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Abstract
This submission proposes the 802.11az Functional Requirements as derived from the 802.11az PAR [Ref-1] and CSD [Ref-2] and also from analyzing the 802.11az use case document [Ref-3]. 


1 Introduction
1.1 Purpose
This document proposes requirements for solutions addressing functionality to be provided by the 802.11az amendment, referred to as the TGaz Functional Requirements (FRs).
1.2 Scope
The scope for deriving functional requirements is set by the P802.11az PAR [Ref-1] and CSD [Ref-2], as well as by the TGaz use case document [Ref-3]. 
The functional requirements as stated in this document cover the following aspects of 802.11az:
1) System performance
2) Bands of Operation
3) Backward compatibility and Coexistence
4) Compliance to PAR

1.3 Notation
Requirements are identified by a preceding unique number in the format of “TGaz Rn” , where n is an integer number representing the ID of the requirements. 

2 [bookmark: _Ref166740285]Functional Requirements
All range and positioning measurement and medium usage performance improvements for 2.4Ghz band shall be compared with FTM executed using 802.11n over the same bandwidth and deployment scenario using SISO.
All range measurement and positioning performance improvements for 5Ghz band shall be compared with FTM executed using 802.11ac over the same bandwidth and deployment scenario using SISO.
All range measurement and positioning performance improvements for the 60Ghz band shall be compared with the FTM executed using 802.11ad over the same bandwidth and deployment scenario.
The TGaz use cases are described in the TGaz Usage Models document [Ref –6]

2.1 System Performance
2.1.1 Range Measurement and coverage
TGaz R1 For the purpose of simulation, 802.11az shall use 802.11n/11ac channel model D NLOS with 20MHz, 40MHz, 80MHz  and 160MHz bandwidths. Other channel models may be used if they become available and are deemed applicable. 
TGaz R2 The 802.11az range measurement protocol shall support legacy REVmc Fine Timing Measurement in order to interoperate with legacy peers that do not support the 802.11az range measurement protocol.
TGaz R3 The 802.11az range measurement protocol shall have a mechanism to obtain a range measurement that is more accurate than that obtained using legacy REVmc Fine Timing Measurement under the same conditions.
TGaz R4 The 802.11az range measurement protocol shall support concurrent sessions in order for an Initiator to be able to perform range measurements with multiple Responders (each operating in the same or different channels). 
TGaz R5 The 802.11az range measurement protocol shall support range measurement in both the associated and the unassociated modes. 
TGaz R6 The 802.11az range measurement protocol shall support range measurement with an upper bound error of <TBD> m for 90% of uniformly sampled measurements.
TGaz R7 The 802.11az range measurement protocol shall under all conditions perform no worse than the legacy REVmc Fine Timing Measurement protocol (i.e. the resulting range measurement accuracy is as good as the legacy REVmc Fine Timing Measurement protocol).

2.1.2 60Ghz Bands 
TGaz R8 Decrease units of Min Delta FTM for 60 GHz while maintaining backwards compatibility.
TGaz R9 Allow for smaller Burst Duration for 60 GHz while maintaining backwards compatibility.
TGaz R10 Add additional rotational angle (ROLL) to measurement reports.
TGaz R11 Define TOD for T1 & T3 and TOA for T2 & T4 to reduce effect of drift on ranging computation.

2.1.3 Legacy 
TGaz R12 Legacy operation with REVmc FTM devices (place holder)?

2.2 Compliance to PAR and CSD
TGaz R13 The 802.11az amendment shall comply with the PAR [Ref-1] and the CSD [Ref-2]. 
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