA is expected to change its location. The value 0 indicates that the STA is not expected to change its location. (#2403)

NOTE—Examples of STAs that are expected to move include a) battery-powered STAs, b) STAs installed within trains/vehicles, c) STAs installed for temporary events.(#2403)

The STA Floor Number field indicates the floor number of the STA. A higher value indicates a higher floor, and the integer approximates the floor number labels used at the venue (e.g., in stairwells and elevators, if present). The field is encoded as a 2s complement integer with units of 1/16-th of a floor. The value –8192 indicates an unknown floor number. The value 8191 indicates the STA's floor is 8191/16 floors or more. The value –8191 indicates the STA’s floor is –8191/16 floors or less. (#2403)

NOTE—For example, a building with floors labelled as Basement 1, Ground, Mezzanine, 1, and 2 might have the floors identified by STA Floor Number values equal -16, 0, 8, 16 and 32 respectively.

The STA Height Above Floor field indicates the height of the STA above the floor. The field is coded as a 2s complement integer with units of 1/64 m. The value –32 768 indicates an unknown STA height above floor. The value –32 767 indicates the height of the STA above the floor is –32767/64 meters or less. The value 32 767 indicates the height of the STA above the floor is 32767/64 meters or more.(#2403)

An STA Height Above Floor Uncertainty value of 0 indicates an unknown STA height above floor uncertainty. Values 19 or higher are reserved. A value from 1 to 18 indicates that the actual STA height above floor, a, is bounded according to:(#2403)
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where

h
is the value of the STA Height Above Floor field

u
is the value of the STA Height Above Floor Uncertainty field

If the STA Height Above Floor field indicates an unknown STA height above floor, the STA Height Above Floor Uncertainty field is set to 0. (#2403)

The Relative Location Error subelement is used to report the location error of STAs with respect to a reference STA (rather than with respect to an absolute geographic location). The format of the Relative Location Error subelement is defined in Figure 8-213 (Relative Location Error subelement format(#2403)).

	
	Subelement ID
	Length
	Reference STA
	Relative Location Error

	Octets:
	1
	1
	6
	1

	· Relative Location Error subelement format(#2403)


(#2403)

The Subelement ID field is equal to the value for Relative Location Error in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)).(#2403)

The Length field is defined in 8.4.3 ((#2041)Subelements).(#2403)

The Reference STA field contains the MAC address of the reference STA.(#2403)

The format of the Relative Location Error field is defined in Figure 8-214 (Relative Location Error field format(#2403)).

	
	B0
B3
	B4
B7

	
	Power of Two Horizontal Error
	Power of Two Vertical Error

	Bits:
	4
	4

	· Relative Location Error field format(#2403)


(#2403)

The Power Of Two Horizontal Error field contains an upper bound on the error between the horizontal location of the Reference STA and the Latitude and Longitude fields in the LCI subelement. The Power Of Two Horizontal Error field indicates a relative horizontal error of [image: image2.wmf]2
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 m, where p is the value of the Power of Two Horizontal Error field in the range 0 to 13. The value 14 indicates a relative horizontal error of greater than 32 m. The value 15 indicates an unknown relative horizontal error. (#2403)

The Power Of Two Vertical Error field contains an upper bound on the error between the vertical location of the Reference STA and the Altitude field in the LCI subelement. The Power Of Two Vertical Error field indicates a relative vertical error of [image: image3.wmf]2
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8
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 m, where p is the value of the Power Of Two Vertical Error field in the range 0 to 13. The value 14 indicates a relative vertical error of greater than 32 m. The value 15 indicates an unknown relative vertical error. (#2403)

The Usage Rules subelement is used to report the usage rules of the reporting STA. The format of the Usage-rules subelement is defined in Figure 8-215 (Usage-rules subelement format(#2403)).

	
	Subelement ID
	Length
	Usage Rules Parameters
	Retention Expires Relative

	Octets:
	1
	1
	1
	2

	· Usage-rules subelement format(#2403)


(#2403)

The Subelement ID field is equal to the value for Usage Rules in Table 8-112 (Subelement(#2403) IDs for Location Configuration Information Report(#1429)).(#2403)

The Length field is defined in 8.4.3 ((#2041)Subelements).(#2403)

The Usage Rules Parameters field is defined in Figure 8-216 (Usage Rules Parameters field format(#2403)).

	
	B0
	B1
	B2
B7

	
	Retransmission Allowed
	Retention Expires Relative Present
	reserved

	Bits:
	1
	1
	6

	· Usage Rules Parameters field format(#2403)


(#2403)

The Retransmission Allowed field definition is the same as the definition for the retransmission-allowed element in IETF RFC 4119, except that the “no” and “yes” text encoding specified in IETF RFC 4119 is replaced by 0 and 1 respectively. (#2403)

The Retention Expires Relative Present field indicates whether Retention Expires Relative field is present. The value 1 indicates that the Retention Expires Relative field is present; otherwise the Retention Expires Relative field is not present. If the Retention Expires Relative field is not present, it indicates that the retention duration of the LCI report field is 0.(#2403)

The definition of the Retention Expires Relative field is the same as the definition for the retention-expires element in IETF RFC 4119, except that the absolute time text encoding specified in IETF RFC 4119 is replaced by a relative binary encoding: the Retention Expires Relative field is encoded as a number of hours in the future relative to the time of transmission of the Usage Rules subelement. (#2403)

The Vendor Specific subelement has the same format as the Vendor Specific element (see 8.4.2.25 (Vendor Specific element)). Multiple Vendor Specific subelements are optionally present in the list of optional subelements.

