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Discussion: 

SFD (document 17/0462r15) requirements: 
3. Positioning Protocol for Improved Accuracy and Coverage over 2.4, and 5 GHz bands

3.1 General

…

(5) For HEz Ranging for Passive Location, the 11az protocol shall have the following properties: [March 2018 – 276r5]

a. The Polling part is the same as the HEz Ranging polling part.

b. The measurement part shall be based on the HEz Ranging measurement part with the following attributes:

i. Each TF Sounding solicits a single user ASTA NDP (a subset behavior of the Ranging HEz).

ii. The measurements frames are full BW.

iii. The ASTA measures the TOA of the NDP transmitted by RSTA and optionally by other ASTAs of the same sequence only. 

iv. The listening client measures the differential time of flight of pairs of RSTA and/or ASTAs.

v. The measurement sequence (UL and DL) completes in a single TxOP.

c. The indication of ‘passive location HEz Ranging type’ for the TFs in the sequence is TBD.

(6) The HEz Ranging for Passive Location protocol shall define: [March 2018 – 276r5]

a. Reporting of all TOA measurements by ASTA of the same ranging opportunity (delayed or immediate).

b. Method of conveying LMR to passively locating STA.

c. Negotiation for Passive Location session establishment between RSTA and an ASTA.

d. Schedule advertisement of HEz Ranging for Passive Location support.

e. LCI announcement.”

5. Scalability aspects of the Positioning Protocol

This section describes the protocol features that enable operation in a dense environment.

(1) The sub-type for the UL sounding TF in the Passive HEz sequence shall be ‘HEz uplink Sounding for Passive Location’ Trigger Frame SubType [May 2018: 11-18-928r0]

	Trigger SubType Field Value
	Description

	0
	HEz Poll

	1
	HEz Uplink Sounding

	2
	HEz LMR

	3
	Location negotiation

	4
	HEz Uplink Sounding for Passive Location

	5-15
	Reserved


(2) The UL NDP in HEz ranging for support of passive location to be of type HE NDP PPDU. [May 2018: 11-18-928r0]

(3) The Passive Location HEz sequence shall have two broadcast frames as depicted in the figure below for broadcasting of information such as LCI, MAC address tables and measurement results of the current round (N) or the last round (N-1):

a. The first frame to contain information known early by the Responder, e.g. LCI info, MAC address tables and DL measurement results.

b. The second frame to contain information available late in the opportunity, e.g. the UL measurement results” [May 2018: 11-18-928r0]

[image: image1.png]Responder L\Rs.
=l
—
o o | o]
pol oLl o | (%
Responcer | i no? NoPA| | nop | | oA | |
o T ] | w
iiator I
AsTAL
0 w
Iniiator B jace|
asTA2
Example contents

HE NDP PPDU




(4) Add a bit to HEz ranging negotiation parameters in the IFTM and IFTMR, to indicate request/grant to participate in an HEz ranging opportunity for passive location: [May 2018, 18-882r3]

a. The bit shall be present in the request from an ASTA, taking on the role of ISTA, as well as in the RSTA response. 

b. A request for HEz Ranging session for passive location can be made by the ASTA or ISTA if the RSTA has indicated capability of supporting HEz Ranging for passive Location. 

c. The capability shall be indicated in the Extended Capabilities element of the RSTA.

9.3.1.23.9 Location variant
TGaz Editor: Change Table xxxx (Location Trigger subtype of the Location Trigger Dependent Common Info Field) as follows:
Table xxxx — Location Trigger subtype of the Location Trigger Dependent Common Info Field 

	Trigger Subtype field value
	Description

	0
	HEz Poll

	1
	HEz Uplink Sounding

	2
	HEz LMR

	3
	Location Negotiation

	4
	HEz Passive Uplink Souning

	45-15
	Reserved


TGaz Editor: Insert the following subclause after 9.3.1.23.9.3:

9.3.1.23.9.4 HEz Passive Uplink Sounding (PUS) Sub-variant

The Trigger Dependent User Info subfield is not present for the HEz PUS sub-variant Location Trigger frame. 

The RA field of the HEz PUS sub-variant Location Trigger frame is set to the MAC address of the recipient ISTA.
The CS Required subfield in the Common Info field is set as described in 27.5.3.5 (UL MU CS mechanism). 

The UL BW subfield in the Common Info field indicates the total PPDU bandwidth, and is defined in Table 9-25c (UL BW subfield encoding). 

The UL Length, More TF, MU-MIMO LTF Mode, UL STBC, LDPC Extra Symbol Segment, UL Packet Extension, UL Spatial Reuse, Doppler and UL HE-SIG-A2 Reserved subfields in the Common Info field are reserved. 
The GI And LTF Type, Number Of HE-LTF Symbol and Midamble Periodicity, AP TX Power subfield in the Common Info field are TBD. 
The AID12 subfield in the User Info field carries the 12 LSBs of either the AID of the associated ISTA or the RID of the unassociated ISTA for which the User Info field is intended.

