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4.3.19.19 Fine timing measurement

Fine timing measurement allows a STA to accurately measure the round trip time (RTT) between it and another STA. With the regular transfer of Fine Timing Measurement frames it is possible for the recipient STA to track changes in its relative location with other STAs in the environment.
Update clause 6.3.58 as shown below:
6.3.58 Fine timing measurement

6.3.58.1 General

Add Figures 6-17a and 6-17b as shown below:
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Figure 6-17a VHTz Ranging:  Primitives and Timestamps Capture


6.3.58.2 MLME-FINETIMINGMSMT.request

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

6.3.58.2.2 Semantics of the service primitive
Insert new parameter and modify the description as shown below:
Note: in the table that describes the parameters not all parameters are shown.

The primitive parameters are as follows:

MLME-FINETIMINGMSMT.request(

Peer MAC Address,
Dialog Token,
Follow Up Dialog Token,
t1,

Max t1 Error Exponent,
t4,
Max t4 Error Exponent,
FTM Synchronization Information,
LCI Report,
Location Civic Report,
Fine Timing Measurement Parameters,
NGP Parameters,

VHTz Specific Parameters,

HEz Specific Parameters,

DMGz Specific Parameters,

EDMGz Specific Parameters,
VendorSpecific
)
	Name
	Type
	Valid Range
	Description

	Dialog Token
	Integer
	0-255
	The dialog token to identify the Fine Timing
Measurement frame. A value of 0 indicates the
end of the FTM session.

	Follow Up Dialog Token
	Integer
	0-255
	The dialog token of a Fine Timing Measurement
frame which the current frame follows, or 0 if
there is no such frame. See 11.24.6 (Fine timing
measurement (FTM) procedure). 

	t1
	Integer
	0–(248–1)
	The value of t1 (see Figure 6-17 (Fine timing
measurement primitives and timestamps
capture)) for the Fine Timing Measurement
frame identified by the Follow Up Dialog Token,
in units of picoseconds, or null if the Follow Up
Dialog Token is 0.

	Max t1 Error Exponent
	Integer
	0-31
	The maximum error in the t1 value. This is
represented using a function of the Max t1 Error
Exponent parameter as defined in Equation (9-4),
or is null if the Follow Up Dialog Token is 0. 

	t4
	Integer
	0–(248–1)
	The value of t4 (see Figure 6-17 (Fine timing
measurement primitives and timestamps
capture)) for the Fine Timing Measurement
frame identified by the Follow Up Dialog Token,
in units of picoseconds, or null if the Follow Up
Dialog Token is 0.

	Max t4 Error Exponent
	Integer
	0-31
	The maximum error in the t4 value. This is
represented using a function of the Max t4 Error
Exponent parameter as defined in Equation (9-4),
or is null if the Follow Up Dialog Token is 0. 

	FTM Synchronization Information
	As defined in
9.4.2.173 (FTM
Synchronization
Information
element)

	As defined in
9.4.2.173 (FTM
Synchronization
Information
element)

	Optional element to report synchronization
information of sender. Not present if NGP Parameters is included in thr request.


	Fine Timing Measurement Parameters
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	Optional element containing the requested FTM
configuration

	NGP Parameters
	As defined in 9.4.2.246 (NGP Parameters)
	As defined in 9.4.2.246 (NGP Parameters)
	Optional element containing the
configuration for the proposed NGP session

	VHTz Specific Parameters
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed VHTz ranging

	HEz Specific Parameters
	As defined in 9.4.2.248 (HEz Specific Parameters)
	As defined in 9.4.2.248 (HEz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed HEz ranging

	DMGz Specific Parameters
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed DMGz ranging

	eDMGz Specific Parameters
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed EDMGz ranging

	VendorSpecific
	A set of elements
	As defined by
9.4.2.26 (Vendor
Specific element)
	Zero or more elements


6.3.58.4 MLME-FINETIMINGMSMT.indication

6.3.58.4.1 Function
This primitive indicates that a Fine Timing Measurement frame has been received and the corresponding Ack frame has been transmitted.

Insert new parameter and modify the description as shown below:

Note: in the table that describes the parameters not all parameters are shown.