· Fine Timing Measurement range report(#2403)

The format of the Measurement Report field corresponding to a Fine Timing Measurement range report is shown in Figure 8-241 (Measurement Report field format for a Fine Timing Measurement Range report(#2403)). 

	
	Range Entry Count
	Range Entry
	Error Entry Count
	Error Entry
	Optional Subelements

	Octets:
	1
	M x 13
	1
	N x 11
	variable

	· Measurement Report field format for a Fine Timing Measurement Range report(#2403)


The Range Entry Count field indicates the number of Range Entry fields (i.e., M in Figure 8-241 (Measurement Report field format for a Fine Timing Measurement Range report(#2403))).

The Range Entry field indicates parameters relating to a successful range measurement with a single AP, and is formatted according to Figure 8-242 (Range Entry field format(#2403)). 

	
	Measurement Start Time
	BSSID
	Range
	Max Range Error

	Octets:
	4
	6
	2
	1


The Measurement Start Time field contains the least significant 4 octets of the TSF (synchronized with the associated AP) at the time (± 32 µs) at which the first Fine Timing Measurement frame was transmitted where the timestamps of both the frame and response frame were successfully measured.

The BSSID field contains the BSSID of the AP whose range is being reported.

The Range field indicates the estimated range between the requested STA and the AP using the fine timing measurement procedure, in units of 1/32 m. A value of 216–1 indicates a range of (216–1)/32 m or higher. See 10.11.9.11 (Fine Timing Measurement Range report(#2403)).

The Max Range Error field contains an upper bound for the error in the value specified in the Range field, in units of 1/16 m. A value of zero indicates an unknown error. A value of 28–1 indicates a maximum range error of (28–1)/16 m or higher. For instance, a value of 32 in the Max Range Error field indicates that the value in the Range field has a maximum error of ± 2 m.

The Error Entry Count field indicates the number of Error Entry fields (i.e., N in Figure 8-241 (Measurement Report field format for a Fine Timing Measurement Range report(#2403))).

The Error Entry field indicates parameters relating to a failed range measurement with a single AP, and is formatted according to Figure 8-243 (Error Entry field format(#2403)). 

	
	Measurement Start Time
	BSSID
	Error Code

	Octets:
	4
	6
	1

	· Error Entry field format(#2403)


The Measurement Start Time field contains the least significant 4 octets of the TSF (synchronized with the associated AP) at the time (± 32 µs) at which the fine timing measurement failure was first detected. 

The BSSID field contains the BSSID of the AP whose range was attempted to be measured.

The Error Code field is defined in Table 8-125 (Error Code field values(#2403)). 

	· Error Code field values(#2403)

	Error Code
	Meaning

	0–2
	Reserved

	3
	AP reported “Request incapable”

	4
	AP reported “Request failed. Do not send new request for a specified period”

	5–7
	Reserved

	8
	Unable to successfully transmit to AP

	9–255
	Reserved


· No subelements are defined for this report, so the following is bogus.

The Optional Subelements field format contains zero or more subelements, each consisting of a 1-octet Subelement ID field, a 1-octet Length field, and a variable-length Data field, as shown in Figure 8-565 (Subelement format). Any optional subelements are ordered by nondecreasing Subelement ID.

· Extended Capabilities element

The Extended Capabilities element carries information about the capabilities of a (#1268)STA that augment the capabilities specified in(#1269) the Capability Information field.(Ed) The format of this element is shown in Figure 8-251 (Extended Capabilities element format). 

	
	Element ID
	Length
	Capabilities

	Octets:
	1
	1
	n

	· Extended Capabilities element format


The Element ID and Length fields are defined in 8.4.2.1 (General).(#139)

The Capabilities field is a bit field indicating the capabilities being advertised by the STA transmitting the element. The length of the Capabilities field is a variable n. The Capabilities field is shown in Table 8-130 (Capabilities field).

	· Capabilities field 

	Bit
	Information
	Notes

	70 (Ed) (#46)
	Fine Timing Measurement Responder
	The STA sets the Fine Timing Measurement Responder field to 1 when dot11(#1676)FineTimingMsmtRespActivated is true and sets it to 0 otherwise. See 10.24.6 (fine timing measurement procedure(#46)).

	71 (Ed) (#46)
	Fine Timing Measurement Initiator
	The STA sets the Fine Timing Measurement Initiator field to 1 when dot11(#1676)FineTimingMsmtInitActivated is true and sets it to 0 otherwise. See 10.24.6 (fine timing measurement procedure(#46)).


If a STA does not support any of capabilities defined in the Extended Capabilities element, then the STA is not required to transmit the Extended Capabilities element.

NOTE—The fields of the Extended Capabilities element are not dynamic. They are determined by the parameters of the MLME-START.request or MLME-JOIN.request primitive that caused the STA to start or join its current BSS, and they remain unchanged until the next MLME-START.request or MLME-JOIN.request primitive.

