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1	Introduction
The study item on NR-based access to unlicensed spectrum that was approved at RAN#80 [1] includes the following objectives:
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz, 6GHz bands 
Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier;

In this contribution, we discuss the feasibility and implications of using Wi-Fi preambles in NR-U. 

2	Discussion
Transmission of a Wi-Fi preamble at the beginning of a NR-U transmission burst has been proposed by some companies. While a common preamble might in principle facilitate improved co-existence amongst different systems in some scenarios, there are a few significant drawbacks as well.
In relation to NR-U frame structure, the implications of numerology – in particular subcarrier spacing - have been discussed rather extensively, and it was concluded that operating all DL or UL channels with the same numerology provides several significant benefits. A related agreement from RAN1#94 is:

Agreement: 
· It is identified that being able to operate all DL signal/channels with the same numerology for a carrier and at least for intra-band CA on serving cells on unlicensed bands has at least the following benefits (at least for standalone operation, FFS whether this is benefit is realizable for inter-operator measurements)
· Lower implementation complexity (e.g., a single FFT, no switching gaps)
· Lower specification impact
· No need for gaps for measurements on frequencies with a configured serving cell in unlicensed bands
· It is identified that being able to operate all UL signal/channels with the same numerology for a carrier and at least for intra-band CA on serving cells on unlicensed bands has at least the following benefits 
· Lower implementation complexity (e.g., a single FFT, no switching gaps)
· Lower specification impact
· Common interlace structure
· No need for gaps for transmission of SRS on a configured serving cell in unlicensed bands
· FFS: PRACH benefits
· FFS: same numerology for DL and UL considering switching gap



[bookmark: _GoBack]Release-15 NR supports in principle operation with multiple numerologies. As an example, different bandwidth parts can be configured to have different subcarrier spacings. However, changing of bandwidth parts is a relatively slow procedure, taking in the order of 600 to 2000 microseconds. Such time scale is obviously way too slow for NR-U operation, where the time scale for LBT related procedures in in the order of a few microseconds.

Observation 1: Changing of subcarrier spacing following BWP switching takes hundreds of microseconds.

In NR-U, the subcarrier spacings (SCS) under consideration include 15, 30 and 60 kHz. On the other hand, in IEEE 802.11a/g/n/ac, SCS is 312.5 kHz. Because of this imparity, transmission or reception of Wi-Fi signals, including preambles, is impractical for NR-U gNBs and UEs. More precisely, the identified benefits of operating all DL or UL signals with same numerology would be lost.
Observation 2: Usage of Wi-Fi preambles results in:
· Higher implementation complexity (e.g., multiple FFTs and potentially also other components, and interfaces between those, switching gaps in the order of hundreds of milliseconds or more)
· Higher specification impact
· Need for gaps for measurements on frequencies with a configured serving cell in unlicensed bands

Considering the above points in more details, the most significant issues relate to the switching gaps. The point with Wi-Fi preamble is to let other nearby nodes know that a given channel will be occupied immediately after the preamble for a certain period of time. This inherently assumes that the data transmissions can follow the preamble with no or only minor gaps. However, considering the findings related to changing of SCS in Rel-15 NR, this does not seem achievable in current NR platforms even with the current set of NR numerologies. The issue becomes even more complicated with WI-Fi SCS of 312.5 kHz which is not an integer multiple of any of the NR SCSs.
On the other hand, any gaps between the preamble and the related data transmission that are longer than a few microseconds would essentially defeat the purpose of transmitting a preamble in the first place. Therefore, we conclude that Wi-Fi preambles are not in practice feasible under the NR-U framework, and NR-U – Wi-Fi coexistence cannot rely on those. Instead, NR-U - Wi-Fi coexistence should rely on truly technology neutral methods, primarily energy detection. 
Proposal: NR-U UEs and gNBs are not expected to transmit or receive Wi-Fi preambles prior to NR-U transmissions.

3. 	Conclusions
In this contribution, we have presented analysis on the complexity associated with transmission or reception of Wi-Fi preambles in NR-U. Following observations are proposal is made.
Observation 1: Changing of subcarrier spacing following BWP switching takes hundreds of microseconds.
Observation 2: Usage of Wi-Fi preambles results in:
· Higher implementation complexity (e.g., multiple FFTs and potentially also other components, and interfaces between those, switching gaps in the order of hundreds of milliseconds or more)
· Higher specification impact
· Need for gaps for measurements on frequencies with a configured serving cell in unlicensed bands

Proposal: NR-U UEs and gNBs are not expected to transmit or receive Wi-Fi preambles prior to NR-U transmissions.
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