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1 Introduction 

In RAN1 #92b, the following agreement was made [1]: 
	Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  multiple of 20MHz 

· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 
· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

Note: Other aspects are not precluded from being included


Note that from RAN1 design perspective, the study is not limited to a particular unlicensed band including bands that may become available in the future. On the other hand, from the email discussion on candidate spectrum for NR-unlicensed operation, which was conducted prior to RAN1 #92, the interests on the potential 6 GHz unlicensed spectrum can be seen from majority of companies [2]. Based on the above agreement and also interests from majority companies, we share our initial thoughts on technology neutral common preamble design for Greenfield, e.g., 6 GHz and the pros/cons of possible options will be discussed. 

2 Discussion on possible approaches for Greenfield
In high-level, the potential approaches can be divided into two:

· Design technology neutral common preamble based on the IEEE 802.11a preamble.
· Design new technology neutral common preamble (not based on IEEE 802.11a preamble).
The following figure illustrates preamble structures for IEEE 802.11 technologies operating in 5 GHz unlicensed spectrum. From the figure, it can be observed that the preambles of later technologies, i.e., 802.11n/ac/ax, always start with 11a preamble consisting of legacy short training field (L-STF), legacy long training field (L-LTF), and legacy SIG (L-SIG) field, except for 11n preamble for Greenfield, designed for 11n operating in a band in which no legacy Wi-Fi devices are operating. It is noted that 11n preamble for Greenfield was never implemented in the field. The reuse of 11a legacy preamble in the later IEEE 802.11 technologies is for backwards compatibility. Designing technology neutral common preamble based on the IEEE 802.11a preamble is in the same context. That is, the technology neutral preamble is designed considering the compatibility with existing Wi-Fi devices that can understand IEEE 802.11a preamble. 
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Figure 1. Preamble structure of IEEE 802.11 technologies operating in 5 GHz unlicensed spectrum
The technology neutral common preamble based on the IEEE 802.11a preamble has the following advantages:

· Not requiring hardware changes for existing Wi-Fi implementations. 

· The technology neutral common preamble can be also used to improve coexistence in non-Greenfields (i.e. 11n-GF), e.g., 5 GHz unlicensed spectrum. 
Without a doubt, Wi-Fi is the predominant unlicensed band technology. Even for unlicensed spectrum that may become available in the future, it can be expectable that Wi-Fi will operate there. In the case of 6 GHz band
, which is currently being considered to be open for unlicensed use, it was already approved to modify the existing approved PAR (Project Authorization Request) for P802.11ax such that 11ax can operate up to 7.125 GHz frequency. This implies that there will be no changes in 11ax technology including agreed upon preambles, even when it operates in 6 GHz unlicensed spectrum when it becomes available. Therefore, not requiring hardware changes for existing Wi-Fi technology is one important and necessary attribute of technology neutral common preamble design. As an example, if a technology neutral common preamble for 6 GHz unlicensed spectrum is defined, which is not based on IEEE 802.11a preamble, then 11ax devices would not understand, and naturally it becomes not a common preamble. 

On the other hand, another advantage of technology neutral common preamble that is based on the IEEE 802.11a preamble is that it can also work in non-Greenfield, e.g., 5 GHz unlicensed spectrum. That is, NR-unlicensed system can perform preamble detection of Wi-Fi preambles, which will promote even better coexistence with incumbent Wi-Fi technologies by using Packet Detect (PD) thresholds in addition to the Energy detection that is already done in LAA. Furthermore, NR-unlicensed can be also protected at the same level that it protects Wi-Fi by transmitting technology neutral common preamble that is based on the IEEE 802.11a preamble.
An NR physical channels, e.g., PDCCH, PDSCH, PUSCH, etc., can be proceeded by the legacy preamble (L-STF, L-LTF and L-SIG), duplicated on each 20 MHz, for backward compatibility with Wi-Fi devices.  Note that the L-STF and L-LTF span a maximum of 16.25 MHz and L-SIG may span a maximum of 17.5 MHz.
The goals of the new preamble study is to allow for robust auto-detection and backwards compatibility with Wi-Fi devices. The capability of early auto-detection to differentiate the NR physical signals from Wi-Fi devices as early as possible would be also a preferable feature. This would reduce the number of different hypotheses at the receiver. For the design and evaluation of NR preamble, the probability of the following false detections need to be taken into account:
1) An NR physical channels with preamble are transmitted and are decoded by an 802.11a/g/n/ac/ax devices as either 802.11a/g/n/ac/ax signals.
2) An 802.11a/g/n/ac/ax signal is transmitted and an NR device decodes it as an NR signals. 
We should also consider the miss detection probability where the NR preamble is sent, but it is not decoded as such by an NR device.
Proposal: It is proposed to study the technology neutral preamble based on IEEE 802.11a preamble.
3 Conclusions

In this contribution, initial thoughts on technology neutral common preamble design for Greenfield, e.g., 6 GHz, were shared. In particular, we observed advantages of designing technology neutral common preamble based on the IEEE 802.11a preamble. That is, 1) it does not require hardware changes of existing Wi-Fi implementations and 2) the technology neutral common preamble can be also used to improve coexistence in non-Greenfields, e.g., 5 GHz unlicensed spectrum. Consequently, the following proposal was made:
Proposal: It is proposed to study the technology neutral preamble based on IEEE 802.11a preamble.
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