· Fine Timing Measurement Parameter element(#2164)

The Fine Timing Measurement Parameter element contains a number of fields that are used to advertise the requested or allocated fine timing measurement configuration from one STA to another.    The Fine Timing Measurement Parameter element may be included in the initial Fine Timing Measurement Request Frame, as described in 8.6.8.25 (Fine Timing Measurement Request frame format(#46)), and the initial Fine Timing Measurement frame, as described in 8.6.8.26 (Fine Timing Measurement frame format(#46)).   The use of the Fine Timing Measurement Parameter element is described in 10.24.6 (fine timing measurement procedure(#46)).

The format of the Fine Timing Measurement Parameter element is shown in 8-563 (Fine Timing Measurement element format(#2164)).   

	
	Element ID
	Length
	Fine Timing Measurement Parameter Information

	Octets:
	1
	1
	9

	· Fine Timing Measurement element format(#2164)


· Reviewers, please carefully check the updated bit offsets below.

The format of the Fine Timing Measurement Parameter Information field is shown in 8-564 (Fine Timing Measurement Parameter Information field format).

	
	B0
B2
	B3
B7
	B8
B11
	B12
B15
	B16
B23
	B24
B39

	
	Status Indication
	Value
	Number of Bursts Exponent
	Burst Timeout
	Min Delta FTM
	Partial TSF Timer

	Bits:
	3
	5
	4
	4
	8
	16


	
	B40
	B41
	B42
	B43
B47
	B48
B49
	B50
B55
	B56
B71

	
	ASAP
	FTM_1 Timestamps Available
	Reserved
	FTMs per Burst
	Reserved
	FTM Channel Spacing/Format
	Burst Period

	Bits:
	1
	1
	1
	5
	2
	6
	16

	· Fine Timing Measurement Parameter Information field format


The Element ID and Length fields are defined in 8.4.2.1 (General).

When the Fine Timing Measurement Parameter element is sent in the initial Fine Timing Measurement frame, the Status Indication and Value fields provide the result of a Fine Timing Measurement Request frame; otherwise, these fields are reserved. 

The Status Indication field indicates the responding STA’s response to the Fine Timing Request.   The encoding of the Status Indication field is shown in Table 8-243 (Status Indication field values(#2164)). 

	· Status Indication field values(#2164)

	Value
	Description

	0
	Reserved

	1
	Successful. Indicates that FTM measurements are about to begin. All fields accepted.

	2
	Overridden. Indicates that FTM measurements are about to begin. One or more fields overridden.

	3
	Request incapable (do not send same request again).

	4
	Request failed. Do not send new request for Value seconds.

	5–7
	Reserved


When the Status Indication field equals 4, the Value field contains a duration in units of seconds; otherwise the Value field is reserved.

The Number of Bursts Exponent field indicates how many burst instances are requested if included in a Fine Timing Measurement Request, or allocated if included in a Fine Timing Measurement frame respectively, where the number of burst instances is 2Number of Bursts Exponent. The value 15 in a Fine Timing Measurement Request indicates no preference by the initiating STA and is valid when set by the responding STA.

The Burst Timeout field indicates the duration of a burst instance, defined in 10.24.6.4 (Measurement exchange(#2164)).    The value 15 in the Fine Timing Measurement Request indicates no preference by the initiating STA and is reserved when set by the responding STA. Table 8-244 (Burst Timeout field encoding(#2164)) shows the encoding of this field.

	· Burst Timeout field encoding(#2164)

	Value
	Represents

	0
	250 µs

	1
	500 µs

	2
	1 ms

	3
	2 ms

	4
	4 ms

	5
	8 ms

	6
	16 ms

	7
	32 ms

	8
	64 ms

	9
	128 ms

	10–14
	Reserved

	15
	No preference


The Min Delta FTM field indicates the minimum time between consecutive Fine Timing Measurement frames. It is measured from the start of a Fine Timing Measurement frame to the start of following Fine Timing Measurement frame, in units of 100 µs. The value 0 indicates no preference by the initiating STA and is not used by the responding STA.

The Partial TSF Timer field in an initial Fine Timing Measurement frame indicates the partial value of the responding STA's TSF timer at the time of the first burst instance. The partial TSF Timer value is derived as follows, so as to have units of TUs: from the 64 TSF timer bits, remove the most significant 38 bits and the least significant 10 bits.

· STAs don’t have desires.

The ASAP field indicates the initiating STA’s request to start the first burst instance as soon as possible. When the ASAP field is set to 0, the initiating STA requests the start of the first burst instance specified by the Partial TSF Timer field in the Fine Timing Measurement Request frame. When the ASAP field is set to 1 by an initiating STA, the Partial TSF Timer field in the Fine Timing Measurement Request frame is reserved. The ASAP field is also used by the responding STA to signal whether that request has been honored or not. When the ASAP field is set to 0 by the responding STA, the partial TSF Timer field in the initial Fine Timing Measurement frame indicates the earliest time the Fine Timing Measurement Request trigger frame should be sent by the initiating STA. The responding STA sets the ASAP field to 1 to indicate the STA’s intent to send a Fine Timing Measurement frame as soon as possible. 

· Considered by whom?

NOTE—10 ms is a reasonable upper bound on the time taken to respond to the initial Fine Timing Measurement Request frame. 

The FTMs per Burst field indicates how many Fine Timing Measurement frames are requested per burst instance by the Fine Timing Measurement Request, or allocated by the Fine Timing Measurement frame, respectively.  The maximum value is 31; values in the range 32–127 are reserved. The value 0 indicates no preference by the initiating STA and is not used by the responding STA.

