August 2018

doc.: IEEE 802.11-18/1356r0

IEEE P802.11
Wireless LANs

IEEE 802.11 TGbb Simulation Scenarios and Evaluation Methodology Document
Date:
August 2018
Author:
Nikola Serafimovski

e-Mail: nikola.serafimovski@purelifi.com
Abstract

This document provides the simulation scenarios that should be considered for TGbb. It defines evaluation metrics and methodology that proposals to TGbb should follow to demonstrate their suitability for light communications (LC) development in their corresponding simulation scenarios.
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1 Introduction
This document defines simulation scenarios, evaluation criteria and methodology to be used for

-
Evaluation of performance of features proposed in TGbb 

-
Generation of simulation results.

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

1.1 Purpose of Document
A proposal submitted for consideration in the 802.11 TGbb requires providing physical layer simulation results based on the receiver architecture given in Figure 1.Receiver Architecture, and requires the disclosure of 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 TGbb.

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

1.3 Relationship to Usage Models
The IEEE 802.11 TGbb group has defined usage models ‎[3] from which extended simulation scenarios can be defined. However this document considers 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 3dB response of commonly available light emitting diodes. 

Notes:

1. SNR = E[|s|2] / E[n2], 
2. If a multi-user case is defined, then the SNR is defined for the signal received at one receiver while other signals are considered interferers.




3 Simulation Scenarios

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

1. Transmission and reception of one complete data packet in a 20/40/80/160/320 MHz channels
2. Transmission and reception of one complete data packet in a 20MHz channel placed between two 20MHz channel access points, operating on the same carrier frequency/color, with overlapping field of view from both transmitters to the single receiver, where only one transmitter is considered a legitimate source and the other is considered an interferer. 
3. Transmission and reception of one complete data packet in a 160MHz channel placed between two 160MHz channel access points, operating on the same carrier frequency/color, with overlapping field of view from both transmitters to the single receiver, where only one transmitter is considered a legitimate source and the other is considered an interferer. 
4. If multi-user operation within the 802.11 OFDMA structure is proposed, then adjacent resource unit (RU) interference from both transmitters shall be included. 
4 Evaluation 

The receiver 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, the inclusion of  filter characteristics and parameters (e.g., order, bandwidth, type, etc) is required as given in the table below.
HERE IS THE RECIEVER CHAIN MODEL

Figure 1.Receiver Architecture
	Number
	Name
	Definition
	Simulation Scenario / Impairments
	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 packet error rate (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 
	
	
	
	Mandatory
	

	
	PER performance in non AWGN channels
	Use 

1. the IEEE Channel Model for LC (TBD)
	
	
	Mandatory
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


5 Physical layer impairments

	Number
	Name
	Definition
	Notes

	
	LED non-linearity
	The IEEE 802.11 LED non-linearity as defined in TBD

	

	
	Photo detector model
	The IEEE 802.11 PD non-linearity as defined in TBD

	

	
	Phase noise


	???
	

	
	Noise figure
	???
	.
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