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Pertinent comments
	CID
	Clause Number(C)
	Page(C)
	Line(C)
	Page
	Line
	Clause
	Comment
	Proposed Change

	3034
	10.24.6.3
	1717
	55
	1717.55
	55
	10.24.6.3
	"NOTE--Apart from the Status Indication, Value, ASAP, Number of Bursts Exponent, 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." -- NOTES are generally attached to the preceding paragraph. The following note does not appear to relate to the previous paragraph.
	Move NOTE to related para or promote to body text.

	3076
	8.4.2.21.10
	784
	36
	784.36
	36
	8.4.2.21.10
	TGmc Motion 56 (M56) changes from 11-14-525r6 required interpretation, because not all intended changes were shown with markup in that document.



Ditto at 1041.43, 1042.62 and 1717.05.
	Request that the 11-14-526r6 authors review the changes here and make any necessary corrections.

	3108
	8.4.2.166
	1042
	24
	1042.24
	24
	8.4.2.166
	Does Min Delta FTM include retries of FTM frames?
	Please specify whether this field applies to retries or not.

	3109
	10.24.6.2
	1717
	5
	1717.05
	5
	10.24.6.2
	Replace dot11MgmtOptionFineTImingMsmtRespActivated with dot11FineTimingMsmtRespActivated, and  dot11MgmtOptionFineTImingMsmtInitActivated   with dot11FineTimingMsmtInitActivated
	As in comment

	3110
	10.24.6.3
	1717
	47
	1717.47
	47
	10.24.6.3
	Does the FTM session end when the responding STA responds with either "ASAP request incapable" or "Request incapable"?
	Please clarify.

	3111
	10.24.6.4
	1719
	48
	1719.48
	48
	10.24.6.4
	Does anything change in the figures when FTM_1 Timestamps Available field is set to 0?
	Please clarify.

	3112
	10.24.6.4
	1719
	49
	1719.49
	49
	10.24.6.4
	Please remove the sentence "The initiating STA may also request a single burst of fine timing measurements to be taken, in which case it will set the Number of Bursts Exponent field to 0".  This sentence reappears in page 1720, line 49.
	As in comment

	3113
	10.24.6.4
	1721
	65
	1721.65
	65
	10.24.6.4
	Please replace "CH_BANDWIDTH" with "bandwidth".
	As in comment

	3115
	10.24.6.4
	1719
	52
	1719.52
	52
	10.24.6.4
	We should disallow the case of ASAP=0 and FTM1_Timestamps Available=1
	As in comment

	3266
	8.4.2.166
	1042
	30
	1042.30
	30
	8.4.2.166
	"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 start of the first burst instance of an FTM session." Is the Partial TSF Timer field in the FTM Request frame reserved?
	Please clarify how the Partial TSF Timer filed in the initial FTM Request frame is set.

	3268
	8.4.2.166
	1042
	48
	1042.48
	48
	8.4.2.166
	"NOTE--10 ms is a reasonable upper bound on the time taken to respond to the initial Fine Timing Measurement Request frame." Is "10ms" of response time a requirement or a recommendation?
	Please clarify whether the "10ms" of response time is a requirement or a recommendation.

	3375
	8.4.2.166
	1043
	6
	1043.06
	6
	8.4.2.166
	Why is HT_GF not supported by FTM?
	Add FTM PPDU Bandwidth/Format field values for HT_GF equivalents of the HT_MF ones.  Or explicitly state in clause 10 (e.g. at 1721.33) that HT_GF shall not be used for the FTM frame

	3469
	10.24.6.4
	1718
	17
	1718.17
	17
	10.24.6.4
	It is not clear whether the Min Delta FTM applies to retries
	Add at least a NOTE


· Extended Capabilities element

In Table 8-142, make the following change :
	70 (Ed) (#46)
	Fine Timing Measurement Responder(M56)
	The STA sets the Fine Timing Measurement Responder(M56) field to 1 when dot11(#1676)FineTimingMsmtRespActivated is true and sets it to 0 otherwise. See 10.24.6 (fine timing measurement procedure).


· 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(M56) 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 8.6.8.32 (Fine Timing Measurement Request frame format), and the initial Fine Timing Measurement frame, as described in 8.6.8.33 (Fine Timing Measurement frame format).   The use of the Fine Timing Measurement Parameter element is described in 10.24.6 (fine timing measurement procedure).