The FTM_1 Timestamps Available field indicates that the timestamps for the Initial Fine Timing Measurement frame have been captured and are valid. If this is the case, it is set to 1. Otherwise, it is set to 0. This field is reserved when transmitted in the Fine Timing Measurement Request frame.

· “/” is ambiguous. Is it: “and”, “or”, or “and/or”?

The FTM Channel Spacing/Format field indicates the requested or allocated packet bandwidth/format used by all the Fine Timing Measurement frames in a FTM session and is shown in Table 8-245 (FTM Channel Spacing/Format field(#2164)). The value 0 indicates no preference by the initiating STA and is not used by the responding STA. 

	· FTM Channel Spacing/Format field(#2164)

	Field Value
	FORMAT
	CH_BANDWIDTH (MHz)

	0
	No preference
	No preference

	1
	NON_HT
	5

	2
	NON_HT
	10

	3
	NON_HT, excluding Clause 16 (DSSS PHY specification for the 2.4 GHz band designated for ISM -applications) and Clause 17 (High rate direct sequence spread spectrum (HR/DSSS) PHY -specification)
	20

	4
	HT_MF
	20

	5
	VHT
	20

	6
	HT_MF
	40

	7
	VHT
	40

	8
	VHT
	80

	9
	VHT
	80+80

	10
	VHT
	160

	11
	DMG
	2160

	12–63
	Reserved
	Reserved


The Burst Period field indicates the interval between two consecutive burst instances, in units of 100 ms. The value 0 indicates no preference by the initiating STA and is not used by the responding STA.  This field is reserved when the Number of Bursts Exponent is set to 0.
· Fine Timing Measurement Request frame format(#46)

The format of the Timing Measurement Request Action field(#2042) is shown in Figure 8-637 (Fine Timing Measurement Request Action field(#2042) format).

	
	Category
	Public (#2164)
Action
	Trigger
	LCI Request
(optional)
	Location Civic Request
(optional)
	Fine Timing Measurement Parameter (optional)

	Octets:
	1
	1
	1
	variable (#2403)
	variable (#2403)
	variable (#2164)

	· Fine Timing Measurement Request Action field(#2042) format


The Category(#2164) field is set to the value for Public, specified in Table 8-46 (Category values(#2019)).

The Public Action field is set to indicate a Fine Timing Measurement Request frame, as defined in Table 8-277 (Public Action field values).

(#2164)The Trigger field set to the value 1 indicates that the initiating STA requests that the responding STA start or continue sending Fine Timing Measurement frame (see 10.24.6 (fine timing measurement procedure(#46))). The Trigger field set to the value 0 indicates that the initiating(#2164) STA requests that the responding(#2164) STA stops sending Timing Measurement frames. Trigger field values 2–255 are reserved.

The LCI Request field is optionally present. If present, it contains a Measurement Request element with Measurement Type equal to LCI request (see Table 8-79 (Measurement Type definitions for measurement requests)), which indicates a request for a Measurement Report element with Measurement Type equal to LCI (see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure(#2403))). The Enable bit in the Measurement Request Mode field in the Measurement Request element is set to 0. The Location Subject field in the Measurement Request field of the Measurement Request element is set to Location Subject Remote (see Table 8-91 (Location subject definition)). The Request, Report and Duration Mandatory bits in the Measurement Request Mode field in the Measurement Request element are reserved (see 8.4.2.20.1 (General)).(#2403)

The Location Civic Request field is optionally present. If present, it contains a Measurement Request element with Measurement Type equal to Location Civic request (see Table 8-79 (Measurement Type definitions for measurement requests)), which indicates a request for a Measurement Report element with Measurement Type equal to Location Civic report (see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure(#2403))). The Enable bit in the Measurement Request Mode field in the Measurement Request element is set to 0. The Location Subject field in the Measurement Request field of the Measurement Request element is set to Location Subject Remote (see Table 8-91 (Location subject definition)). The Location Service Interval Units field in the Measurement Request field of the Measurement Request element is set to 0. The Request, Report and Duration Mandatory bits in the Measurement Request Mode field within the Measurement Request element are reserved (see 8.4.2.20.1 (General)). (#2403)

The Fine Timing Measurement Parameter is optionally present.  If present, it contains a Fine Timing Measurement Parameter element as defined in 8.4.2.166 (Fine Timing Measurement Parameter element(#2164)).(#2164)

· Fine Timing Measurement frame format(#46)

· Note, in merging the resolution of comments 2403 and 2164, I had to select an ordering for the FTM parameter element wrt the two report elements. I followed the hint in resolution to CID 2403, and placed the Report elements first.

The Fine Timing Measurement frame is used to support the fine timing measurement procedure described in 10.24.6 (fine timing measurement procedure(#46)). The format of the Timing Measurement Action field(#2042) is shown in Figure 8-638 (Fine Timing Measurement Action field(#2042) format).

	
	Category
	Public

Action
	Dialog Token
	Follow Up Dialog Token
	TOD
	TOA

	Octets:
	1
	1
	1
	1
	6
	6

	
	
	
	
	
	
	

	
	TOD Error
	TOA Error
	LCI Report
(optional)
	Location Civic Report (optional)
	Fine Timing Measurement Parameter (optional)
	

	Octets:
	2
	2
	variable (#2403)
	variable (#2403)
	variable (#2164)
	

	· Fine Timing Measurement Action field(#2042) format


The category field is set to the value for Public, specified in Table 8-46 (Category values(#2019)).

