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1. Introduction
In RAN1#94, the frame structure for NR-U was briefly discussed and the following agreements were made [1]:
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
According to the above agreements, it is not clear if 60kHz SCS should be supported since the same numerology requirements will lead to additional design of SSB and PRACH regarding 60kHz SCS. In addition, the application of FBE in NR-U needs further study since fairness should be ensured for channel access. In this contribution, we discuss the feasibility of 60 kHz SCS and FBE in NR-U.
2. Numerology for NR-U
In Rel-15 NR, only 15/30KHz SCS are supported for SSB/RMSI/OSI in FR1. According to agreements made in RAN1#94, all DL (or UL) signals/channels with 15 KHz SCS or 30 KHz SCS are beneficial, and Rel-15 NR system can already support them. It was argued that introducing 60 KHz SCS for FR1 will increase the channel access opportunity due to shorter slot duration. One can argue that slot length is even shorter in 120 KHz SCS thus it is more beneficial! Introducing 60 KHz SCS not only requires whole lot of signals/channels design [3] as well as related potential signaling aspects, the benefit is not yet quantified. On the other hand, Rel-15 NR supports non-slot based transmission with 2, 4 or 7 symbols in DL and symbol length of 1~14  in UL. One way to decrease the gap between LBT and actual transmission in DL is to introduce more starting positions. However, there is intensive discussion on how to minimize PDCCH detection complexity and power consumption at the UE. It seems the argument for shorter slot length doesn’t stand while looking for decreasing power consumption on PDCCH detection at the same time. While the benefit of introducing 60KHz SCS is not clear and considering potential impact on NR spec and UE power consumption, in our view 60 KHz SCS should not be supported in Rel-16 NRU.

Proposal 1: 60 KHz SCS is not supported in Rel-16 NRU.
3. FBE in NR-U
Frame based equipment (FBE ) is an equipment where the transmit/receive structure has a periodic timing with a periodicity equal to the fixed frame period as shown in Figure 1 [2]. The initiating device may change its fixed frame period, but it shall not do more than once every 20ms. 
A single observation slot with a duration not less than 9 us CCA should be performed immediately before the transmission on an operating channel at the start of the fixed frame period. If the operating channel is sensed to be idle, the initiating device is allowed to transmit within the channel occupancy time (COT). If the initiating device finds that the operating channel occupied, there shall be not transmission during the next fixed frame period. The channel occupancy time shall not exceed 95% of the fixed frame period and shall be followed by an idle period until the start of the next fixed frame period. 
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Figure 1 Frame based equipment

The FBE channel access scheme is beneficial for coordinated operations among different nodes. For example, different nodes (gNB) can share the same operating channel if they are perfectly synchronized and have the same frame structure. They can perform a one-shot LBT immediately before the fixed frame period and start transmission simultaneously if the channel is sensed to be idle. The FBE is especially usefully in industry scenarios where pieces of coordinated equipment are deployed by a single operator. However, when there are WiFi nodes or other load based equipment (LBE), it will be hard for the frame base equipment to access the operating channel since the LBE channel access scheme is more flexible and may have more opportunities to access the channel. Therefore, FBE shall not be deployed in the scenarios where LBE exists.
In addition, if the transmission nodes are not synchronized or if the transmission nodes belong to different operators and coordination among operators is not feasible, the FBE channel access scheme may not be able to ensure fair coexistence and good performance. Some nodes may have less opportunity to access the channel since their fixed frame period starts later than that of other nodes. Besides, if there is no coordination among different operators, the interference may not be manageable if they access the channel simultaneously.
Proposal 2: The FBE can be applied at least in the scenario where the absence of system operating with LBE can be guaranteed.  

Proposal 3: The FBE can be applied in the scenario where transmission nodes are synchronized and coordinated.

4. Conclusion

In this contribution, we discussed the feasibility of the. The following observations and proposal are given:

Proposal 1: 60 KHz SCS is not supported in Rel-16 NRU.
Proposal 2: The FBE can be applied at least in the scenario where the absence of system operating with LBE can be guaranteed.  

Proposal 3: The FBE can be applied in the scenario where transmit nodes are synchronized and coordinated.
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