The RU Allocation, UL FEC Coding Type, UL MCS, UL DCM and SS Allocation fields in the User Info field are reserved. 
The UL Target RSSI field in the User Info field is TBD. 
TGaz Editor: Insert the following new row into Table 9-134 (Extended Capabilities element): 

9.4.2.27 Extended Capabilities element

Table 9-134—Extended Capabilities element

	Bits
	Information
	Notes

	<ANA>
	HEz Passive Range Measurement Support
	A STA sets the HEz Passive Range Measurement Support field to 1 when dot11PassiveRangeMeasurementImplemented is true. Otherwise, the STA sets the HEz Passive Range Measurement Support field to 0. See 11.22.6.4.8 (Measurement Exchange in HEz Passive Range mode).


TGaz Editor: Change 9.4.2.248 as follows:

9.4.2.248 HEz Specific Parameters

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

HEz Type 
	MaxToAAvailableExp 
	BSS Color

	Octets
	1
	1
	1
	TBD
	2
	1
	1
	1


Figure 9-610d HEz Specific Parameters subelement format

When the HEz Specific Parameters subelement is included in the initial FTM Request frame, the HEz Type field is set to 1 to requrest an HEz Passive Range mode. Otherwise, it is set to 0. When the HEz Specific Parameters subelement is included in the initial FTM frame, When the HEz Specific Parameters subelement is included in the initial FTM frame The Response the HEz Type 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.
TGaz Editor: Insert the following subclause after 9.6.7.37:

9.6.7.38 Passive Location Measurement Report frame format

The Passive Location Measurement Report frame is an Action No Ack frame of category Ranging. The Passive Location Measurement Report frame is used to support the passive ranging mechanisms of the FTM procedure described in 11.22.6 (Fine timing measurement (FTM) procedure). The format of the Passive Location Measurement Report Action field is shown in Figure 9-xxx (Passive Location Measurement Report Action field format).

	
	Category
	Public Action
	Dialog Token
	Passive Location Measurement Report

	Octets:
	1
	1
	1
	TBD


Figure 9-xxx Passive Location Measurement Report Action field format

The Category field is defined in 9.4.1.11 (Action field).

The Public Action field is defined in 9.6.8.1 (Public Action frames).

The Dialog Token field is TBD. 
The Passive Location Measurement Report field is TBD. 
TGaz Editor: Change 11.22.6.2 as follows:

11.22.6.2 FTM capabilities
If the STA in which dot11FineTimingMsmtRespActivated is true or dot11FineTimingMsmtInitActivated is true supports 

(a) VHTz 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) HEz 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. .  A STA that additionally supports Direction Measurement shall include a DMG Direction Measurement Capabilities field in the DMG Capabilities element and set one of the first 4 subfields of this field to 1

(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 that additionally supports Direction Measurement shall include a DMG Direction Measurement Capabilities field in the DMG Capabilities element and set one of the first 4 subfields of this field to 1.

(e) HEz Passive Ranging, it shall set the HEz Passive Range Measurement Support field of the Extended Capabilities element to 1. Otherwise it shall set the HEz Passive Range Measurement Support field of the Extended Capabilities element to 0.

TGaz Editor: Change 11.22.6.4.1 as follows:

11.22.6.4.1 FTM Measurement exchange overview

FTM measurement has threefour basic scheduling mechanism:

— RSTA centric EDCA based legacy scheduling mode described in section 11.22.6.4.1

— HEz scheduling mode described in section 11.22.6.4.2
— VHTZ scheduling mode described in section 11.22.6.4.3 

— HEz passive range mode described in section 11.22.6.4.8 

TGaz Editor: Insert new subclauses 11.22.6.4.8 following 11.22.6.4.7 as follows:

11.22.6.4.8 Measurement Exchange in HEz Passive Range mode

11.22.6.4.8.1 General
An ISTA whose dot11PassiveRangingImplemented equal to true and an RSTA whose dot11PassiveRangeImplemented equal to true may activte an HEz passive range mode. In which case, the ISTA and RSTA follow the rules described in subclause 11.22.6.4.2 (Measurement Exchange in HEz Mode) with the following exceptions: 

— The RSTA sends the HEz Passive Uplink Sounding (PUS) Sub-variant Location Trigger frame instead of the HEz Uplink Sounding Sub-variant Location Trigger frame. Upon receipt of the HEz PUS Sub-variant Location Trigger frame, the ISTA responds with an uplink HEz SU sounding NDP PPDU instead of an uplink HEz TB sounding NDP PPDU. See 11.22.6.4.8.2 (HEz Passive Range Measurement Sounding) for further details.
— The RSTA broadcasts two Passive Location Measurement Report frames containg TOF measurement executed at the RSTA and ISTAs. See 11.22.6.4.8.3 (HEz Passive Range Measurement Reporting) for further details.

