May  2014

doc.: IEEE 802.11-14/0567r3

IEEE P802.11
Wireless LANs

	Proposed 802.11ax Functional Requirements

	Date:  2014-05-14

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Lei Wang
Hui-Ling Lou

Hongyuan Zhang

Yakun Sun

Liwen Chu
	Marvell
	5488 Marvell Lane,
Santa Clara, CA, 95054
	+1-858-205-7286
	leileiw@marvell.com 

	Zhou Lan
Jiayin Zhang
	Huawei Technologies Co., Ltd
	
	
	lanzhou1@huawei.com
zhangjiayin@huawei.com 

	Hyunjeong Kang
SangHyun Chang

Rakesh Taori
	Samsung Electronics
	
	
	hyunjeong.kang@samsung.com 

	
	
	
	
	

	
	
	
	
	


Abstract
This submission proposes the 802.11ax Functional Requirements as derived from the 802.11ax PAR [Ref-1] and CSD [Ref-2] and also from analyzing the 802.11ax use models [Ref-3]. 
1 Introduction
1.1 Background
The IEEE Standards Association (IEEE-SA) Standards Board approved 802.11ax in March, 2014.
One of the next basic steps for the 11ax development is to clearly and unambiguously define the functional requirements. 
This contribution combines the development effort of 802.11ax functional requirements as discussed in contributions, 14/0306r0 and 14/0636r0.
1.2 Overview
1.2.1 Purpose
This document proposes requirements for solutions addressing functionality to be provided by the TGax amendment, referred to as the TGax Functional Requirements (FRs).
1.2.2 Scope
The scope for deriving functional requirements is set by the P802.11ax PAR [Ref-1] and CSD [Ref-2], as well as by the TGax usage models [Ref-3]. 
The functional requirements as stated in this document cover the following aspects of 802.11ax:
1) System performance
2) System Efficiency

3) System Deployment
4) Backward compatibility and Coexistence
5) Compliance to PAR
1.2.3 Notation
Requirements are identified by a preceding unique number in the format of “TGax Rn” , where n is an integer number representing the ID of the requirements. 
2 Functional Requirements
2.1 System Performace
2.1.1 Average throughput per station measured at MAC SAP 

TGax R1 The TGax amendment shall provide at least one mode of operation capable of achieving at least four times improvement in the average throughput per station (measured at the MAC data service access point), compared to the existing IEEE 802.11 standard and its amendments operating in the same band (IEEE 802.11n in 2.4 GHz and IEEE 802.11ac in 5 GHz) and in the same deployment scenario.
2.1.2 the 5th percentile of per station throughput
TGax R2 The TGax amendment shall provide a mechanism to improve the 5th percentile of per station throughput (measured at the MAC data service access point), compared  to the existing IEEE 802.11 standard and its amendments operating in the same band (IEEE 802.11n in 2.4 GHz and IEEE 802.11ac in 5 GHz) and in the same deployment scenario. 
2.2 System Efficiency
2.2.1 Spectrum Efficiency
TGax R3 The TGax amendment shall provide a mechanism to increase spectral efficiency of 20 MHz and larger channels in scenarios with high density of 11ax STAs with and without the presence of legacy STAs. 

TGax R4 The TGax amendment shall provide a mechanism to increase spectral frequency reuse and manage interference between neighboring overlapping BSS (OBSS) in scenarios with a high density of STAs per BSS or a high density of both STAs and BSSs.

2.2.2 Power Efficiency
TGax R5 The TGax amendment shall  maintain or improve the power efficiency per station as measured as average power consumption of device, compared  to the existing IEEE 802.11 standard and its amendments operating in the same band (IEEE 802.11n in 2.4 GHz and IEEE 802.11ac in 5 GHz) and in the same deployment scenario.
2.3 System Deployment 
2.3.1 Operation Band 
TGax R6 The TGax amendment shall define operations in frequency bands between 1 GHz and 6 GHz.
2.3.2 Dense Deployment
TGax R7 The TGax amendment shall support at least one mode of operation that supports dense deployment environments characterized by the existence of a high density of STAs per BSS or a high density of both STAs and BSSs in geographically limited areas.

2.3.3 Outdoor Deployment 

TGax R8 The TGax amendment shall support at least one mode of operation that supports outdoor operations with stationary devices or devices at pedestrian speeds.
2.4 Backward Compatibility and Coexistence
TGax R9 The TGax amendment shall enable backward compatibility with legacy IEEE 802.11 devices operating in the same band.
TGax R10 The TGax amendment shall enable coexistence with legacy IEEE 802.11 devices operating in the same band. 
2.5 Compliance to PAR
TGax R11 The TGax amendment shall comply with the PAR [Ref-1] and the CSD [Ref-2]. 
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