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‘The time resolution for
TOD.TOA, aMaxTODErorr,
aMaxTOAErmor of 10ns is too
large.

‘The defintions of TOD and
‘TOA do not account for mult-
antenna devices

There is no need to be.
‘associated with an access
point to have timing
measurement exchange

Have a "Refined Timing
Measurement” with Action
field value = 2 that has
resolution equal to 1 ns
Either imit the timing
measurement to a single RF
chain or precisely define how
multi-antenna devices should
report the timing
measurements

‘Add "WNM Timing
Measurement Request” and
"WNM Timing Measurement™
to Class 1 Management

MAC

MAC

MAC




Proposed resolution: Agree in Principle 
Instruction to Editor: Please make the following changes: 

Add two new public action frames to Table 8-210 called Fine Timing Measurement Negotiation frame format and Fine Timing Measurement frame format.
Insert the following new section
8.5.8.17a Fine Timing Measurement frame format

The Fine Timing Measurement frame is used to support the timing measurement procedure described in 10.23.X (Fine Timing measurement procedure). The format of the Fine Timing Measurement frame is shown in Figure 8-new123 format.

	


	
	Category
	Action
	Dialog Token
	Follow Up Dialog Token
	TOD

	Octets:
	1
	1
	1
	1
	6

	
	
	
	
	
	

	
	TOA
	Max TOD Error
	Max TOA Error
	
	

	Octets:
	6
	2
	2
	
	


Fig 8-new123 Fine Timing Measurement frame format

The category field is set to the value for Public, specified in Table 8-38.

The Public Action field is set to indicate a “Fine Timing Measurement” frame, as defined in Table 8-210.

The Dialog Token field is a nonzero value chosen by the sending 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 previously 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 previously transmitted Fine Timing Measurement frame. The value 0 in this field also indicates that the TOD, TOA, Max TOD Error, and Max TOA Error fields are reserved. See 10.23.X (Fine Timing measurement procedure).

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 previously transmitted Fine Timing Measurement frame appeared at the transmit antenna port.

The TOA field contains a timestamp that represents the time at which the start of the preamble of the ACK to the previously transmitted Fine Timing Measurement frame arrived at the earliest time among all receive antenna ports.
NOTE—The values specified in the TOD and TOA fields are described in 6.3.6X (Fine Timing Measurement Negotiation).

The Max TOD Error field contains an upper bound for the error in the value specified in the TOD field. For instance, a value of 2 in the Max TOD Error field indicates that the value in the TOD field has a maximum error of ± 0.2 ns.

The Max TOA Error field contains an upper bound for the error in the value specified in the TOA field. For instance, a value of 2 in the Max TOA Error field indicates that the value in the TOA field has a maximum error of ± 0.2 ns. 

Insert a new section called 6.3.83
6.3.68 FineTiming Measurement Negotiation
6.3.68.1 General

The following set of primitives supports triggering a Fine Timing Measurement procedure or stopping an ongoing Fine Timing Measurement procedure.

· MLME-FINETIMINGMSMTRQ.request

· Function

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

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-FINETIMINGMSMTRQ.request(

Peer MAC Address,
Trigger, 

Vendor Specific
)
	Name
	Type
	Valid range
	Description

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

	Trigger
	Integer
	0–1
	The trigger to identify the action. 

	Vendor Specific
	A set of
information

elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


· When generated

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

· Effect of receipt

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

· MLME-FINETIMINGMSMTRQ.indication

· Function

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

· Semantics of the service primitive

The primitive parameters are as follows:

MLME-FINETIMINGMSMTRQ.indication(

Peer MAC Address,
Trigger,

Vendor Specific
)
	Name
	Type
	Valid range
	Description

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

	Trigger
	Integer
	0–1
	The trigger to identify the action. 

	Vendor Specific
	A set of
information

elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


· When generated

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

· 1 Effect of receipt

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

Insert a new section within 8.5.8
8.5.8.17b Fine Timing Measurement Negotiation frame format

The format of the Fine Timing Measurement Negotiation frame is shown in Figure 8-520.

	
	Category
	Action
	Trigger

	Octets:
	1
	1
	1                    

	· Fine Timing Measurement Negotiation frame format


The category field is set to the value for Public, specified in Table 8-38.

The Public Action field is set to indicate a “Fine Timing Measurement Negotiation”frame, as defined in Table 8-210.

The Trigger field set to the value 1 indicates that the receiving STA requests a Fine Timing Measurement procedure at the sending STA as defined in 10.23.X (Fine Timing measurement procedure).  The trigger field set to the value 0 indicates that the receiving STA requests that the sending STA stops sending Fine Timing Measurement frames. 

