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1 Introduction 

In RAN1 #92, the following agreement was made [1]: 
	Agreement:
· The study targets identification of additional functionality needed for a PHY layer design (except channel access procedures) for operation in unlicensed spectrum that may be applicable over a particular frequency range (e.g., sub-7 GHz, 7-52.6 GHz, > 52.6 GHz).

· FFS: The definition of the frequency ranges

· Note: Optimizations for a particular frequency band may be necessary.

· Note: Channel bandwidths below 5 MHz are not targeted

· The study targets the design of channel access procedures for frequency bands based on coexistence and regulatory considerations applicable to the band.
· Note: The study includes identification of procedures for technology neutral channel access for frequency bands that may become available subject to regulations.

· The study assumes regulation will provide the framework concerning the protection for the techonologies not using unlicensed access in those bands.
Agreement:

From RAN1 design perspective, the study is not limited to a particular unlicensed band

Note: This does not have any implications on prioritizations between unlicensed bands

Note: The study does not target sub-1GHz unlicensed bands




From the above agreements, it can be understood 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]. 
In this contribution, 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., 11n/ac/ax, always start with 11a preamble consisting of legacy short training field (LSTF), legacy long training field (LLTF), and legacy SIG (LSIG) field, except for 11n preamble for Greenfield, designed for 11n operating in a band where no legacy Wi-Fi devices are operating. The reuse of 11a legacy preamble in the later IEEE 802.11 technologies is for backward 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. 

[image: image1]
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, 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 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 simply 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 compared to when only energy detection is used. 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.
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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