6.3.58.4.2 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 Exponent,
t4,
Max t4 Error Exponent,
t2,
Max t2 Error Exponent
t3,
Max t3 Error Exponent,
FTM Synchronization Information,
LCI Report,
Location Civic Report,
Fine Timing Measurement Parameters,
NGP Parameters,

VHTz Specific Parameters,

HEz Specific Parameters,

DMGz Specific Parameters,

EDMGz Specific Parameters,
VendorSpecific

)

	Name
	Type 
	Valid Range
	Description

	Fine Timing Measurement Parameters
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	Optional element containing the requested FTM
configuration

	NGP Parameters
	As defined in 9.4.2.246 (NGP Parameters)
	As defined in 9.4.2.246 (NGP Parameters)
	Optional element containing the
configuration for the proposed NGP session

	VHTz Specific Parameters
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed VHTz ranging

	HEz Specific Parameters
	As defined in 9.4.2.248 (HEz Specific Parameters)
	As defined in 9.4.2.248 (HEz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed HEz ranging

	DMGz Specific Parameters
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed DMGz ranging

	eDMGz Specific Parameters
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the proposed EDMGz ranging

	VendorSpecific
	A set of elements
	As defined by
9.4.2.26 (Vendor
Specific element)
	Zero or more elements


6.3.70 Fine timing measurement request

6.3.70.1 General

The following set of primitives supports triggering a FTM procedure or stopping an ongoing FTM procedure.

6.3.70.2 MLME-FINETIMINGMSMTRQ.request

6.3.70.2.1 Function

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

6.3.70.2.2 Semantics of the service primitive
The primitive parameters are as follows:
Insert new parameters as shown below:

MLME-FINETIMINGMSMTRQ.request(
Peer MAC Address,
Trigger,
LCI Request,
Location Civic Request,
Fine Timing Measurement Parameters,
NGP Parameters,

VHTz Specific Parameters,

HEz Specific Parameters,

DMGz Specific Parameters,

EDMGz Specific Parameters,
Vendor Specific
)
	Name
	Type
	Valid Range
	Description

	Fine Timing Measurement Parameters
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	Optional element containing the requested FTM
configuration

	NGP Parameters
	As defined in 9.4.2.246 (NGP Parameters)
	As defined in 9.4.2.246 (NGP Parameters)
	Optional element containing the
configuration for the requested NGP session

	VHTz Specific Parameters
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested VHTz ranging

	HEz Specific Parameters
	As defined in 9.4.2.248 (HEz Specific Parameters)
	As defined in 9.4.2.248 (HEz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested HEz ranging

	DMGz Specific Parameters
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested DMGz ranging

	eDMGz Specific Parameters
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested EDMGz ranging

	VendorSpecific
	A set of elements
	As defined by
9.4.2.26 (Vendor
Specific element)
	Zero or more elements


6.3.70.3 MLME-FINETIMINGMSMTRQ.indication

6.3.70.3.1 FunctionThis primitive indicates that a Fine Timing Measurement Request frame has been received and the
corresponding Ack frame has been transmitted.

6.3.70.3.2 Semantics of the service primitive

Insert new parameters as shown below:

The primitive parameters are as follows:


MLME-FINETIMINGMSMTRQ.indication(
Peer MAC Address,
Trigger,
LCI Request,
Location Civic Request,
Fine Timing Measurement Parameters,
NGP Parameters,

VHTz Specific Parameters,

HEz Specific Parameters,

DMGz Specific Parameters,

EDMGz Specific Parameters,
Vendor Specific
)

	Name
	Type
	Valid Range
	Description

	Fine Timing Measurement Parameters
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	As defined in
9.4.2.168 (Fine
Timing
Measurement
Parameters
element)
	Optional element containing the requested FTM
configuration

	NGP Parameters
	As defined in 9.4.2.246 (NGP Parameters)
	As defined in 9.4.2.246 (NGP Parameters)
	Optional element containing the
configuration for the requested NGP session

	VHTz Specific Parameters
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	As defined in 9.4.2.247 (VHTz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested VHTz ranging

	HEz Specific Parameters
	As defined in 9.4.2.248 (HEz Specific Parameters)
	As defined in 9.4.2.248 (HEz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested HEz ranging

