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Introduction
This study item [1] includes the following objectives for frequency range between 52.6 GHz and 114.25 GHz:

1. Survey on global spectrum availability and regulatory requirements (including channelization and licensing regimes)
· For 60GHz bands, TR 38.805 can be a reference.
2. Identify potential use cases and deployment scenarios
3. Identify NR design requirements and considerations on top of regulatory requirements 

Note: Work plan
· RAN#81: TR skeleton
· RAN#82-85: Objective 1
· RAN#83-85: Objective 2 and 3
· RAN#86: Conclude the SI and approve the TR 

This contribution provides some considerations of the third objective.
Discussion
The key characteristic of the bands above 52.6 GHz is the abundant spectrum resource, and hence those bands are very suitable to provide ultra-high speed transmissions. However, there are also several challenges which may restrict the use cases and deployment scenarios, e.g., the poor PA efficiency, severe phase noise level, and the high propagation and penetration losses. Therefore, the main use cases and scenarios are for the short range communication, or relatively long coverage with LoS transmission condition and high gain antenna for fixed wireless access and backhaul [2]. The functional requirements should consider the characteristics and typical use cases.
Waveform
For below 52.6GHz, NR supports CP-OFDM for DL, and both CP-OFDM and DFT-s-OFDM for UL. Overall performance comparisons should be considered before introducing any other kind of waveform, where clear motivations should be demonstrated. Specifically, the metrics for the waveform should at least include PAPR & BLER, MIMO compatibility, scalability of BW, and the inter-UE FDMA flexibility. For example, if single carrier waveform is introduced in downlink, single layer based TDM scheduling within one beam has to be adopted in order to keep low PAPR performance, at the expense of frequency resource utilization degradation.
Numerology and Bandwidth
Due to worse phase noise, above 52.6GHz shall consider scaling the numerology for larger subcarrier spacing (SCS) by considering common design framework with below 52.6GHz, i.e., scaling with 15KHz x 2u, with u larger than 3. Furthermore, due to abundant spectrum resources (e.g., 71~76GHz with 5GHz frequency resources), bandwidth larger than 400MHz per component carrier should be considered. Using a larger subcarrier spacing is also motivated by complexity consideration with affordable FFT size. Specifically, potential SCS of 960 kHz with 3300 subcarriers will have about 3.2GHz bandwidth. In addition, bandwidth should be scalable for power savings and coverage. Finally, sufficient CP length should be ensured to cover analog beam switch and/or multi-path delay by supporting larger SCS. 
Channelization and signal
Compared with below 52.6GHz, above 52.6GHz will require a larger SCS due to worse phase noise and more beams due to narrower beams. Narrower beams could be realized by using more antennas for beamforming to combat higher path loss, since more antennas could be deployed at the same size. Channelization and signal design could simply follow the design framework for below 52.6GHz by considering new numerology and increased narrow beams. Furthermore, PTRS pattern may be enhanced due to new phase noise model.
Beam management
A simplified BM framework based on below 52.6GHz for low overhead and low latency is necessary due to the narrower beam and higher number of beams, which could be studied together with the FR2 beam management enhancement. In addition, special issues arising above 52.6GHz issues should be studied, such as the beam squint phenomenon due to the ultra large bandwidth and large number of antennas for narrow beamforming.
Unlicensed application
As for below 52.6GHz, 3GPP could start with the design for licensed bands, and then extend to the unlicensed bands. The specific requirements for unlicensed bands could be studied later by the foundation of licensed band design, e.g., the coexistence study and design of coexistence mechanisms, and the design adaptation for meeting regulations (such as occupied channel bandwidth).
LoS MIMO
[bookmark: _GoBack]For the fixed wireless access and backhaul, LoS condition with massive transmit/receive antennas are considered for relatively long distance transmission. It is a fixed LoS MIMO environment. However, the accurate modeling of such channel is not supported in 3GPP yet, where the current channel model in TS 38.901 is based on plane wave modeling. LoS MIMO channel should be based on spherical wave modeling, which has been validated by field measurements in [3, 4]. Therefore, in order to support the LoS MIMO condition, practical channel model should be studied
Conclusion
This contribution provides some functional requirements considerations for frequency between 52.6GHz and 114.25GHz.
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