The format of the Fine Timing Measurement Parameter element is shown in 8-566 (Fine Timing Measurement Parameter element format).   

	
	Element ID
	Length
	Fine Timing Measurement Parameter(M56)

	Octets:
	1
	1
	9

	· Fine Timing Measurement Parameter(Ed) element format(#2164)


The format of the Fine Timing Measurement Parameter(Ed) field is shown in 8-567 (Fine Timing Measurement Parameter 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

	
	Reserved
	ASAP Capable
	ASAP
	FTMs per Burst
	Reserved
	FTM Channel Spacing/Format
	Burst Period

	Bits:
	1
	1
	1
	5
	2
	6
	16


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 an initial(M56) 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 8-255 (Status Indication field values). 

	· Status Indication field values(#2164)

	Value
	Description

	0
	Reserved

	1
	Successful. Measurement exchanges are (M56) about to begin. All fields accepted.

	2
	Overridden. Measurement exchanges are (M56) about to begin. One or more fields overridden.

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

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

	5-7
	Reserved


When the Status Indication field equals 4 4 or 6,(M56) the Value field contains a duration in units of seconds; otherwise the Value field is reserved.

· The changes from M56 in 11-14-0525r5 required interpretation, because changes were made without markup.

The Number of Bursts Exponent field indicates how many burst instances, defined in 10.24.6.4 (Measurement exchange),(Ed) are requested (M56)for the FTM session if included in an initial Fine Timing Measurement Request frame, or allocated for the FTM session if included in an initial Fine Timing Measurement frame respectively, where the number of burst instances is 2Number of Bursts Exponent. The value 15 in an initial(M56) Fine Timing Measurement Request frame indicates no preference by the initiating STA and is valid (indicating 215 burst instances)(Ed)(M56) when set by the responding STA.

The Burst Timeout field indicates the duration of a burst instance.(Ed)    The value 15 in the initial(M56) Fine Timing Measurement Request indicates no preference by the initiating STA and is not used(M56) by the responding STA. Table 8-256 (Burst Timeout field encoding) 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 start(Ed) of the first burst instance of an FTM session.(Ed) 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.

The ASAP Capable field indicates the STA is capable of capturing timestamps associated with an initial Fine Timing Measurement frame and sending them in the following Fine Timing Measurement frame.  This bit is reserved in the initial Fine Timing Measurement Request frame.
The ASAP field indicates the initiating STA’s request(M56) to start the first burst instance of the(M56) FTM session as soon as possible. When the ASAP field is set to 0 by an initiating STA, 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 used to indicate the requested start of the first burst instance in the case the ASAP field is set to 0 in the initial Fine Timing Measurement frame. 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 start time of the first burst instance and 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.
NOTE—10 ms is (M56)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 initial(M56) Fine Timing Measurement Request frame, or allocated by the initial Fine Timing Measurement frame, respectively.(M56) 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(M56) 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 in the initial(M56) Fine Timing Measurement Request frame.

· The changes from M56 in 11-14-0525r5 required interpretation, because changes were made without markup.

The FTM Channel Spacing/Format field indicates the requested or allocated(M56) packet format and bandwidth(Ed) used by all(M56) Fine Timing Measurement frames in an FTM session and is shown in Table 8-257 (FTM Channel Spacing/Format field). 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(Ed)
	Bandwidth(M56) (MHz)

	0
	No preference
	No preference

	1
	Non-HT(Ed)
	5

	2
	Non-HT(Ed)
	10

	3
	Non-HT,(Ed) 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 mixed(Ed)
	20

	5
	VHT
	20

	6
	HT mixed(Ed)
	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 field is set to 0.(M56)
· Receiving a neighbor report

If dot11RMNeighborReportActivated is true, an AP receiving a neighbor report request shall respond with a Neighbor Report Response frame containing zero or more Neighbor Report elements. If an SSID element is specified in the corresponding Neighbor Report Request frame, the Neighbor Report element(s) shall contain information only concerning neighbor APs that are members of the current ESS identified by the SSID element contained within the neighbor report request. If the SSID element is omitted, the Neighbor Report element(s) shall contain information concerning neighbor APs that belong to the same ESS as the requesting STA. If the wildcard SSID element is specified in the corresponding Neighbor Request frame, the Neighbor Report element(s) shall contain information concerning all neighbor APs. If there are no neighbor APs available, the AP shall send a Neighbor Report Response frame with no Neighbor Report elements. 