	DMGz Specific Parameters
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	As defined in 9.4.2.249 (DMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested DMGz ranging

	eDMGz Specific Parameters
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	As defined in 9.4.2.250 (eDMGz Specific Parameters)
	Optional element present only if the NGP Parameters element is included in the request. Thus eleemnts contains the 
configuration specific to the requested EDMGz ranging

	VendorSpecific
	A set of elements
	As defined by
9.4.2.26 (Vendor
Specific element)
	Zero or more elements


9.4.2 Elements
9.4.2.1 General
Insert the following new rows into Table 9-77 (Element IDs) (header row shown for convenience):
Table 9-77 -- Element IDs

	Element
	Element ID
	Element ID Extension
	Extensible

	NGP Parameters 
	255
	<ANA>
	Yes

	VHTz Specific Parameters
	255
	<ANA>
	Yes

	HEz Specific Parameters
	255
	<ANA>
	Yes

	DMGz Specific Parameters
	255
	<ANA>
	Yes

	EDMGz Specific Parameters
	255
	<ANA>
	Yes

	
	
	
	


Insert the following subclauses after 9.4.2.245:

9.4.2.246 NGP Parameters 

The Next Generation Positioning (NGP) Parameters element contains a set of fields. The NGP parameters element is optionally included in the initial Fine Timing Measurement Request frame, as described in
9.6.8.32 (Fine Timing Measurement Request frame format), and the initial Fine Timing Measurement
frame, as described in 9.6.8.33 (Fine Timing Measurement frame format). The use of the NGP Parameters element is described in 11.24.6 (Fine timing measurement (FTM) procedure).

The format of the NGP Parameters element is shown in 9-610a (NGP Parameters element format).

	
	Element ID (255)
	Length
	Element ID Extension
	NGP Parameters
	VHTz specific subelement (optional)
	HEz specific subelement (optional)
	DMGz Specific subelement (optional)
	EDMGz Specific subelement (optional)

	Octets
	1
	1
	1
	2
	<tbd>
	<tbd>
	<tbd>
	<tbd>


Figure 9-610a NGP Parameters element format
The Element ID, Length and Element ID Extension fields are defined in 9.4.2.1 (General).

The format of the NGP Parameters field is shown in 9-610b (NGP Parameters field)

	
	Status Indication
	Value
	Reserved
	Number of Antennas

	Bits
	2
	5
	1
	8


Figure 9-610b NGP Parameters field format
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 9-272 (Status Indication field values).

The Status Indication field and Value field are reserved in the initial Fine Timing Measurement Request frame. When the Status Indication field is set to 3 by the responding STA, the Value field contains a duration in units of seconds; otherwise the Value field is reserved.

The Number of Antennas subfield is 8 bits wide where bits 0 thru 3 indicate the number of transmit antennas and bits 4 thru 7 indicate the number of receive antennas.

The VHTz Specific subelement is defined in 9.4.2.247 (VHTz Specific Parameters)

The HEz Specific subelement is defined in 9.4.2.248 (HEz Specific Parameters)

The DMGz Specific sublement is defined in 9.4.2.249 (DMGz Specific Parameters)

The EDMGz Specific subelement is defined in 9.4.2.250 (EDMGz Specific Parameters)

One or more of the ranging protocol specific subelements are included in the initial FTM Request. Only one of the ranging protocol specific subelement shall be included in the NGP Paraneters element contained in the initial FTM and indictes the range measurement protocol selected by tge responder for the negotiated FTM session.


9.4.2.247 VHTz Specific Parameters

The VHTz Specific Parameters subelement is included in the initial FTM Request to describe the requested set of parameters that the initiator proposes to use and in the initial FTM, if the initiator and the responder successfully negotiate and FTM session where the megotiated ranging protocol is VHTz
The format of the VHTz Specific Parameters subelement is as shown in Table 9-610c (VHTz Specific Parameters subelement format)

	
	Element ID (255)
	Length
	Element ID Extension
	Response
	MinToAReady
	MaxToAAvailable


	Octets
	1
	1
	1
	1
	1
	1


Figure 9-610c VHTz Specific Parameters subelement format
The Element ID, Length and Element ID Extension fields are defined in 9.4.2.1 (General).

