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1 Introduction

This document addresses coexistence of IEEE 802.11ba per the PAR and CSD [3, 4].  The relevent sections of each are outlined below:

· PAR scope:

· This amendment defines a physical (PHY) layer specification and defines modifications to the medium access control (MAC) layer specification that enables operation of a wake-up radio (WUR). The wake-up frames carry only control information. The reception of the wake-up frame by the WUR can trigger a transition of the primary connectivity radio out of sleep. The WUR is a companion radio to the primary connectivity radio and meets the same range requirement as the primary connectivity radio. The WUR devices coexist with legacy IEEE 802.11 devices in the same band. The WUR has an expected active receiver power consumption of less than one milliwatt. 

· CSD:

· Response to 1.1.2: “Will the WG create a CA document as part of the WG balloting process as described in Clause 13? YES”

2 Band of Operation

802.11ba devices operate in 2.4 GHz and the 5 GHz frequency bands. However, because 4 MHz WUR signal can cause the false radar pulse detection in the DFS channel, the 802.11ba operation in the DFS channel is not permitted. [1, 5] 
3 Coexistence with non-802.11 systems 

The mechanism for 802.11ba devices to coexist with non-802.11 devices is clear channel assessment (CCA). 


For WUR signal transmission in 2.4 GHz, 802.11ba devices continue to use the same CCA rule as defined in 19.3.19.5 [2] (which corresponds to 802.11n). 

For WUR signal transmission in 5 GHz, 802.11ba devices continue to use the same CCA rule as defined in 21.3.18.5 [2] (which corresponds to 802.11ac). 

A WUR signal is transmitted in single 20 MHz channel, except when the WUR FDMA is implemented. In which case a WUR signal can be transmitted in 40MHz or 80MHz channel.
A WUR signal is modulated in On-Off Keying (OOK) waveform. If a long period of zero waveform is present in a WUR signal, it can cause a false CCA idle on the channel availability detection. In order to avoid the long period of zero waveform, the Manchester-based encoding is applied on the WUR-Data portion in the WUR signal. Table 1 shows the Date Rate and the Symbol Structure (which applies the Manchester-based encoding) in the WUR-Data portion in the WUR signal.
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Table 1. WUR PPDU Data Rates
The sequence of the WUR-Sync portion in the WUR signal is also designed with the same consideration. The maximum period of the zero waveform is limited to 6 µsec. See 32.2.8.3.3 (WUR-Sync field for Low Data Rate) and 32.2.8.3.4 (WUR-Sync field for High Data Rate) [1]. 

4 Coexistence with legacy 802.11 systems
802.11ba continues to use the non-HT short training field, non-HT long training field, and non-HT signal field as the initial fields in all new 802.11ba PPDUs for coexistence with legacy 802.11 systems as was implemented in mixed-format 802.11n, 802.11ac and 802.11ax PPDUs. Therefore PHY-level coexistence with legacy devices will be similar as was in 802.11n, 802.11ac and 802.11ax.
Legacy 802.11n devices classify the PPDU type using 1st symbol after non-HT signal field. If Q-BPSK is detected, the PPDU type is determined to an HT PPDU. If the narrow band WUR signal is immediately followed after non-HT signal field, it can cause a false positive in Q-BPSK check. In which case, 802.11n devices try to check for an HT-SIG CRC and failure of which forces those devices to go back to energy detect and not respect L-SIG duration. In order to address such coexistence issue, the WUR PPDU format (see Figure 2) is designed to add the BPSK modulated WUR Mark symbol after non-HT signal field. 
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Figure 2. WUR PPDU format
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Abstract


This serves as the coexistence assurance document for TGba in meeting the requirement of the CSD.
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