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	CID
	Draft
	Type
	No?
	Page.Ljne
	Clause
	Comment
	Proposed Change
	Resolution

	5177
	4
	T
	N
	1737.39
	10.24.6.4
	In the ASAP=0 case, we should place an upper bound on the Partial TSF Timer (relative to the last initial FTM Request (iFTMR) frame) so as to prevent the initiating STA from sending the FTM Trigger frame too early or too late due to clock drift.  The worst case clock drift is 13ms (200 ppm * 67 seconds).  This limits the scope of the small burst durations.
	Force the responding STA to send a Partial TSF Timer value that is <=min(BD(ms)*1.625,67) seconds from the most recently successfully transmitted iFTMR.  This results in 33% clock drift from the burst duration.  For example, if BD = 16ms, the upper bound becomes 26 seconds.  The clock drift in this case would be 5.2 ms (32.5 %).
	Introduce a FTM Synchronization Information element and specify that the RSTA include this element in the response to the IFTMR and the FTM Request trigerring the burst where it return the value of the TSF counter corresponding to the receipt of the FTM Request. The ISTA can use this information to synchronize its TSF counter with that of the RSTA reducing the probability of large drifrs causing early/late arrival of FTM Request frames causing burst failures.

	6049
	4
	T
	N
	1737.25
	10.24.6.4
	The local clocks of the STAs participating in FTM may drift by up to +/-100ppm.

According to L25 the ISTA must transmit within the burst instance. Since the burst instance is set by the RSTA it is not clear which STA is responsible on making sure the FTM Request frames used as a trigger falls within the burst instance.
	Recommendation:it is the ISTA responsibility to verify the FTM Request used as trigger frame transmitted within the burst period and recommend that the spec, defines a maximum allowed timing ambiguity between the ISTA and RSTA.
	See resolution to CID 5177


	6419
	4
	T
	Y
	1737.24
	10.24.6.4
	"The initiating STA shall transmit an FTM trigger frame as soon as it is available on channel at the beginning of the burst." -- what if it sends one before that?  What if it sends one before that, and again during the burst instance
	Clarify whether the rSTA waits until the burst instance before starting, or whether the rSTA ignores trigger frames sent before the burst instance
	See resolution to CID 5177



8.4.2 Elements

8.4.2.1 General
Editor: Add a row to Table 8-74 – Element IDs as shown below:

	Element
	Element ID
	Element ID Extension
	Extensible

	FTM Synchronization Information
	255
	<ANA>
	Yes


Editor: Insert a new subclause after 8.4.2.170 TVHT Operation element as shown below:

8.4.2.xxx FTM Synchronization Information element

The format of the FTM Synchronization Information element is defined in Figure 8-xxx (FTM Synchronization Information element format).

	
	Element ID 
	Length
	Element ID Extension
	TSF Sync Info

	Octets
	1
	1
	1
	4


Figure 8-xxx—FTM Synchronization Information element format

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

The TSF Sync Info field is set to the 4 least significant bytes of the value of TSF.

Editor: Change Cl. 8.6.8.33 Fine Timing Measurement frame format as shown below:

8.6.8.33 Fine Timing Measurement frame format

The Fine Timing Measurement frame is used to support the fine timing measurement procedure described in 10.24.6 (Fine timing measurement procedure). The format of the Fine Timing Measurement Action field is shown in Figure 8-664 (Fine Timing Measurement Action field format).

	
	Category
	Public Action
	Dialog Token
	Follow-up Dialog Token
	TOD
	TOA

	Octets
	1
	1
	1
	1
	6
	6


	
	TOD Error
	TOA Error
	FTM Synchronization Information (optional)
	LCI Report (optional)
	Location Civic Report (optional)
	Fine Timing Measurement Parameters (optional)

	Octets
	2
	2
	Variable
	Variable
	Variable
	Variable


Figure 8-664—Fine Timing Measurement Action field format
Editor: Insert a new paragragh before the description of the LCI Report field as shown below:
The FTM Synchronization Information field is present in the initial Fine Timing Measurement frame and its retransmissions if any, and in the first Fine Timing Measurement frame within each burst and its retransmissions if any; otherwise it is not present. If present, it contains the FTM Synchronization Information element with a TSF Sync Info field containing the 4 least significant bytes of the TSF at the responding STA corresponding to when the responding STA received the last Fine Timing Measurement Request frame with the Trigger field set to 1. 
The LCI Report field is optionally present. If present, it contains a Measurement Report element with Measurement Type equal to LCI (see Table 8-104 (Measurement Type definitions for measurement reports)), which either indicates the LCI of the transmitting STA and includes the Z subelement or indicates an unknown LCI (see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure)). The Late, Incapable and Refused bits in the Measurement Report Mode field are set to 0.The Co-Located BSSID List subelement is present in the Measurement Report element with Measurement Type equal to LCI, when there is at least one other BSS which is co-located withe the reporting BSS
Editor: Change the eigth and ninth paragraphs in Cl. 10.24.6.3 as shown below:
10.24.6.3 Fine timing measurement procedure negotiation

If the request was successful

— 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 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. 
— 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.
Editor: Change the third paragraph in Cl. 10.24.6.4 as shown below:
10.24.6.4 Measurement exchange
The initiating STA shall transmit an FTM trigger frame as soon as it is available on channel at the beginning of the burst. This indicates to the responding STA its availability for the remainder of the burst instance. Following this FTM trigger frame the responding STA shall transmit an Ack frame and should transmit FTMs per Burst Fine Timing Measurement frames before the Burst Duration elapses. The first Fine Timing Measurement frame and its retransmissions in the burst instance from the responding STA shall include an FTM Synchronization Information element in the FTM Synchronization Information field. The TSF Sync Info field in the FTM Synchronization Information element contained in the Fine Timing Measurement frame might be used by the initiating STA to synchronize its TSF with the responding STA’s in order to determine the start of subsequent burst instances.  Subsequent Fine Timing Measurement frames within the burst instance shall not include a Fine Timing Measurement Parameters element and shall not include an FTM Synchronization Information field (for additional constraints on the Fine Timing Measurement frame see 10.24.6.7 (LCI and Location Civic retrieval using fine timing measurement procedure)). Within a burst instance, consecutive Fine Timing Measurement frames shall be spaced at least Min Delta FTM apart. Within a burst instance the initiating STA shall perform fine timing measurement on each Fine Timing Measurement frame addressed to it, except the last Fine Timing Measurement frame in a burst. The initiating STA may perform fine timing measurement on the last Fine Timing Measurement frame in a burst.

Abstract





Fine Timing Measurement protocol relies on tight TSF synchronization between the ISTA and the RSTA. Since the ISTA is not associated with the APs with which it executes the FTM protocol, tight synchronization is typically achieved using passive scanning (where the ISTA waits to hear a beacon; or using active scanning by sending a Probe Request and wait for the corresponding Probe Response from the AP with which it intends to start/continue execution of the FTM protocol. This approach consumes additional power by (a) having the ISTA wait in the operating channel of the AP longer than needed to execute the FTM protocol and (b) having the ISTA (and in some cases the RSTA as well) send additional frames in the air. This submission proposes a mechanism to synchronize the ISTA’s TSF with that of the RSTA by including a TSF Sync Information element in the initial FTM frame and in the first FTM frame within a burst. 
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