If dot11RMNeighborReportActivated is false in an AP receiving a neighbor report request, it shall ignore the request and return a Neighbor Report frame with the Incapable bit in the Measurement Report Mode field set to 1.(#2185)
A serving AP shall include a TSF (#136)subelement in the Neighbor Report element if it is able to guarantee an accumulated error of 1.5 TU or better on the TSF Offset subfield. Otherwise, the AP shall not include a TSF (#136)subelement in the Neighbor Report element.

When(M55)
· an AP that has both dot11FineTimingMsmtRespActivated and dot11RMLCIMeasurementActivated equal to true receives a Measurement Request element with Measurement Type equal to LCI request, or

· an AP that has both dot11FineTimingMsmtRespActivated and dot11RMCivicMeasurement-Activated equal to true receives a Measurement Request element with Measurement Type equal to Location Civic request 

within a Neighbor Report Request frame then the AP shall include a Neighbor Report element for the AP's own BSSID.

When (#2403)
· an AP that has both dot11FineTimingMsmtRespActivated and dot11RMLCIMeasurementActivated equal to true receives a Measurement Request element with Measurement Type equal to LCI request within a Neighbor Report Request frame, or 

· an AP that has dot11LciCivicInNeighborReport and dot11RMLCIMeasurementActivated equal to true receives a Neighbor Report Request frame, 

then the AP shall include a Measurement Report subelement with Measurement Type equal to LCI report in each Neighbor Report element in the Neighbor Report response frame. If the maximum horizontal or vertical location error of a neighboring AP relative to a reference AP is known to the AP and this relative error is smaller than the absolute error indicated in the LCI subelement, then the AP may include a Relative Location Error subfield in the Measurement Report field. If the Measurement Report subelement is included but the LCI information of the neighbor is unknown, the AP shall indicate an unknown LCI for the neighbor following the format defined in 8.4.2.20.10 (Location Configuration Request).(#2403)
When (#2403)
· an AP that has at least one of dot11FineTimingMsmtRespActivated and dot11RMLCIMeasurementActivated equal to false receives a Measurement Request element with Measurement Type equal to LCI request within a Neighbor Report Request frame, and

· an AP that has at least one of dot11LciCivicInNeighborReport and dot11RMLCIMeasurementActivated equal to false receives a Neighbor Report Request frame, 

then the AP shall include a Measurement Report subelement with the Incapable field set to 1 in each Neighbor Report element in the Neighbor Report response frame. (#2403)
When (#2403)
· -
an AP that has dot11FineTimingMsmtRespActivated and dot11RMCivicMeasurementActivated equal to true receives a Measurement Request element with Measurement Type equal to Location Civic request within a Neighbor Report Request frame, or 

· -
an AP that has dot11LciCivicInNeighborReport and dot11RMCivicMeasurementActivated equal to true receives a Neighbor Report Request frame, 

then the AP shall include a Measurement Report subelement with Measurement Type equal to Location Civic report in each Neighbor Report element in the Neighbor Report response frame. If the Measurement Report subelement is included but the Location Civic information of the neighbor is unknown, the AP shall indicate an unknown Civic address following the format defined in 8.4.2.21.13 (Location Civic report).(#2403)
When (#2403)
· an AP that has at least one of dot11FineTimingMsmtRespActivated and dot11RMCivicMeasurementActivated equal to false receives a Measurement Request element with Measurement Type equal to Location Civic request within a Neighbor Report Request frame, and 