The Response field is either set to 0 or 1, indicating Immediate or Delayed response. If the Response field is set to Immediate then the ToD andToA values included in the corresponding Location Measurement Report (LMR) frame are from the current range measurement; and if the Response field is set to Delayed then the ToD and ToA values in the corresponding LMR frame are from the previous range measurement.

The MinToAReady and MaxToAReady fields are one octet wide and indicate respectively the minimum time the responder requires to compute the ToA value and the maximum time duration for which the responder retains the computed ToA value, in units of microseconds
.
9.4.2.248 HEz Specific Parameters

The HEz Specific Parameters subelement is included in the initial FTM Request to describe the requested set of parameters that the initiator proposes to use and in the initial FTM, if the initiator and the responder successfully negotiate and FTM session where the megotiated ranging protocol is HEz
The format of the HEz Specific Parameters subelement is as shown in Table 9-610d (HEz Specific Parameters subelement format)

	
	Element ID (255)
	Length
	Element ID Extension
	Availability Window
	Ranging ID
	Response
	MinToAReady
	MaxToAAvailable


	Octets
	1
	1
	1
	tbd
	2

	1
	1
	1


Figure 9-610d HEz Specific Parameters subelement format
The Element ID, Length and Element ID Extension fields are defined in 9.4.2.1 (General).

The definition of Availability Window is TBD

The Ranging ID is the same as the AID if the initiator is associated with the responder; and is similar to AID and is assigned by the responder to identify the unassociated initiator. The Ranging ID and the AID are derived the same space and are non-conflicting.

The Response field is either set to 0 or 1, indicating Immediate or Delayed response. If the Response field is set to Immediate then the ToD andToA values included in the corresponding Location Measurement Report (LMR) frame are from the current range measurement; and if the Response field is set to Delayed then the ToD and ToA values in the corresponding LMR frame are from the previous range measurement.

The MinToAReady and MaxToAReady fields are one octet wide and indicate respectively the minimum time the responder requires to compute the ToA value and the maximum time duration for which the responder retains the computed ToA value, in units of microseconds
.

.4.2.249 DMGz Specific Parameters

TBD

9.4.2.250 EDMGz Specific Parameters

TBD
Modify clause after 9.6.8.32 as shown below:

9.6.8.32 Fine Timing Measurement Request frame format
Add a new column to Figure 9-812 as shown below:

	
	Category
	Public Action
	Trigger
	LCI Measurement Request (optional)
	Location Civic Measurement Request (optional)
	Fine Timing Measurement Parameters (optional)
	Next Generation Positioning Parameters (optional)

	Octets
	1
	1
	1
	variable
	variable
	variable
	variable


Figure 9-812 Fine Timing Measurement Request Action field format
Modify the last paragraph of Clause 9.6.8.32 as shown below:

The Fine Timing Measurement Parameters field is present in the initial Fine Timing Measurement Request frame (see 11.24.6.3 (Fine timing measurement procedure negotiation)) and its retransmissions if the responder selects Fine Timing Measurement as the ranging protocol for the ranging phase; and is not present in subsequent Fine Timing Measurement Request frames. If present, it contains a Fine Timing Measurement Parameters element as defined in 9.4.2.168 (Fine Timing Measurement Parameters element).
Insert after the last paragraph of Clause 9.6.8.32 the following:

The Next Generation Positioning (NGP) Parameters field is present in the initial Fine Timing Measurement Request frame (see 11.24.6.3 (Fine timing measurement procedure negotiation)) when the initiator requests negotiation of parameters with the responder in order to perform one of the 802.11az ranging protocols and its retransmissions. If present, it contains a NGP Parameters element as defined in 9.4.2.246 (NGP Parameters).
9.6.8.33 Fine Timing Measurement frame format

Add a new column to Figure 9-813 as shown below:

	
	Category
	Public Action
	Dialog Token
	Followup Dialog Token 
	ToD
	ToA
	

	Octets
	1
	1
	1
	variable
	variable
	variable
	

	
	ToD Error
	ToA Error
	LCI Report (optional)
	Location Civic Report (optional)
	Fine Timing Measurement Parameters (optional)
	Fine Timing Measurement Synchronization Information (optional)
	Next Generation Positioning Parameters (optional)

