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Abstract

This document provides the simulation scenarios that should be considered for TGba. It defines evaluation metrics and methodology that proposals to TGba should follow to demonstrate their suitability for WUR development in their corresponding simulation scenarios.
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1 Introduction
This document defines simulation scenarios and evaluation criteria and methodology to be used for

-
Evaluation of performance of features proposed in TGba 

-
Generation of simulation results.

For the physical layer evaluation, the simple scenario of one AP and one WUR STA is considered.
.  

1.1 Purpose of document
A proposal submitted for consideration in the 802.11 TGba is required to provide physical layer simulation results based on the receiver architecture given in the Figure 1.Receiver Architecture, and is required to disclose results for the configuration and parameters defined in this document.
1.2 Relationship to Functional Requirements

The main purpose of this document is to define metrics to enable evaluation and adoption of the proposed methods in TGba.

In addition, the functional requirements ‎[2] may define additional requirement for the TGba stations.   

1.3 Relationship to Usage Models
The IEEE 802.11 TGba has defined usage models ‎[3] from which extended simulation scenarios can be defined. However this document consider a simple link level simulation scenario.

2 Definitions

	Term
	Definition

	
	

	SNR 
	The signal to noise ratio is defined as 20MHz SNR for easy reference and comparison to typical 20MHz WLAN operation. 

Notes:

1. SNR over 20 MHz, means SNR = E[s^2] / E[n^2], where the expectation is sampling is done at 20 MHz samples. For link budget calculations, using  20 MHz bandwidth gives  kTB = -114dBm/MHz + 13 dBMHz = -101dBm
2. If a multi-user case is defined, then the SNR is defined for the signal received at one receiver while other signlas are considered intereferers.




3 Simulation Scenarios

The simulation scenario is defined as a link level simulation between one AP and one WUR station with the following simulation cases:

1. Transmission and Reception of one Wake-up packet in a 20MHz channel

2. Transmission and Reception of Wake-up packet in a 20MHz channel placed between two 20MHz adjacent .11 legacy stations operating with +16 dB higher signal level as defined for ACI requirement for MCS0
3. If multi-user operation within the 11ax OFDMA structure is proposed, then adjacent RU interference on both sides of the WUR allocation shall be included. In addition alternate adjacent RUs need to be simulated. 
4 Evaluation 

The reeiver architecture shown in Figure 1 should be used for simulation. 

The implementation choice of Low Pass Filter is left open to the evaluator, however when reporting simulation results, it is required to include filter characteristics and parameters, e.g., order, bandwidth, type, etc.
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Figure 1.Receiver Architecture
	Number
	Name
	Definition
	Simulation Scenario / Impairments
	Status
	Notes
	Mandatory / optional
	Disclosure

	4.1 PHY Related

	In this section, the performance of the physical layer will be shown given realistic implementation and radio impairments under a subset of channel conditions.   The results will be given in terms of PER for a given data rate and thus should be independent of MAC aspects of the proposals.  


	4.1.1 PHY Rates and Preambles

	
	Data rates
	
	
	
	
	
	

	
	Preambles
	
	
	
	
	
	

	4.1.2 Channelization

	
	Channelization 
	
	
	
	
	
	

	
	Spectral Mask 
	
	
	
	
	
	

	4.1.3 PHY Performance

	
	AWGN PER performance 
	
	
	
	
	
	

	
	PER performance in non AWGN channels
	Use the IEEE Channel Model D 
	
	
	Three packet sizes should be considered:
32-bit/64-bit/128-bit
	
	

	
	Offset Compensation
	
	
	
	
	
	

	
	ACI impact to WUR 
	The simulation scenario includes placement of adjacent 20MHz legacy OFDM signals on both left and right side of the WUR
	
	
	Sampling rate of 100MHz should be used
	
	

	
	False Alarm
	The simulation scenario includes in-channel 20MHz legacy OFDM signal to demonstrate robustness of WUR packet detection
	
	
	
	
	


5 Physical layer impairments

	Number
	Name
	Definition
	Notes

	
	PA non-linearity
	The IEEE 802.11 PA non-linearity as defined in [5] is used at the transmitter of wake-up signal

	

	
	Carrier frequency offset
	Tx Oscilator inaccuracy of 20ppm 
Rx Oscilator inaccuracy of 180ppm
	The total of  +/- (20+180) ppm in 5GHz band is will provide a total inaccuracy of  approximately 1MHz, that is considerably large and reasonable for the low power consuming WUR station.


	
	Phase noise


	As proposed in [6]
	

	
	Noise figure
	+ 8 dB worse than 11ax NF defnined in [5]
	.
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