· an AP that has at least leasr one of dot11LciCivicInNeighborReport and dot11RMCivicMeasurementActivated equal to false receives a Neighbor Report Request frame, 

then the AP shall include a Measurement Report subelement with the Incapable field set to 1 in each Neighbor Report element in the Neighbor Report response frame.(#2403)
Each Measurement Report subelement returned shall have the same Measurement Token as in the corresponding Measurement Request element, or, if there is no corresponding Measurement Request then the Measurement Token shall be set to 0. (#2403)
If an AP determines that the LCI and/or Civic location of a neighboring AP changes, the AP may send an unsolicited Neighbor Report Response frame containing complete neighbor information including the updated neighboring AP location information. The Dialog Token field is set to 0 as defined in 8.6.7.7 (Neighbor Report Response frame format).(#2403)
A STA that receives an LCI report that contains a Usage Rules subelement shall process the LCI information in compliance with the retransmission and retention permissions in the Usage-rules subelement.(#2403)
· 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)). 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) shows an example of such scheduling conflicts. [image: image1.wmf]Figure 10-33—Concurrent FTM sessions

(#2164)


The initiating STA in Figure 10-33 (Concurrent FTM sessions) establishes sessions with responding STA 1 and responding STA 2 on different channels. The sessions’ burst instance(M56) 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 (M55)dot11FineTimingMsmtRespActivated(M56) is true is defined as a STA that supports fine timing measurement as a responder. A STA in which dot11FineTimingMsmtInitActivated is true is defined as a STA that supports fine timing measurement as an initiator.(M56)
When (M55)dot11FineTimingMsmtImplemented(M56) is true, dot11WirelessManagementImplemented shall be true.

A STA in which (M55)dot11FineTimingMsmtRespActivated(M56) is true shall set the Fine Timing Measurement Responder(M56) field of the Extended Capabilities element to 1. 

· I don’t know where this text came from in 11-14-0525: “A STA in which dot11MgmtOptionFineTimingMsmtInitActivated is true shall set the Fine Timing Measurement Initiator field of the Extended Capabilities element to 1.

· ” Assuming it to be an unmarked insertion.

A STA in which dot11MgmtOptionFineTimingMsmtInitActivated is true shall set the Fine Timing Measurement Initiator field of the Extended Capabilities element to 1.(M56)
A STA in which dot11MgmtOptionFineTimingMsmtRespActivated is false shall set the Fine Timing Measurement Responder field of the Extended Capabilities element to 0. (M56)
A STA in which dot11MgmtOptionFineTimingMsmtInitActivated is false shall set the Fine Timing Measurement Initiator field of the Extended Capabilities element to 0.(M56)
· Fine timing measurement procedure setup(#2164) negotiation
· The following sentence confuses capability and action.

A STA that supports the fine timing measurement procedure as an initiator(M56) shall(#2164) transmit a Fine Timing Measurement Request frame to initiate a fine timing measurement procedure. A STA that supports the fine timing measurement procedure as a responder(M56) may transmit Fine Timing Measurement frames addressed to a peer STA that also supports the fine timing measurement procedure as initiator.(M56)
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, overridden(M56) or rejected. 

If the request was accepted or overridden:(M56)
· If the responding STA is ASAP capable, the responding STA’s selection of ASAP should be the same as that requested by the initiating STA.(M56)
· 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. 

· The responding STA's selection of the Number of Bursts Exponent value shall be 0 when the initiating STA requests it to be 0.(M56)
When the responding STA is not capable of the initiator’s Min Delta FTM or Number of Bursts Exponent constraints ASAP=1 request, the responding STA shall send the Status Indication field to ASAP Request incapable and the FTM session ends. When the initiator requests ASAP=1, and the responding STA is ASAP=1 capable, but is unable to fulfill the ASAP=1 request by the initiating STA, the responding STA shall set the Status Indication field to ASAP Request failed and the FTM session ends. 
(M56)
When the responding STA is unable to meet the Min Delta FTM or Number of Bursts Exponent constraints, it shall send the Status Indication field to Request incapable.
(M56)
· NOTES are generally attached to the preceding paragraph. The following note does not appear to relate to the previous paragraph.

NOTE—Apart from the Status Indication,(M56) Value, ASAP, Number of Bursts Exponent,(M56) 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 (Ed)time windows called burst instances. The timing of the burst instances (Ed)is defined by the following parameters:

· Partial TSF Timer – The partial TSF timer, as defined in 8.4.2.166 (Fine Timing Measurement Parameter element), at the beginning of the first burst instance

· Burst Timeout – The (Ed)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 have the Trigger field set to 1 and(M56) 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. These(M56) Fine Timing Measurement frames shall not include a Fine Timing Measurement Parameter element. Within (Ed)a burst instance, consecutive Fine Timing Measurement frames, including retries, shall be spaced at least Min Delta FTM apart. Within (Ed)a burst instance the initiating STA shall perform fine timing measurement on each Fine Timing Measurement frame addressed to it.