Add a new entry to Table 8-103 called Fine Timing Measurement and have a dot11MgmtOptionFineTimingMsmtActivated variable associated with it.  See bit 23 definition.
In Annex C, add both dot11MgmtOptionFineTimingMsmtImplemented and dot11MgmtOptionFineTimingMsmtActivated,
Dot11WirelessMgmtOptionsEntry ::=


SEQUENCE {



dot11MgmtOptionLocationActivated
TruthValue,



dot11MgmtOptionFMSImplemented
TruthValue,



dot11MgmtOptionFMSActivated
TruthValue,



dot11MgmtOptionEventsActivated
TruthValue,



dot11MgmtOptionDiagnosticsActivated
TruthValue,



dot11MgmtOptionMultiBSSIDImplemented
TruthValue,



dot11MgmtOptionMultiBSSIDActivated
TruthValue,



dot11MgmtOptionTFSImplemented
TruthValue,



dot11MgmtOptionTFSActivated
TruthValue,



dot11MgmtOptionWNMSleepModeImplemented
TruthValue,



dot11MgmtOptionWNMSleepModeActivated
TruthValue,



dot11MgmtOptionTIMBroadcastImplemented
TruthValue,



dot11MgmtOptionTIMBroadcastActivated
TruthValue,



dot11MgmtOptionProxyARPImplemented
TruthValue,



dot11MgmtOptionProxyARPActivated
TruthValue,



dot11MgmtOptionBSSTransitionImplemented
TruthValue,



dot11MgmtOptionBSSTransitionActivated
TruthValue,



dot11MgmtOptionQoSTrafficCapabilityImplemented
TruthValue,



dot11MgmtOptionQoSTrafficCapabilityActivated
TruthValue,



dot11MgmtOptionACStationCountImplemented
TruthValue,



dot11MgmtOptionACStationCountActivated
TruthValue,



dot11MgmtOptionCoLocIntfReportingImplemented
TruthValue,



dot11MgmtOptionCoLocIntfReportingActivated
TruthValue,



dot11MgmtOptionMotionDetectionImplemented
TruthValue,



dot11MgmtOptionMotionDetectionActivated
TruthValue,



dot11MgmtOptionTODImplemented
TruthValue,



dot11MgmtOptionTODActivated
TruthValue,



dot11MgmtOptionTimingMsmtImplemented
TruthValue,



dot11MgmtOptionTimingMsmtActivated
TruthValue,

       dot11MgmtOptionFineTimingMsmtImplemented
TruthValue,



dot11MgmtOptionFineTimingMsmtActivated
TruthValue,



dot11MgmtOptionChannelUsageImplemented
TruthValue,



dot11MgmtOptionChannelUsageActivated
TruthValue,



dot11MgmtOptionTriggerSTAStatisticsActivated
TruthValue,



dot11MgmtOptionSSIDListImplemented
TruthValue,



dot11MgmtOptionSSIDListActivated
TruthValue,



dot11MgmtOptionMulticastDiagnosticsActivated
TruthValue,



dot11MgmtOptionLocationTrackingImplemented
TruthValue,



dot11MgmtOptionLocationTrackingActivated
TruthValue,



dot11MgmtOptionDMSImplemented
TruthValue,



dot11MgmtOptionDMSActivated
TruthValue,



dot11MgmtOptionUAPSDCoexistenceImplemented
TruthValue,



dot11MgmtOptionUAPSDCoexistenceActivated 
TruthValue,



dot11MgmtOptionWNMNotificationImplemented
TruthValue,



dot11MgmtOptionWNMNotificationActivated
TruthValue,



dot11MgmtOptionUTCTSFOffsetImplemented
TruthValue,



dot11MgmtOptionUTCTSFOffsetActivated
TruthValue


}

dot11MgmtOptionFineTimingMsmtImplemented OBJECT-TYPE

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 XX } 

dot11MgmtOptionFineTimingMsmtActivated OBJECT-TYPE


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 capability for Fine Timing Measurement is enabled. False indicates the station has no Fine Timing Measurement capability or that the capability is present but is disabled."


DEFVAL { false}


::= { dot11WirelessMgmtOptionsEntry YY }

Insert a new section:

6.3.82bFine Timing measurement

6.3.82b.1 General

The following set of primitives supports exchange of fine timing measurement information from one SME to another. The informative diagram in Figure YYY. depicts various points in time that are of interest to the fine timing measurement procedure.
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· MLME-FINETIMINGMSMT.request

· Function

This primitive requests the transmission of 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
	1–255
	The dialog token to identify the Fine Timing Measurement transaction.

	Follow Up Dialog Token
	Integer
	0–255
	The dialog token of a Fine Timing Measurement frame which the current frame follows. See 10.23.X (Fine Timing measurement procedure).

	t1
	Integer
	0 – (248–1)
	Set to the value of t1 expressed in 0.1 ns units.

	Max t1 Error
	Integer
	0–65535
	Maximum error in the t1 value expressed in 0.1 ns units; see 8.5.15.X (Fine Timing Measurement frame format). A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	t4
	Integer
	0 – (248–1)
	Set to the value of t4 expressed in 0.1 ns units.