The Public Action field is set to indicate a Fine Timing Measurement frame, as defined in Table 8-277 (Public Action field values).

· WG style doesn’t allow mixing octets and bits. So the following two structures defined here. Also defining before natural order in structure because the follow up dialog token field refers to these subfields.

The TOD Error field is structured as shown in 8-639 (Format of the TOD Error field(#2164)).

	
	B0                 B14
	        B15

	
	Max TOD Error
	TOD Not Continuous



	Bits:
	15
	1

	· Format of the TOD Error field(#2164)


The TOA Error field is structured as shown in 8-640 (Format of the TOD Error field(#2164)).

	
	B0                 B14
	          B15

	
	Max TOA Error
	TOA Not Continuous



	Bits:
	15
	1

	· Format of the TOA Error field(#2164)


The Dialog Token field is a nonzero value chosen by the responding(#2164) STA to identify the Fine Timing Measurement frame as the first of a pair, with the second or follow-up Fine Timing Measurement frame to be sent later. The Dialog Token field is set to 0 to indicate that the Fine Timing Measurement frame will not be followed by a subsequent follow-up Fine Timing Measurement frame.

The Follow Up Dialog Token is the nonzero value of the Dialog Token field of the last(#2164) transmitted Fine Timing Measurement frame to indicate that it is the follow up Fine Timing Measurement frame and that the TOD, TOA, Max TOD Error and Max TOA Error fields contain the values of the timestamps captured with the first Fine Timing Measurement frame of the pair. The Follow Up Dialog Token is 0 to indicate that the Fine Timing Measurement frame is not a follow up to a last(#2164) transmitted Fine Timing Measurement frame.  The value 0 in this field also indicates that TOD, TOA, Max TOD Error, and Max TOA Error fields are reserved. See 10.24.6 (fine timing measurement procedure(#46)).

The TOD, TOA, Max TOD Error, and Max TOA Error fields are expressed in units of 0.1 ns.

The TOD field contains a timestamp that represents the time at which the start of the preamble of the last(#2164) transmitted Fine Timing Measurement frame appeared at the transmit antenna connector(#1410).

The TOA field contains a timestamp that represents the time at which the start of the preamble of the (#190)(#1198)Ack frame to the last(#2164) transmitted Fine Timing Measurement frame arrived at the receive antenna connector(#1410).

NOTE—The values specified in the TOD and TOA fields are described in 6.3.70 (Fine timing measurement request(#46)).

· The following para inserted from 11-14/160r7, even though not marked as an insert. Edited to remove “may”. Likewise for the similar TOA field.

The TOD Not Continuous field indicates that the TOD value is with respect to a different underlying time base than the last transmitted TOD value. It is set to 1 when a discontinuity is present. It is optionally set to 1 when the TOD field wraps around the maximum counter value of 248–1.   Otherwise, it is set to 0.(#2164)

The Max TOD Error field contains an upper bound for the error in the value specified in the TOD field. 

(#2164)NOTE—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 ± 0.2 ns.

The TOA Not Continuous field indicates that the TOA value is with respect to a different underlying time base than the last transmitted TOA value. It is set to 1 when a discontinuity is present. It is optionally set to 1 when the TOA field wraps around the maximum counter value of 248–1.   Otherwise, it is set to 0.(#2164)

The Max TOA Error field contains an upper bound for the error in the value specified in the TOA field. (#2164)

A value of 0 for the Max TOD Error or the Max TOA Error field indicates that the upper bound on the error in the corresponding TOD or TOA value is unknown. A value of 32767 indicates that the upper bound on the error is greater than or equal to 3.2767 us.

The LCI Report field is optionally present. If present, it contains a Measurement Report element with Measurement Type equal to LCI report (see Table 8-103 (Measurement Type definitions for measurement reports)), which either indicates the LCI of the transmitting STA and includes the Z subelement or the element indicates an unknown LCI (see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure(#2403))). The Late, Incapable and Refused bits in the Measurement Report Mode field are set to 0.(#2403)

The Location Civic Report field is optionally present. If present, it contains a Measurement Report element with Measurement Type equal to Location Civic report (see Table 8-103 (Measurement Type definitions for measurement reports)), which either indicates the Civic address of the transmitting STA or an unknown Civic address (see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure(#2403))). The Late, Incapable and Refused bits in the Measurement Report Mode field are set to 0.(#2403)

The Fine Timing Measurement Parameter field is optionally present.  If present, it contains a Fine Timing Measurement Parameter element as defined in 8.4.2.166 (Fine Timing Measurement Parameter element(#2164)).(#2164)

· Fine timing measurement procedure(#46)

· Overview(#2164)

· Note to reviewers. Verbs below edited from submission 11-14/160. In particular “may” should only be used in the context “is allowed to”, i.e., where this specification grants permission. It should not be used when expressing an ability granted by this spec, or a possibility.

The fine timing measurement procedure allows a STA to obtain its range to another STA. A STA may perform this procedure with multiple STAs in order to obtain its location. 