An RSTA in which dot11PassiveRangeImplemented is true shall set the HEz Passive Range Measurement Support field in the Extended Capabilities element to 1. 

When an RSTA has set the HEz Passive Range Measurement Support field to 1 in the Extended Capabilities element it transmits, an ISTA with dot11PassiveRangeImplemented equal to true may set the HEz Type subfield in the HEz Specific Parameters field in an initial Fine Timing Measurement Request frame to 1 to activate an HEz passive range measurement exchange mode between the ISTA and the RSTA. 
When an ISTA sets the HEz Type subfield in the HEz Specific Parameters field in an initial Fine Timing Measurement Request frame to 1, the ISTA shall set the Secure LTF Required subfield in the Ranging Parameters field in an initial Fine Timing Measurement Request frame to 0.

11.22.6.4.8.2 HEz Passive Range Measurement Sounding
The HEz passive range measurement sounding part commences a SIFS time after the HEz polling part and is the 2nd part of the HEz passive range measurement sequence. The HEz passive range measurement sounding part is composed by one or more HEz PUS Sub-variant Location Trigger frame and an uplink HEz SU sounding NDP PPDU exchange sequences, a Ranging NDPA frame, and a downlink HEz SU sounding NDP PPDU transmissions. 
An RSTA shall transmit one or more HEz PUS Sub-variant Location Trigger frames each of which is addressed to a single ISTA a SIFS time after the HEz polling part. 
An ISTA addressed by the RA field of the HEz PUS Sub-variant Location Trigger frame shall transmit an uplink HEz SU sounding NDP PPDU a SIFS time after the reception of the HEz PUS Sub-variant Location Trigger frame. 
After sending all pending HEz PUS Sub-variant Location Trigger frames, the RSTA shall transmit a Ranging NDPA frame followed by a downlink HEz SU sounding NDP PPDU with a SIFS interval. 
An RSTA transmitting an HEz PUS Sub-variant Location Trigger frame to an ISTA shall not use a bandwidth wider than that indicated in the initial Fine Timing Measurement frame sent to the ISTA and the RSTA shall set the TXVECTOR parameter CH_BANDWIDTH to be the same value as the BW subfield of the Common Info field in the HEz PUS Sub-variant Location Trigger frame.

An RSTA transmitting a Ranging NDP Announcement frame and a downlink HEz SU sounding NDP PPDU after receiving an uplink HEz TB sounding NDP PPDU as a response of an HEz PUS Sub-variant Location Trigger frame shall set the TXVECTOR parameter CH_BANDWIDTH to be the same value as the BW subfield of the Common Info field in the HEz PUS Sub-variant Location Trigger frame.

An ISTA transmitting an uplink HEz SU sounding NDP PPDU as a response of an HEz PUS Sub-variant Location Trigger frame shall set the TXVECTOR parameter CH_BANDWIDTH to be the same value as the BW subfield of the Common Info field in the HEz PUS Sub-variant Location Trigger frame.
11.22.6.4.8.3 HEz Passive Range Measurement Reporting

The last part of the HEz passive range measurement sequence is the HEz passive range measurement reporting part and appears a SIFS time after the HEz passive range measurement sounding part. 
In the HEz passive range measurement reporting part, an RSTA shall send a Location Measurement Report frame and the LMR Sub-variant Location Trigger frames to one or more ISTAs that sent an uplink HEz SU sounding NDP PPDU in the preceding HEz passive range measurement sounding part according to 11.22.6.4.2.4 (HEz Measurement Reporting Part). An ISTA addressed by the LMR Sub-variant Location Trigger frame shall transmit a Location Measurement Report frame a SIFS time after the LMR Sub-variant Location Trigger frame transmission.

The RSTA shall send two broadcast Passive Location Measurement Report frames a SIFS time after receiving the Location Measurement Report frame containing TOF measurements executed at the ISTA. 

The Passive Location Measurement Report frame containing one or more of the following is transmitted first. 
— TBD
The Passive Location Measurement Report frame containing one or more of the following is transmitted subsequently with a SIFS interval. 

— TBD
Abstract





This submission proposes P802.11az draft amendment text for the P802.11az passive range measurement protocol. This submission addresses SFD (document 17/0462r15) requirements - clause 3.1 (5) and (6), clause 5. The baseline documents that this proposal depends on are (clause numbering relative to .11aj, .11ak, .11aq, .11ax and .11ay) 


D1.0 of REVmd


D8.0 of PIEEE802.11aj


D5.0 of PIEEE802.11ak


D13.0 of PIEEE802.11aq


D1.0 of PIEEE802.11ay and D3.0 of IEEE 802.11ax 
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