	Max t4 Error
	Integer
	0–65535
	Maximum error in t4 value expressed in 0.1 ns units.  A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	VendorSpecific 
	A set of
information

elements
	As defined in 8.4.2.28 (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

)

	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
	1–255
	The dialog token to identify the Fine Timing Measurement transaction.

	t1
	48-bit unsigned Integer
	0 – (248–1)
	Set to the value of t1 expressed in 0.1 ns units.

	Max t1 Error
	Integer
	0–65535
	Maximum error in the t1 value expressed in 0.1 ns units. A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	t4
	48-bit unsigned Integer
	0 – (248–1)
	Set to the value of t4 expressed in 0.1 ns units.

	Max t4 Error
	Integer
	0–65535
	Maximum error in t4 value expressed in 0.1 ns units. A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	VendorSpecific 
	A set of
information

elements
	As defined in 8.4.2.28 (Vendor Specific element)
	Zero or more elements.


· When generated

This primitive is generated by the MLME when an ACK 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 ACK 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
	1–255
	The dialog token to identify the Fine Timing Measurement transaction.

	Follow Up Dialog Token
	Integer
	1–255
	The dialog token of a Fine Timing Measurement frame which the current frame follows. See 10.23.5 (Fine Timing measurement procedure).

	t1
	48-bit unsigned integer
	0 – (248–1)
	Set to the value of t1 expressed in 0.1 ns units.

	Max t1 Error
	Integer
	0–65535
	Maximum error in the t1 value expressed in 0.1 ns units.  A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	t4
	48-bit unsigned integer
	0 – (248–1)
	Set to the value of t4 expressed in 0.1 ns units.

	Max t4 Error
	Integer
	0–65535
	Maximum error in t4 value expressed in 0.1 ns units.  A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	t2
	48-bit unsigned Integer
	0 – (248–1)
	Set to the value of t2 expressed in 0.1 ns units.

	Max t2 Error
	Integer
	0–65535
	Maximum error in t2 value expressed in 0.1 ns units.  A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	t3
	48-bit unsigned integer
	0 – (248–1)
	Set to the value of t3 expressed in 0.1 ns units.

	Max t3 Error
	Integer
	0–65535
	Maximum error in t3 value expressed in 0.1 ns units.  A value of 0 indicates that the upper bound on the error is unknown. A value of 65535 indicates that the upper bound on the error is greater than or equal to 6.5535 µs.

	VendorSpecific 
	A set of
information

elements
	As defined in 8.4.2.28 (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.

Insert the following new section after 10.23.5:

10.23.X Fine Timing measurement procedure

Implementation of Fine Timing Measurement is optional for a WNM STA. A STA that has a value of true for dot11MgmtOptionFineTimingMsmtImplemented is defined as a STA that supports fine timing measurement. A STA for which dot11MgmtOptionFineTimingMsmtImplemented is true shall set the Fine Timing Measurement field of the Extended Capabilities element to 1.

If dot11MgmtOptionFineTimingMsmtActivated is true, the Fine Timing Measurement field in the Extended Capabilities element shall be set to 1 and the STA supports the fine timing measurement procedure. If dot11MgmtOptionFineTimingMsmtActivated is false the STA shall set the Fine Timing Measurement field in the Extended Capabilities element to 0 and STA does not support the fine timing measurement procedure. The behavior of a STA that does not support the fine timing measurement procedure is defined in Section 9.24.4. 

A STA that supports the fine timing measurement procedure may transmit a Fine Timing Measurement Negotiation frame to a peer STA to request it to initiate or to stop an ongoing Fine Timing Measurement procedure, depending on the value of the Trigger field in the request frame. 
STA that supports the fine timing measurement procedure may transmit Fine Timing Measurement frames addressed to a peer STA that also supports the fine timing measurement procedure. 
Both the sending STA and receiving STA shall transmit out of a single RF chain.
A sending STA transmits Fine Timing Measurement frames in chained 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. With the first Fine Timing Measurement frame, both STAs capture timestamps. The sending STA captures the time at which the Fine Timing Measurement frame is transmitted (t1). The receiving 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 sending STA captures the time at which the ACK arrives (t4). See Figure 6-16 (Fine Timing measurement primitives and timestamps capture) in 6.3.57 (Fine Timing measurement). In the follow up Fine Timing Measurement frame, the sending STA transfers the timestamp values it captured (t1 and t4) to the receiving STA. 
The ACK frame should have the same CH_BANDWIDTH as the 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) can be computed via

·  [(t4 – t1) -(t3 – t2)]

If the ACK for a transmitted Fine Timing Measurement frame is not received, the sending STA may retransmit the frame. The sending STA shall capture a new set of timestamps for the retransmitted frame and its ACK.

There are 2 ways to stop this frame exchange:

1) The Sending STA can send a Fine Timing Measurement Frame with Dialog Token set to 0.

2) The Receiving STA can send a Fine Timing Measurement Negotiation Frame with Trigger set to 0.

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.
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