	Octets
	1
	1
	1
	variable
	variable
	variable
	variable


Figure 9-812 Fine Timing Measurement Action field format

Modify the last-2 paragraph of Clause 9.6.8.33 the following:

The Fine Timing Measurement Parameters field is present in the initial Fine Timing Measurement Frame if the responder selects Fine Timing Measurement as the ranging protocol for the ranging phase, and is not present in subsequent Fine Timing Measurement frames. If present, it contains a Fine Timing Measurement Parameters element as defined in 9.4.2.168 (Fine Timing Measurement Parameters element).
Insert after the last paragraph of Clause 9.6.8.33 the following:

The Next Generation Positioning Parameters field is present in the initial Fine Timing Measurement Frame if the responder selects one of the 802.11az ranging protocols for the ranging phase, and is not present n subsequent Fine Timing Measurement frames. If present, it contains a Next Generation Positioning Parameters element as defined in 9.4.2.246 (NGP Parameters).

11.24.6 Fine timing measurement (FTM) procedure

11.24.6.1 Overview
The FTM procedure allows a STA to determine its distance from another STA. In order for a STA to obtain its location, the STA may perform this procedure with multiple STAs whose locations are known. 

Modify the second paragraph as shown below, and insert a paragraph after paragraph #3:

An FTM session is an instance of a FTM procedure between an initiating STA and a responding STA along with the associated scheduling and operational parameters of that instance (see 9.4.2.168 (Fine Timing Measurement Parameters element) and 9.4.2.246 (Next Generation Positioning Parameters 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.
The measurement exchange is one of the following:

(a) FTM Measurement Exchange: Exchange of Fine Timing Measurement frames in bursts
(b) SU Ranging
: a sequence of uplink Null Data Packet Announcement,  uplink Null Data Packet,  downlink Null Data Packet and  downlink Location Measurement Report
(c) MU Ranging: Multiuser exchange of downlink poll, multiuser uplink poll response, downlink trigger, multiuser uplink NDPA, multiuser uplink NDP, downlink NDP and downlink Location Measurement Report to multiple STAs 
(d) DMG Ranging: FTM Ranging over a link in the 60 GHz band
(e) eDMGZ Ranging: <tbd> sequence over a 802.11ay link

Sequences (b), (c), (d) and (e) above are referred to as 802.11az ranging protocols in this specification.

11.24.6.2 FTM capabilities

Insert the following before last – 2 paragraph of Clause 11.24.6.2 as shown below:

If the STA iin which dot11FineTimingMsmtRespActivated is true or dot11FineTimingMsmtInitActivated is true supports 

(a) SU Ranging, it shall set the Single User Range Measurement field of the Extended Capabilities element to 1. Otherwise it shall set the Single User Range Measurement filed of the Extended Capabilities element to 0.

(b) MU Ranging, it shall set the Multi User Range Measurement field of the Extended Capabilities element to 1. Otherwise it shall set the Multi User Range Measurement field of the Extended Capabilities element to 0.

(c) DMGz Ranging, it shall set the DMG Range Measurement field of the Extended Capabilities element to 1. Otherwise it shall set the Multi User Range Measurement field of the Extended Capabilities element to 0.

(d) eDMGz Ranging, it shall set the EDMG Range Measurement field of the Extended Capabilities element to 1. Otherwise it shall set the Multi User Range Measurement field of the Extended Capabilities element to 0.

A STA in which dot11FineTimingMsmtRespActivated is false shall set the Fine Timing Measurement
Responder field of the Extended Capabilities element to 0.
A STA in which dot11FineTimingMsmtInitActivated is false shall set the Fine Timing Measurement
Initiator field of the Extended Capabilities element to 0.
Modify Clause 11.24.6.3 as shown below:

11.24.6.3 Fine timing measurement procedure negotiation

In order to initiate a FTM procedure, a STA that supports the FTM procedure as an initiator (referred to as an initiating STA) shall transmit a Fine Timing Measurement Request frame. This frame is called the initial Fine Timing Measurement Request frame. After transmission of this frame, the initiating STA shall be ready to receive a Fine Timing Measurement frame.


