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Introduction 

Introduction 

This submission contains a proposal to resolve LB#240 CID- 2302. The proposed resolution enables AoD measurement at client stations for passive ranging. 
	Comments: 
CID

Page

Clause

Comment

Proposed change

Resolution

2302
For passive ranging, the spec needs to specify a method to enable AoD measurement at the client STA in order to improve location accuracy and reduce the number of anchor STAs needed for passive ranging.
As in comment. 
Revised.
Agreed in principle.

TGaz editor makes changes as specified in 11-19/0677r0 for its resolution.   


	


Discussion: 

Enabling AoD for passive ranging will: 

1. Improve ranging accuracy due to the collection of additional data samples; 

2. Reduce the minimum number of ASTAs needed for passive ranging. 

The HE-LTF symbol generation is illustrated in the figure below: 
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Where frequency domain Tx signal of the n-th HE-LTF symbol and subcarrier k is: 
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To resolve the AoD from the NTx antenna port, NSTS needs to equal to NTx, and Rx needs to find out the original per chain phase difference of Tx signal Xkn. 

Summary:
The key modifications proposed to the 11az_spec are summarized as follows: 
1. Specify that for passive ranging, both RSTA and ISTA shall ensure the D matrix is non-time varying so that client STAs that use passive ranging can obtain the antenna platform information and the D matrix via an out-of-band method.  
2. Clarify the characteristics of Q matrix. 
Proposed 11az spec modification: 

Instruction to the editor: The proposed modifications are in reference to the text in IEEE P802.11802.11az_D1.0, and are indicated by the change marks as follows:
11.22.6.4.10.2 Passive Location Ranging Measurement Sounding

….

The max number of Nsts used in the Passive Location Ranging exchanges is limited to 4.
11az editor: insert the following paragraph at the end of 11.22.6.4.10.2. after the above paragraph. 

For passive ranging, both the ISTA and RSTA shall ensure the D matrix, as illustrated in Figure 11.x,  is non-time varying so that client STAs that use passive ranging can obtain the antenna platform information and the D matrix via an out-of-band method.  Delay chain 1 to Delay chain NTx are the antenna delay caused by each transmitter RF chain, which may be different for each antenna. In frequency domain, they can be defined as a diagonal D matrix.   
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Figure 11.x  Illustration of D matrix
28.3.19 Receiver specification

28.3.19a HE Ranging NDP

…. 

The HE Ranging NDP has the following properties:


—    Uses the HE SU PPDU format but without the Data field.

11az editor: modify the text below as shown: 
· No beamforming steering matrix is applied to the waveform, the Beamformed field in HE-SIG-A of a Ranging NDP is always set to 0.  When NSTS = NTx, Q matrix is an identify matrix. When NSTS < NTx, only the first NSTS antennas are used, and Q matrix is  [image: image4.png]


.   
· Can use regular HE-LTFs or Secure HE-LTFs with randomized LTF sequence (see Section 28.3.17d).

· Has a Packet Extension (PE) field that is 4 μs in duration; when using Secure HE-LTFs with randomized LTF sequence, the PE will start with a zero-power GI.

· When the TXVECTOR parameter NUM_USER is more than 1, the TXVECTOR parameter NUM_STS[1]is used to encode the NSTS And Mid-amble Periodicity field of the HE-SIG-A1. Otherwise, the TXVECTOR parameter NUM_STS is used to encode the in the NSTS And Mid- amble Periodicity field of the HE-SIG-A1.

· The TXVECTOR parameter LTF_REP that indicates the number of repetitions of the HE-LTF symbols and TXVECTOR parameter LTF_OFFSET that indicates the number of HE-LTF to skip to receive are not encoded in the HE-SIG-A. For decoding the HE-LTF fields, a PHY- RXLTFSEQUENCE.request primitive issued from the MAC provides the LTF_REP parameter and LTF_OFFSET parameter
28.3.17b HE TB Ranging NDP

….

The HE TB Ranging NDP has the following properties:

· Uses the HE TB PPDU format but without the Data field. 
11az editor: modify the text below as shown: 
· No beamforming steering matrix is applied to the waveform. When NSTS= NTx, Q matrix is an identify matrix. When NSTS < NTx, only the first NSTS antennas are used, and Q matrix is  [image: image5.png]


.    
· Can use regular HE-LTFs or Secure HE-LTFs with randomized LTF sequence (see Section 28.3.17d).
· Has a Packet Extension (PE) field that is 4 μs in duration; when using Secure HE-LTFs with randomized LTF sequence, the PE will start with a zero-power GI.
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Abstract


This submission contains a proposal to resolve LB#240 CID-2302.  The proposed resolution enables AoD measurement at client stations for passive ranging. 
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