An FTM session is an instance of a fine timing measurement procedure between an initiating STA and a responding STA along with the associated scheduling and operational parameters of that instance (see 8.4.2.166 (Fine Timing Measurement Parameter element(#2164))). An FTM session is composed of a negotiation, measurement exchange and termination. A STA might have multiple concurrent FTM sessions. Concurrent FTM sessions might occur with responding STAs that are members of different BSSs and possibly different ESSs, or possibly outside of a BSS, each session using its own scheduling, channel and operational parameters. 

A responding STA might be required to establish overlapping FTM sessions with a large number of initiating STAs (e.g. an AP providing measurements to STAs at a mall or a store). On the other hand, an initiating STA might have multiple ongoing FTM sessions on the same or different channels with different responding STAs, while being associated with an AP for the exchange of data or signaling. 

To support the constraints of both the initiating and responding STAs, during the negotiation phase the initiating STA initially requests a preferred periodic time window allocation. The responding STA subsequently responds by accepting or overriding the allocation request based on its resource availability and capability. 

Since some of the initiating STA's activities may be non-deterministic and might have higher precedence than the FTM session (e.g. data transfer interaction with an associated AP), a conflict might prevent the initiating STA from being available at the beginning of the burst instance determined by the responding STA. 

· TODO- redraw figure in Visio

Figure 10-33 (Concurrent FTM sessions(#2164)) shows an example of such scheduling conflicts. 

The initiating STA in Figure 10-33 (Concurrent FTM sessions(#2164)) establishes sessions with responding STA 1 and responding STA 2 on different channels. The sessions' burst periodicity might be different as well as the STAs' clock offsets and thus, over time, some temporal conflicts may occur. To overcome this, during each burst instance the initiating STA indicates its availability by transmitting a trigger frame in the form of a Fine Timing Measurement Request frame. During each burst instance, the responding STA transmits one or more Fine Timing Measurement frames as negotiated.

· FTM capabilities(#2164)

Implementation of fine timing measurement is optional for a WNM STA. A STA in which dot11MgmtOptionFineTimingMsmtRespActivated is true is defined as a STA that supports fine timing measurement as a responder. A STA in which dot11MgmtOptionFineTimingMsmtInitActivated is true is defined as a STA that supports fine timing measurement as an initiator.

When dot11MgmtOptionFineTimingMsmtActivated is true, dot11WirelessManagementImplemented shall be true.

A STA in which dot11MgmtOptionFineTimingMsmtRespActivated is true shall set the Fine Timing Measurement Responder field of the Extended Capabilities element to 1. 

A STA in which dot11MgmtOptionFineTimingMsmtInitActivated is true shall set the Fine Timing Measurement Initiator field of the Extended Capabilities element to 1.

· Fine timing measurement procedure setup(#2164)

A STA that supports the fine timing measurement procedure as an initiator shall(#2164) transmit a Fine Timing Measurement Request frame initiate a Fine Timing Measurement procedure. A STA that supports the fine timing measurement procedure as a responder may transmit Fine Timing Measurement frames addressed to a peer STA that also supports the fine timing measurement procedure as an initiator.

The initiating STA sends a Fine Timing Measurement Request frame which may include a set of scheduling parameters to describe the initiating STA’s availability for measurement exchange.   This frame is called the initial Fine Timing Measurement Request frame.

The first Fine Timing Measurement frame in the FTM session is called the initial Fine Timing Measurement frame. The responding STA should transmit an initial Fine Timing Measurement frame within 10 ms in response to the initial Fine Timing Measurement Request frame. This initial Fine Timing Measurement frame shall include the Fine Timing Measurement Parameter element. The value of the Status Indication field indicates whether the request was accepted, modified or rejected. 

The responding STA’s selection of the Min Delta FTM value shall be greater than or equal to the corresponding value requested by the initiating STA. 

NOTE—Apart from the Status, Value, and Min Delta FTM fields, the other fields in the Fine Timing Measurement Parameter element in the initial Fine Timing Measurement frame have no constraints.

· Measurement exchange(#2164)

Fine Timing Measurements frames are sent during each availability time windows called burst instances. The timing of the burst instances are defined by the following parameters:

· Partial TSF Timer – The partial TSF timer at the beginning of the first burst instance. 

· Burst Timeout – The time duration of each burst instance starting at the boundary of a burst period. 

· Burst Period – The interval from the beginning of one burst instance to the beginning of the following burst instance.

The initiating STA shall transmit a Fine Timing Measurement Request frame, which serves as a trigger, as soon as it is available on channel to decode the medium. This trigger frame shall not include a Fine Timing Measurement Parameter element. This indicates to the responding STA its availability for the remainder of the burst instance. Following this trigger frame the responding STA shall transmit an Ack frame and should transmit FTMs per Burst Fine Timing Measurement frames. The Fine Timing Measurement frames shall not include a Fine Timing Measurement Parameter element. Within each burst instance, consecutive Fine Timing Measurement frames shall be spaced at least Min Delta FTM apart. Within each burst instance the initiating STA shall perform fine timing measurement on each Fine Timing Measurement frame addressed to it.

· TODO: redraw figures in Visio. Note, SWAGs taken at missing figure titles.

The timing parameters of an FTM session are illustrated in Figure 10-34 (Example of the timing parameters of an FTM session(#2164)).

