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Introduction
The RAN1-led work item on NR-based access to unlicensed spectrum, focusing on the 5 and 6 GHz bands,  was recently started [1] after RAN#82. In a related development, the IEEE has invited 3GPP and other organizations to a coexistence workshop in July 2019 [2]. In this contribution, we discuss several aspects related to the ongoing work on NR-U.
Aspects Related to the Coexistence Workshop Organized by the IEEE
The liaison statement inviting 3GPP to the work shop says, “We are delighted to invite interested members of 3GPP RAN to participate in a one day Coexistence Workshop being organized by the IEEE 802.11 Working Group, in collaboration with 3GPP RAN, in Vienna, Austria on Wednesday, 17 July 2019 between 1pm and 9pm.” The liaison further provides a link where the details of the workshop will be published (http://grouper.ieee.org/groups/802/11/Workshops/2019-July-Coex/workshop.htm). At this link, the workshop invitation reads as follows:
“The IEEE 802.11 Working Group are delighted to invite any interested stakeholders (including technology providers, solution providers, operators and users) to participate in a one day Coexistence Workshop being organized by the IEEE 802.11 Working Group, in collaboration with 3GPP RAN, in Vienna, Austria on 17 July 2019.

[bookmark: _Toc3196645][bookmark: _Toc3196749][bookmark: _Toc3200196][bookmark: _Toc3200295][bookmark: _Toc3201132][bookmark: _Toc3204894]Considering that 3GPP is one of the invitees to the workshop, it would be preferable to remove the words, “in collaboration with 3GPP RAN”, in the workshop invitation.
 
Technology Neutral Channel Access for 6 GHz Band
The NR-U study and work items focus primarily on the 5 and 6 GHz bands.
When LAA was introduced in Rel-13 for the 5 GHz band, there were already a significant number of Wi-Fi nodes deployed in the band. This led to the adoption of a coexistence criterion for the 5 GHz unlicensed band which stated that new technologies such as LAA should not impact deployed Wi-Fi more than an additional Wi-Fi network on the same carrier. As documented in TR 38.889 [1], NR-U achieves good coexistence under this same criterion by adopting coexistence methods defined for LTE-LAA for the 5 GHz band plus adopting the recommendations on channel access documented in Section 7.2.1.3.1 of the TR. Evaluations have shown [1] that not only does NR-U coexist well with Wi-Fi, but the performance of the Wi-Fi network significantly improves compared to the baseline performance of a Wi-Fi network coexisting with another Wi-Fi network.
In contrast, the 6 GHz band is greenfield spectrum and there are no existing users that need special consideration. Moreover, multiple technologies are expected to operate in this spectrum when the spectrum becomes available, e.g., NR-U, LTE-LAA, Wi-Fi, etc. Therefore, any coexistence criterion here should clearly be technology neutral. It is impractical to adopt a coexistence criterion based on Technology B not impacting Technology A more than Technology A would impact itself. Such a criterion is highly unlikely to be technology neutral. For example, an IEEE 802.11ac network could cause more harm to an NR-U network than another NR-U network. In 5 GHz, the potential of a negative impact to already deployed Wi-Fi networks led to LAA being designed so as to give preferential channel access to Wi-Fi. For example, Wi-Fi defers to LTE-LAA at ED = -62 dBm, whereas LTE-LAA defers to Wi-Fi at ED = -72 dBm. In the 6 GHz band, there is no need for such overly conservative protection for existing users and all technologies should access the band on a technology neutral basis.
A simple approach to achieve better alignment between different technologies in a technology neutral manner is for all technologies to adopt a harmonized energy detect (ED) threshold. This approach has the following advantages:
· [bookmark: _Hlk531545557]It does not require one technology to detect and decode the signals/channels of another technology.
· It enables all nodes to be respected at the same energy level regardless of which technology they use. In [3], we show that when two technologies adopt a harmonized ED threshold, regardless of whether or not one technology operates with its own lower PD threshold, better coexistence, and better overall performance for both technologies is achieved compared to the two technologies using different ED thresholds.
· Even with a harmonized ED threshold, if a particular technology, e.g., 802.11ax, prefers to use preambles to detect nodes of the same technology, this may still be done as a technology choice. In this case, the node may defer to other nodes transmitting preambles at the same level as the common ED level or at a lower level. If it chooses to do so at the same level as the common ED threshold, there is no impact to coexistence. Alternately, the node may also choose to defer to other nodes of the same technology transmitting preambles at a threshold lower than the common ED threshold if there is some performance benefit seen in a particular deployment. In other words, the use of preambles is not precluded by the use of a harmonized ED threshold. 
[bookmark: _Toc528932410][bookmark: _Toc531115492][bookmark: _Toc531115621][bookmark: _Toc531115628][bookmark: _Toc531115669][bookmark: _Toc531296362][bookmark: _Toc531610955][bookmark: _Toc3190485][bookmark: _Toc3196644][bookmark: _Toc3196748][bookmark: _Toc3200294][bookmark: _Toc3204892][bookmark: _Toc528932411][bookmark: _Toc531115483][bookmark: _Toc531115580]Technology neutral channel access based on the use of a harmonized ED threshold is a key aspect for good coexistence amongst technologies operating in the 6 GHz band. A particular technology may still use a technology-specific preamble for detection at a threshold at or lower than the harmonized ED threshold.
[bookmark: _Hlk531278731]The use of a single common ED threshold by different technologies has been discussed in the past. It was discussed during the development of the harmonized standard in ETSI BRAN where an ED threshold of -72 dBm was required and an exception was provided to IEEE technologies to be able to use a dual threshold for preamble and energy detection. As part of the discussions, a compromise was reached in ETSI BRAN [4] to remove this exception as part of the next revision of the standard which would then have required all technologies to use a common ED threshold. A liaison statement was also sent to the IEEE [5] with the following request:
[bookmark: _Hlk3203576]“RAN1 respectfully requests future IEEE 802.11 technologies to align the energy detection threshold used with other technologies operating in the same unlicensed band, e.g., -72 dBm. An energy detection threshold of -72 dBm has been chosen by 3GPP for Rel-13 LAA also with an interest in aligning with other technologies in the future.”
The IEEE duly considered the request and declined to reduce the ED threshold for IEEE 802.11ax [6] due to concerns on coexistence with already deployed 802.11 devices. The reasoning was explained as follows in [7]:
“IEEE 802 declined 3GPP RAN1’s request because it would put 802.11ax systems at a disadvantage compared to billions of existing and future 802.11a/n/ac systems using an ED threshold of -62 dBm and at a disadvantage to any LAA systems not detecting 802.11 preambles at -82 dBm.”
As can be seen from the above, the primary obstacle to adoption of the best technical solution, i.e., a common single threshold for all technologies, has been the presence of deployed devices in 5 GHz and considerations of coexistence and backward compatibility with these devices. The greenfield spectrum in 6 GHz does not have any of these problems and provides an excellent opportunity for adoption of a regime that is beneficial to all. Once again, we point out that even with a harmonized ED threshold, if a particular technology, e.g., 802.11ax, prefers to use preambles to detect nodes of the same technology, this may still be done as a technology choice. In this case, the node may defer to other nodes of the same technology transmitting preambles at the same level as the common ED level or at a lower level. 
As discussed in the previous section, the IEEE has invited 3GPP to a workshop to discuss coexistence issues primarily targeting 6 GHz spectrum. It is expected that many issues on which 3GPP has received requests from IEEE since the last coexistence workshop in August 2015 will be presented by the IEEE for discussion at the workshop. It is therefore important that requests made by 3GPP to the IEEE at the same time, such as the harmonized ED threshold for future IEEE technologies including IEEE 802.11ax, be presented by 3GPP as well.
Based on the above discussion, we propose suggesting joint-consideration of a harmonized ED threshold between 3GPP technologies (NR-U and LTE-LAA) and IEEE technologies (e.g., 802.11ax) operating in the 6 GHz band as part of 3GPP’s input to the coexistence workshop organized by the IEEE. Such input is necessary  to appropriately represent discussions that have occurred in 3GPP on coexistence aspects as well as requests to the IEEE resulting from those discussions.
[bookmark: _Toc531115485][bookmark: _Toc531115582][bookmark: _Toc531115673][bookmark: _Toc531296366][bookmark: _Toc531296488][bookmark: _Toc531610958][bookmark: _Toc3190486][bookmark: _Toc3196646][bookmark: _Toc3196750][bookmark: _Toc3200197][bookmark: _Toc3200296][bookmark: _Toc3201133][bookmark: _Toc3204895]Part of the 3GPP input to the workshop on coexistence for 6 GHz spectrum organized by the IEEE should include a request for joint-consideration of a harmonized single common maximum ED threshold between 3GPP technologies (NR-U and LTE-LAA) and IEEE technologies (e.g., 802.11ax) operating in the 6 GHz band (Such a request was already made by RAN1 in a liaison statement for 5 GHz. The reasons for not considering the request at the time do not apply to 6 GHz).
The WID for the NR-U work item [8] states the following:

[bookmark: _GoBack]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. 

As concluded in RAN1#96 [9], there is no consensus on extensions to energy detection-based channel access through adoption of a preamble for coexistence. Based on this as well as extensive discussions during the study item which resulted in no consensus, we observe the following:

[bookmark: _Toc3201134][bookmark: _Toc3204893]Further consideration of extensions to energy detection-based channel access mechanisms for NR-U through adoption of a preamble are not necessary for both 6 GHz and 5 GHz.
Conclusions
In this paper, we observed the following:
Observation 1	Technology neutral channel access based on the use of a harmonized ED threshold is a key aspect for good coexistence amongst technologies operating in the 6 GHz band. A particular technology may still use a technology-specific preamble for detection at a threshold at or lower than the harmonized ED threshold.
Observation 2	Further consideration of extensions to energy detection-based channel access mechanisms for NR-U through adoption of a common preamble are not necessary for both 6 GHz and 5 GHz.

Based on the discussion in this paper we made the following proposals affecting the scope of the NR WI:
Proposal 1	Request IEEE to remove the words, “in collaboration with 3GPP RAN”, in the workshop invitation.
Proposal 2	Part of the 3GPP input to the workshop on coexistence for 6 GHz spectrum organized by the IEEE should include a request for joint-consideration of a harmonized single common maximum ED threshold between 3GPP technologies (NR-U and LTE-LAA) and IEEE technologies (e.g., 802.11ax) operating in the 6 GHz band (Such a request was already made by RAN1 in a liaison statement for 5 GHz. The reasons for not considering the request at the time do not apply to 6 GHz).
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]
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