The first burst instance shall start at the value indicated by the Partial TSF Timer field.(M56)
· TODO: redraw figures in Visio. Note, SWAGs taken at missing figure titles.

The timing  scheduling parameters of an FTM session is are illustrated in Figure 10-34 (Example negotiation and measurement exchange sequence, ASAP=0). [image: image2.png]Responding STA
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Figure 10-34 Example negotiation and measurement exchange sequence, ASAP=0


NOTE TO EDITOR : Please replace Figure 10-34 with this figure instead.
The initiating STA can request the responding STA to start the burst instances “as soon as possible” by setting the ASAP field to 1. The initiating STA may also request a single burst of fine timing measurements to be taken, in which case it will sets the Number of Bursts Exponent field to 0.(M56) When ASAP field is set the 1, the responding STA shall perform fine timing measurement on the initial Fine Timing Measurement frame. it shall signal this by setting the FTM_1 Timestamps Available(M56) field to 1.(M56) The scheduling(M56) in this case is illustrated in Figure 10-35 (Example negotiation and measurement exchange sequence, ASAP=1).  . [image: image3.wmf]Figure 10-35—Example negotiation and measurement exchange sequence,

ASAP=1

(Ed)(#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. This is illustrated in Figure 10-36 (Example negotiation and measurement exchange sequence for a single burst instance, ASAP=1).      [image: image4.wmf]Figure 10-36—Example negotiation and measurement exchange sequence for a single

burst instance, ASAP=1

(Ed)(#2164)

.

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

The responding STA shall not transmit Fine Timing Measurement frames using Clause 16 (DSSS PHY specification for the 2.4 GHz band designated for ISM -applications), or Clause 17 (High rate direct sequence spread spectrum (HR/DSSS) PHY -specification) or HT-greenfield format. (M56)
· There is no such mode as “HT-mixed”.

The initiating STA may request the Fine Timing Measurement to have a certain format and bandwidth(M56) using the FTM Channel Spacing/Format field of the Fine Timing Measurement Parameter(Ed) element in the initial(M56) Fine Timing Measurement Request frame. The responding STA should transmit Fine Timing Measurement frames with the requested format and bandwidth.(M56) The responding STA shall not use a bandwidth wider than requested. The responding STA shall not use a VHT format if HT-mixed or non-HT format was requested.  The responding STA shall not use an HT format if non-HT format was requested.(M56)
The ASAP Capable field shall be set to 1 in the initial Fine Timing Measurement frame if a responding STA is ASAP-capable; otherwise it shall be set to 0.

When the ASAP field is set to 1 by a responding STA, the timestamps for the initial Fine Timing Measurement frame shall may or may not be captured and sent in the following Fine Timing Measurement frame.

A responding STA transmits Fine Timing Measurement frames in overlapping pairs. The first Fine Timing Measurement frame of a pair contains a nonzero value in the(M56) Dialog Token field. The follow up Fine Timing Measurement frame contains a Follow Up Dialog Token field(M56) set to the value of the Dialog Token field(M56) in the first frame of the pair. Dialog Tokens field values(M56) of consecutive Fine Timing Measurement frames shall, excluding retries, be consecutive, except when the value wraps around to 1. This is indicated by the FTM_1 (M56)Timestamps Available field in the Fine Timing Measurement Parameter element of this frame.(M56) 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).

When the ASAP field is set to 0 by a responding STA, the TOD and TOA fields in the Fine Timing Measurement frame following the initial Fine Timing Measurement frame shall be reserved.  When the ASAP field is set to 1 by the responding STA, the TOD and TOA fields in the Fine Timing Measurement frame following the initial Fine Timing Measurement frame shall be set to the timestamps associated with the initial Fine Timing Measurement frame.

The (#1198)Ack frame shall(#2164) have the same CH_BANDWIDTH 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 (M56)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 existing(M56) 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). 

· Fine timing measurement termination(#2164)
There are four(#2164) ways an FTM session is terminated:

· The responding STA can send a Fine Timing Measurement (M56)frame with the Dialog Token field set to 0.