A STA that supports the FTM procedure as a responder (referred to as a responding STA) shall not transmit Fine Timing Measurement frames addressed to a peer STA unless the responding STA has received an initial Fine Timing Measurement Request frame from the peer STA.

The initial Fine Timing Measurement Request frame shall have:
— the Trigger field set to 1,
— a set of scheduling parameters in a Fine Timing Measurement Parameters element or a set range measurement parameters in a NGP Parameters element that describe the initiating STA’s availability for measurement exchange.


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 Parameters element or a NGP Parameters element. If a NGP Parameters element is included in the initial Fine Timing Measuremetn frame, it shall contain one of the VHTz Specific subelement or the HEz Specific subelement or the DMGz Specific sublement or the EDMGz Specific subelement. The value of the Status Indication field indicates the outcome of the request.

NOTE—In an initial Fine Timing Measurement frame, the responding STA might indicate that the request for an FTM session is successful, even if the initial Fine Timing Measurement frame includes at least one of
— A Measurement Report element that indicates an unknown LCI or
— A Measurement Report element that indicates an unknown civic location.


In the case of requests for 160 MHz bandwidth, the initiating STA shall indicate in the Format And Bandwidth field whether it uses a single or two separate RF LOs. In the cases when the responding STA indicates use of 160 MHz bandwidth, the responding STA shall indicate in the Format And Bandwidth field whether it uses a single or two separate RF LOs.


The initiating STA shall indicate, in the Format and Bandwidth field, a format and bandwidth that it supports. The responding STA shall indicate, in the Format and Bandwidth field, a format and bandwidth that it supports. The responding STA should indicate the same format and bandwidth in the Format and Bandwidth field as that requested by the initiating STA, if the responding STA supports this. The responding STA shall not indicate a bandwidth wider than requested. The responding STA shall not indicate a VHT format if DMG, HT-mixed or non-HT format was requested. The responding STA shall not indicate an HT format if DMG or non-HT format was requested. The responding STA shall not indicate a DMG format if VHT, HT-mixed or non-HT format was requested.

If the request was successful
— The initiating STA shall indicate, in the Format and Bandwidth field, a format and bandwidth it supports. The responding STA shall indicate, in the Format and Bandwidth field, a format and bandwidth that it supports. The responding STA should indicate the same format and bandwidth in the Format and Bandwidth field as that requested by the initiating STA, if the responding STA supports this. The responding STA shall not indicate a bandwidth wider than requested. The responding STA shall not indicate a VHT format if DMG, HT-mixed or non-HT format was requested. The responding STA shall not indicate a DMG format if VHT, HT-mixed or non-HT format was requested.


The following constraints apply only when the initial Fine Timing Measurement Request or the initial Fine Timing Measurement includes a Fine Timing Measurement Parameters element:

— An initiating STA performing a FTM procedure with a responding STA that is an AP shall support non-ASAP operation.
— A responding STA that is an AP shall support and select non-ASAP operation when so requested by an initiating STA.
— An initiating STA performing a FTM procedure with a responding STA that is not an AP shall support ASAP operation.
— A responding STA that is not an AP shall support and select ASAP operation when so requested by an initiating STA.
— 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.
— The responding STA’s selection of the Min Delta FTM field value shall be greater than or equal to the value requested by the initiating STA.
— The responding STA’s selection of the Number of Bursts Exponent field value shall be 0 if the initiating STA requested it to be 0.
— The responding STA’s selection of the Burst Duration field value should be less than or equal to the one requested by the initiating STA if the requested FTMs per Burst field value is set to a value indicating no preference, subject the recommendations below and the responding STA’s policy on the maximum and minimum Burst Duration field values.