The initiating STA can request the responding STA to start the burst instances “as soon as possible” by setting the ASAP field to 1. If the responding STA performs fine timing measurement on the initial Fine Timing Measurement frame it shall signal this by setting the FTM_1 timestamps available field to 1. The first burst instance shall start at the value indicated by the Partial TSF timer field. The scheduling in this case is illustrated in Figure 10-35 (Example of an “as soon as possible” FTM setup(#2164)).     

The initiating STA may also request a single set of fine timing measurements to be taken, in which case it will set the Number of Bursts Exponent field to 0 and set the ASAP field to 1. 

Both the responding STA and initiating STA shall transmit using a single RF chain.

The initiating STA may request the Fine Timing Measurement to have a certain format and CH_BANDWIDTH by setting the values in the FTM Channel Spacing/Format field of the Fine Timing Measurement element in the Fine Timing Measurement Request frame. The responding STA should transmit Fine Timing Measurement frames with the requested format and CH_BANDWIDTH. The responding STA shall not use capabilities beyond those implied by the initial Fine Timing Measurement frame.  The responding STA shall not transmit Fine Timing Measurement frames using Clause 16 or Clause 17 formats.

A responding STA transmits Fine Timing Measurement frames in overlapping pairs. The first Fine Timing Measurement frame of a pair contains a nonzero Dialog Token. The follow up Fine Timing Measurement frame contains a Follow Up Dialog Token set to the value of the Dialog Token in the first frame of the pair. Dialog Tokens of consecutive Fine Timing Measurement frames shall, excluding retries, be consecutive, except when the value wraps around to 1. The initial Fine Timing Measurement Frame may or may not have captured timestamps. This is indicated by the FTM_1 timestamps available field in the Fine Timing Measurement Parameter element. With the first Fine Timing Measurement frame, both STAs capture timestamps. The responding STA captures the time at which the Fine Timing Measurement frame is transmitted (t1). The initiating STA captures the time at which the Fine Timing Measurement frame arrives (t2) and the time at which the Ack response is transmitted (t3). The responding STA captures the time at which the Ack frame arrives (t4). See Figure 6-17 (Fine timing measurement primitives and timestamps capture).(Ed) In the follow up Fine Timing Measurement frame, the responding STA transfers the timestamp values it captured (t1 and t4) to the initiating STA. In this follow up Fine Timing Measurement frame, the timestamp values (t1 and t4) shall be the measurement according to the responding STA’s clock (i.e., without correcting the clock offset).

See Figure 10-34 (Example of the timing parameters of an FTM session(#2164)) for fine timing measurements when the ASAP field is set to 0 and Figure 10-36 (Example of FTM timing when the ASAP field is set to 1(#2164)) when the ASAP field is set to 1. 

The (#1198)Ack frame shall(#2164) have the same CH_BANDWIDTH as the preceding action frame.

NOTE—A Fine Timing Measurement frame can contain nonzero values in both the Dialog Token and Follow Up Dialog Token fields, meaning that the Action frame contains follow up information from a previous measurement, and new Timestamp values are captured to be sent in a future follow up Fine Timing Measurement frame.

The round trip time (RTT) is defined by Equation (10-5).

· RTT = [(t4 – t1) – (t3 – t2)]

If the (#190)(#1198)Ack frame for a transmitted Fine Timing Measurement frame is not received, the responding(#2164) STA may retransmit the frame. The responding(#2164) STA shall capture a new set of timestamps for the retransmitted frame and its (#190)(#1198)Ack frame.

· Fine timing measurement parameter modification(#2164)

During an ongoing FTM session, an initiating STA may request a modification of the session parameters by transmitting a Fine Timing Measurement Request frame with Trigger field set to 1 and including a new Fine Timing Measurement Parameter element. The ongoing FTM session is terminated upon reception of such a Fine Timing Measurement Request frame. This Fine Timing Measurement Request frame becomes an initial Fine Timing Measurement Request frame for the new FTM session, which follows the behavior described in 10.24.6.3 (Fine timing measurement procedure setup(#2164)). 

· Fine timing measurement termination(#2164)

There are four(#2164) ways an FTM session is terminated:

· The responding STA can send a Fine Timing Measurement Frame with Dialog Token set to 0.

· The initiating STA can send a Fine Timing Measurement Request Frame with Trigger set to 0.

· The initiating STA requests a modification of the Fine Timing Measurement parameters (see 10.24.6.5 (Fine timing measurement parameter modification(#2164))).

· When the number of burst instances agreed during the FTM session setup has been reached.

· This last para was not cited in doc 160. It has been left in position, although it does not seem to relate to termination.

On receiving a Fine Timing Measurement frame with a Dialog Token for which timestamps have previously been captured, the receiving STA shall discard previously captured timestamps and capture a new set of timestamps.

