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NR-U Channel Access Extensions
Following the recently-concluded study item on the feasibility of using NR in unlicensed spectrum, the NR-Unlicensed WI is in progress in RAN1/2/4 [1]. The WID contains the following with regard to channel access in the 6 GHz unlicensed band:In the 6 GHz band, the channel access mechanism for NR-U will use, at least, energy detection as part of the coexistence mechanism for enabling coexistence amongst RATs including at least NR-U, [LTE-LAA], and Wi-Fi. Extensions are to be discussed in line with the framework on channel access as captured in the TR 38.889, Section 7.2.1.2 (i.e., WiFi 11a/11ax preamble, existing NR signal with potential enhancements, existing NR channel with potential enhancements) and, if agreed, the corresponding 3GPP specification impact, if any, should be addressed. 
If extensions for 6 GHz are agreed, their applicability for 5GHz is to be discussed. 
Conclusions on the extensions, if any, is targeted for RAN#83. 


In RAN1#96, after a cursory discussion on channel access extensions for NR-U, the following conclusion was recorded [2]:
Conclusion:
A common preamble and a common energy detection threshold between NR-U and other technologies for 5 and 6 GHz was discussed. There is no consensus on these aspects at this stage.


In our perspective, it is premature to conclude the discussion on extensions for 6 GHz at this stage for three main reasons. Firstly, unlike the 5 GHz band where the presence of legacy WiFi devices constrains the degree of inter-technology signalling, the 6 GHz band is more of a ‘greenfield’ unlicensed spectrum where optimizations can be made for co-channel NR-U, 802.11ax, and potentially 802.11be deployments. Secondly, the upcoming joint IEEE-3GPP workshop in July is going to assess coexistence issues and topics related to the simultaneous use of IEEE 802.11 and 3GPP NR-U in the 6 GHz band, including coexistence criteria and mechanisms [4]. Thirdly, RAN1 has not spent much time on discussing proposals for such a common preamble. Therefore, it is recommended that 3GPP RAN1 continues to discuss the principles of common preamble for 6 GHz at least until the joint 3GPP-IEEE workshop has concluded. Further considerations on the above aspects are provided below. 

Recall that transmission and reception of WiFi preambles by NR-U was also shown to satisfy the NR-U+WiFi fair coexistence criterion for 5 GHz in the NR-U Study Item [3]. In fact, the rationale behind adopting a common preamble that can be understood by both technologies extends beyond coexistence. Some of the potential benefits include [5]:
· WiFi device power saving for duration of COT occupied by NR-U
· NR-U power saving due to avoidance of blind PDCCH decodes
· NR-U power saving due to indication of COT structure (micro-sleep)
· Improved coexistence with symmetric ED/PD thresholds for both technologies
· Intra- and inter-technology spatial reuse within/across operator network(s) by adjustment of PD threshold
· NR-U serving cell burst identification

It would be beneficial for RAN1 to identify candidate channels and signals that can serve as a common preamble and provide the above benefits. One example of such a common preamble is a modified 802.11ax preamble that also carries NR-U specific information such as the DL-UL structure of the COT, PCI, and information to facilitate spatial reuse. However, this should not preclude other candidates, such as a combination of NR-U signals (e.g., DM-RS) transmitted together with the 802.11ax preamble.  
Furthermore, regarding implementation complexity, some sources have claimed that decoding 802.11 signals entails the support of a new sampling frequency by NR hardware, while another potential issue is the long delay (up to several hundred ms) needed to change BWPs of a different subcarrier spacing. While this is up to implementation at least for 5 GHz, it is noted that the NR modem need not directly decode the 802.11 preamble, since a secondary WiFi modem can be used for the purposes of preamble detection/decoding and passing the results to the NR scheduler as is already being done in certain products [6]. 

With regard to the IEEE coexistence workshop, it is an opportunity to ask meaningful questions to the IEEE 802.11 WG, such as
· Can a common preamble be composed of both 802.11 and NR-U-specific channels and signals?
· What should the decoding threshold for a common preamble be set to? 
· How can the 802.11ax preamble be modified to include NR-U specific information and still be decodable by 802.11ax devices?
· Is 802.11ax capable of decoding some or all components of the NR-U DRS?
· How can a common preamble be designed to be forward-compatible with future releases of NR-U and 802.11 technologies?
· How should the RAN1 coexistence criterion for 5 GHz be augmented [7] to account for 11ax’s impact on NR-U performance and vice versa in 6 GHz?
· In the absence of a common preamble, can performance of both NR-U and 11ax be improved by using a common ED threshold in 6 GHz?

In order to capitalize on this opportunity, it is beneficial for RAN1 to first arrive at a consensus on the high-level principles of a common preamble for at least 6 GHz. It is a secondary detail if such a preamble is mandatory or optional, for example, similar to RTS/CTS in 802.11 being optional.

In conclusion, we have the following proposal:
Proposal 1: 	Continue discussions on channel access extensions for 6 GHz (not 5 GHz) in 3GPP RAN WG1 until RAN1#98. The objective is to reach consensus on the structure and content of a common preamble, from a 3GPP perspective, that can be decoded by NR-U and other co-channel technologies. 
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