· The initiating STA can send a Fine Timing Measurement Request (M56)frame with the Trigger field 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)).

· After the number of burst instances indicated in the Number of Bursts Exponent field in the initial Fine Timing Measurement frame has been reached.(M56)
· LCI and Location Civic retrieval using fine timing measurement procedure(#2403)
Within the fine timing measurement procedure, a STA, to request the LCI of an AP that advertises Fine Timing Measurement capability (see 8.4.2.26 (Extended Capabilities element)), shall include a Measurement Request element with Measurement Type equal to LCI request within the Fine Timing Measurement Request frame.

Within the fine timing measurement procedure, a STA, to request the Location Civic of an AP that advertises Fine Timing Measurement capability (see 8.4.2.26 (Extended Capabilities element), shall include a Measurement Request element with Measurement Type equal to Location Civic request within the Fine Timing Measurement Request frame.

A Measurement Request element with Measurement Type equal to LCI request shall not be included in a Fine Timing Measurement Request frame unless the Fine Timing Measurement Request frame also includes a Fine Timing Measurement Parameter element. A Measurement Request element with Measurement Type equal to Location Civic request shall not be included in a Fine Timing Measurement Request frame unless the Fine Timing Measurement Request frame also includes a Fine Timing Measurement Parameter element.

When an AP that has both dot11FineTimingMsmtRespActivated and dot11RMLCIMeasurementActivated equal to true receives a Measurement Request element with Measurement Type equal to LCI request within a Fine Timing Measurement Request frame, the AP shall include a Measurement Report element with Measurement Type equal to LCI report in the following Fine Timing Measurement frame. The AP shall not include a Measurement Report element with Measurement Type equal to LCI report in the following Fine Timing Measurement frame. If the maximum horizontal or vertical location error of the AP relative to a reference AP is known and this relative error is smaller than the absolute error indicated in the LCI subelement, then the AP may include a Relative Location Error subfield in the Measurement Report field. If the Measurement Report element is included but the LCI information is unknown, the AP shall indicate an unknown LCI following the format defined in 8.4.2.21.10 (Location Configuration Information report). If the AP's LCI changes after the AP transmitted a Measurement Report element with Measurement Type equal to LCI report to a STA, then the AP may include an updated Measurement Report element with Measurement Type equal to LCI report in a subsequent Fine Timing Measurement frame sent to the STA. 

When an AP that has at least one of dot11FineTimingMsmtRespActivated and dot11RMLCIMeasurementActivated equal to false receives a Measurement Request element with Measurement Type equal to LCI request within a Fine Timing Measurement Request frame, the AP shall include a Measurement Report element with the Incapable field set to 1 in the following Fine Timing Measurement frame.

When an AP that has both dot11FineTimingMsmtRespActivated and dot11RMCivicMeasurementActivated equal to true receives a Measurement Request element with Measurement Type equal to Location Civic request within a Fine Timing Measurement Request frame, the AP shall include a Measurement Report element with Measurement Type equal to Location Civic report in the following Fine Timing Measurement frame. If the Location Civic information is unknown, the AP shall indicate an unknown Civic address following the format defined in 8.4.2.21.13 (Location Civic report). If the AP's Civic location changes after the AP transmitted a Measurement Report element with Measurement Type equal to Location Civic report to a STA, then the AP may include an updated Measurement Report element with Measurement Type equal to Location Civic report in a subsequent Fine Timing Measurement frame sent to the STA.

When an AP that has at least one of dot11FineTimingMsmtRespActivated and dot11RMCivicMeasurementActivated equal to false receives a Measurement Request element with Measurement Type equal to Location Civic request within a Fine Timing Measurement Request frame, the AP shall include a Measurement Report element with the Incapable field set to 1 in the following Fine Timing Measurement frame.

Each Measurement Report element returned shall have the same Measurement Token as in the corresponding Measurement Request element. The Fine Timing Measurement frame containing the Measurement Report element(s) should be returned without undue delay to the STA.

A STA that receives an LCI report that contains a Usage Rules subelement shall process the LCI information in compliance with the retransmission and retention permissions in the Usage Rules subelement.

Abstract
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�Replace Figure 10-34 with this new figure.  Note that timestamps are not taken for FTM_1
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