Dot11WirelessMgmtOptionsEntry ::=


SEQUENCE {



dot11(#1676)LocationActivated
TruthValue,



dot11(#1676)FMSImplemented
TruthValue,



dot11(#1676)FMSActivated
TruthValue,



dot11(#1676)EventsActivated
TruthValue,



dot11(#1676)DiagnosticsActivated
TruthValue,



dot11(#1676)MultiBSSIDImplemented
TruthValue,



dot11(#1676)MultiBSSIDActivated
TruthValue,



dot11(#1676)TFSImplemented
TruthValue,



dot11(#1676)TFSActivated
TruthValue,



dot11(#1676)WNMSleepModeImplemented
TruthValue,



dot11(#1676)WNMSleepModeActivated
TruthValue,



dot11(#1676)TIMBroadcastImplemented
TruthValue,



dot11(#1676)TIMBroadcastActivated
TruthValue,



dot11(#1676)ProxyARPImplemented
TruthValue,



dot11(#1676)ProxyARPActivated
TruthValue,



dot11(#1676)BSSTransitionImplemented
TruthValue,



dot11(#1676)BSSTransitionActivated
TruthValue,



dot11(#1676)QoSTrafficCapabilityImplemented
TruthValue,



dot11(#1676)QoSTrafficCapabilityActivated
TruthValue,



dot11(#1676)ACStationCountImplemented
TruthValue,



dot11(#1676)ACStationCountActivated
TruthValue,



dot11(#1676)CoLocIntfReportingImplemented
TruthValue,



dot11(#1676)CoLocIntfReportingActivated
TruthValue,



dot11(#1676)MotionDetectionImplemented
TruthValue,



dot11(#1676)MotionDetectionActivated
TruthValue,



dot11(#1676)TODImplemented
TruthValue,



dot11(#1676)TODActivated
TruthValue,



dot11(#1676)TimingMsmtImplemented
TruthValue,



dot11(#1676)TimingMsmtActivated
TruthValue,



dot11(#1676)ChannelUsageImplemented
TruthValue,



dot11(#1676)ChannelUsageActivated
TruthValue,



dot11(#1676)TriggerSTAStatisticsActivated
TruthValue,



dot11(#1676)SSIDListImplemented
TruthValue,



dot11(#1676)SSIDListActivated
TruthValue,



dot11(#1676)MulticastDiagnosticsActivated
TruthValue,



dot11(#1676)LocationTrackingImplemented
TruthValue,



dot11(#1676)LocationTrackingActivated
TruthValue,



dot11(#1676)DMSImplemented
TruthValue,



dot11(#1676)DMSActivated
TruthValue,



dot11(#1676)UAPSDCoexistenceImplemented
TruthValue,



dot11(#1676)UAPSDCoexistenceActivated 
TruthValue,



dot11(#1676)WNMNotificationImplemented
TruthValue,



dot11(#1676)WNMNotificationActivated
TruthValue,



dot11(#1676)UTCTSFOffsetImplemented
TruthValue,



dot11(#1676)UTCTSFOffsetActivated
TruthValue,



dot11(#1676)FineTimingMsmtImplemented
TruthValue,(#46)



dot11(#1676)FineTimingMsmtRespActivated
TruthValue,(#46)



dot11(#1676)FineTimingMsmtInitActivated
TruthValue,(#46)



dot11LciCivicInNeighborReport
TruthValue(#2403)



}

dot11(#1676)FineTimingMsmtImplemented OBJECT-TYPE(#46)


SYNTAX TruthValue


MAX-ACCESS read-only 


STATUS current 


DESCRIPTION 



"This is a capability variable.



Its value is determined by device capabilities.



This attribute, when true, indicates that the station implementation is capable of supporting Fine Timing Measurement capability when the dot11WirelessManagementImplemented is set to true."


::= { dot11WirelessMgmtOptionsEntry 46 } 

dot11(#1676)FineTimingMsmtRespActivated OBJECT-TYPE(#46)


SYNTAX TruthValue


MAX-ACCESS read-write 


STATUS current 


DESCRIPTION 



"This is a control variable.



It is written by an external management entity or the SME.



Changes take effect at the next occurrence of an MLME-START.request or MLME-JOIN.request primitive.(#1066)



This attribute, when true, indicates that the station capability for Fine Timing Measurement as a responder is enabled. False indicates the station has no Fine Timing Measurement capability as a responder or that the capability is present but is disabled."


DEFVAL { false}


::= { dot11WirelessMgmtOptionsEntry 47 }

dot11(#1676)FineTimingMsmtInitActivated OBJECT-TYPE(#46)


SYNTAX TruthValue


MAX-ACCESS read-write 


STATUS current 


DESCRIPTION 



"This is a control variable.



It is written by an external management entity or the SME.



Changes take effect at the next occurrence of an MLME-START.request or MLME-JOIN.request primitive.(#1066)



This attribute, when true, indicates that the station capability for Fine Timing Measurement as an initiator is enabled. False indicates the station has no Fine Timing Measurement capability as an initiator or that the capability is present but is disabled."


DEFVAL { false}


::= { dot11WirelessMgmtOptionsEntry ZZ }

· This new variable appears in no groups or compliance statements.

dot11LciCivicInNeighborReport OBJECT-TYPE(#2403)


SYNTAX TruthValue


MAX-ACCESS read-write 


STATUS current 


DESCRIPTION 



"This is a control variable.



It is written by an external management entity or the SME.



Changes take effect as soon as practical in the implementation. 



This attribute, when true, indicates that the station includes LCI and Civic location subelements in the Neighbor Report without regard to either dot11FineTimingMsmtRespActivated or dot11FineTimingMsmtInitActivated."


DEFVAL { false}



::= { dot11WirelessMgmtOptionsEntry 48 }
Abstract





This document contains some corrections (in blue) to Revmc Draft 2.7.
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