— If the Number of Bursts Exponent field is set to 0 and the ASAP field is set to 1, the Burst Duration field value should be set to indicate the value BD1, defined as follows:

BD1 = ((NFTMPB ( (K + 1)) – 1) ( TMDFTM  + TFTM +  aSIFSTime + Tack

Where

	NFTMPB
	is the value of the FTMs per Burst field

	K
	is the maximum number of Fine Timing Measurement frame retransmissions the responding STA might attempt

	TMDFTM
	is the duration indicated by the Min Delta FTM field of the Fine Timing Measurement Parameters field of the initial Fine Timing Measurement frame (FTM_1)

	TFTM
	is the duration of the initial Fine Timing Measurement frame if the FTMs per Burst field of the Fine Timing Measurement Parameters field of FTM_1 is set to 1, and the duration of the non initial Fine Timing Measurement frame otherwise

	TAck
	is the duration of the Ack frame expected as a response


— Otherwise, the Burst Duration field value should be set to indicate a value greater than or equal
to the following value:

BD1 + TFTMR + aSIFSTime + TAck + TACCESS_FTM

where
TFTMR is the duration of a Fine Timing Measurement Request frame without a
Measurement Request element and without a Fine Timing Measurement
Parameters element

TACCESS_FTM is the estimated medium access time for the first FTM frame in a burst


— The responding STA’s selection of the value of the FTMs per Burst field should be the same as the one requested by the initiating STA if the requested value of the Burst Duration field is set to a value indicating no preference (see Table 9-273 (Burst Duration field encoding)), subject to the responding STA’s policy on the maximum value of the FTMs per Burst field.
— The responding STA’s selection of Burst Period shall be greater than or equal the responding STA’s selection of Burst Duration.
NOTE—Apart from the Status Indication, Value, ASAP, Number of Bursts Exponent, Min Delta FTM, and Burst Period fields, the other fields in the Fine Timing Measurement Parameters element in the initial Fine Timing Measurement frame have no constraints.


When the responding STA cannot support the initiator’s Min Delta FTM or Number of Bursts Exponent constraints, the responding STA shall set the Status Indication field to Request incapable and the FTM session ends. When the responding STA is unable to fulfill the request by the initiating STA, the responding STA shall set the Status Indication field to Request failed and the FTM session ends.

11.24.6.4 Measurement exchange
Add new unnumbered subclauses as shown below. Move the contents of 11.24.6.4 Measurement Exchange into the FTM Measurement Exchange clause:

FTM Measurement Exchange

SU Ranging



MU Ranging

DMGz Ranging

eDMGz Ranging

<tbd> 

11.24.6.5 Fine timing measurement parameter modification

11.24.6.6 Fine timing measurement termination

<tbd>

Abstract





This submission proposes P802.11az draft amendment text for the P802.11az Negotiation Protocol. The baseline documents that this proposal depends on are:


D0.04 of REVmd


D8.0 of PIEEE802.11aj


D5.0 of PIEEE802.11ak


D13.0 of PIEEE802.11aq


D1.0 of PIEEE802.11ay and D2.0 of IEEE 802.11ax 





History:


R0: Initial Version














�Need to add some content to reflect features of 802.11az here.


�Add Notes similar to the ones for 6-17. Clarify the timestamps t1, t4, t1’ and t4’.


Add 6-17b for the MU case


�It is critical to illustrate where t1, t2, t3 and t4 are captured. One may argue that the points where these timestamps are captured is really not critical since the real goal is to estimate the line-of-sight propogation delay. However since these points are different from what they used to be in the 802.11-2016 FTM (and between SU and MU ranging sequences), it is critical to show them here.





Recommend leaving the low level frame exchanges in the figure to illustrate where t1, t2, t3 and t4 are captured. More discussion needed on this.


�Need discussion





May not be sufficient for DMG and EDMG cases


�Should this be moved to Clause 11.24.6?


�Need to agree on the size of these fields


�Check with Christian if this is in line with his submission


�Need to agree on the size of these fields


�Is this correct? AIDs are 12 bits long


I used .11ah AID Response element as the basis for this definition.


�Check with Christian if this is in line with his submission


�What would the most appropriate term to use here?


VHTz, SU or non-trigger based?





Similarly is it HEz, MU or trigger-based?


�Need to discuss and agree on the capabilities bits indicating support for 802.11az features.


Need to update appropritate fields/elements in corresponding Management frames to indicate support (or otherwise) for these capabilities


�Need discussion


�Add content here – corresponding to the VHTz Ranging exchange procedure


�Add content here – corresponding to the HEz Ranging exchange procedure


�Need discussion on Terminating Conditions for .11az ranging protocols.
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