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1. Introduction
In RAN#86, the new SID [1] on was agreed and one of the objectives of the SID is
· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].
So in this contribution, we would like to share consideration on the required changes to NR using existing NR waveform.
2. Discussion
2.1 Support of licensed and unlicensed operation
As mentioned in the SID, there may be both unlicensed spectrum and licensed spectrum between 57GHz and 71GHz. To minimize standardization workload and specification burden, a common framework could be shared for licensed and unlicensed operation.
In general, operation on the unlicensed spectrum are under more stringent requirements in order to guarantee fair coexistence of different technologies with best efforts. For example, LBT is mandatory in some regions, e.g. Europe. And there may also be requirements on occupied bandwidth and PSD etc.
Considering the above, to figure out the required changes to NR using existing NR waveform, discussion for unlicensed operation could be prioritized. Then based on the outcome, licensed operation could be supported by simply removing some unnecessary functionalities or adding essential functionalities if any.
Meanwhile, for a specific spectrum, it may be for unlicensed operation in a region but for licensed operation in another region. If it is the case, mechanism to allow UE to differentiate two types of operation should be considered at the beginning.
Proposal 1: To support operation between 52.6 GHz and 71 GHz, a common framework should be shared for licensed and unlicensed operation for less standardization workload and specification burden.
· To figure out the required changes to NR using existing NR waveform, discussion on unlicensed operation can be prioritized. Based on the outcome, licensed operation can be supported by simply removing some unnecessary functionalities or adding essential functionalities if any.
· If it is possible that a spectrum is for unlicensed operation in a region but for licensed operation in another region, mechanism to allow UE to differentiate two types of operation should be considered at the beginning.
2.2 Numerology and channel BW
For unlicensed based operation, there is a consensus on the channelization among some global standardization organizations, e.g. IEEE and Wireless Gigabit Alliance etc. According to the channelization, each channel is 2160 MHz. For NR, it is beneficial to follow the same channelization for spectrum sharing.
Regarding channel BW, for FR2 in Rel-15/16, the maximum BW for a carrier is 400 MHz. If it remains the same for frequency up to 71GHz, at least 5 aggregated carriers are required to fulfill a 2160-MHz channel. It would be inefficient considering the signaling overhead and frequency resource utilization. And due to that, it’s beneficial to support larger channel BW beyond 400 MHz. However, lager channel BW also means higher cost, which is not expected from commercial perspective.
As for SCS, for FR2 in Rel-15/16, maximum SCS for data transmission is 120 kHz. For higher frequency, lager SCS than 120 kHz would be more robust to phase noise. Meanwhile, for a certain channel BW, which could be wider than 400 MHz as discussed above, lager SCS requires smaller FFT size which could lower the cost. Therefore, it would be beneficial to introduce lager SCS for operation between 52.6 GHz and 71 GHz. For example, taking the FFT size 4096 as baseline and assuming 2160 MHz per channel in which 1880 MHz is usable (refer to the spectrum mask of 802.11ad), the corresponding minimum SCS would be 960 kHz. It could be an alternative. 
With respect to CP length, it could be scaled following the SCS in the same way as NCP in Rel-15. Because CP length is less likely to be the bottleneck of design considering the limited coverage range (e.g. ~100 m) and typical LOS and low speed scenario. Meanwhile, smaller SCS with longer CP could be used if needed in some scenario.
Proposal 2: 
· In order to achieve higher efficiency from signaling overhead and resource utilization perspective, wider channel BW beyond 400 MHz should be supported. Furthermore, 
· Lager SCS than 120 kHz can be introduced to have small FFT size in case of wider channel BW and robustness to phase noise at the higher frequency, and 
· The CP can be scaled following the SCS in the same way as NCP in Rel-15. 
· The tradeoff between performance and cost should be taken into account in the discussion on how wide channel BW and SCS would be supported in the range from 52.6GHz to 71GHz.
2.3 Interlace structure for unlicensed operation
In Rel-16, for unlicensed operation, UL transmission based on interlaced structure is supported to maximize transmission power under the requirements of regulation. However, it is only designed for SCS (including 15/30 kHz) and channel BW in FR1 (up to 7.125 GHz) considering the corresponding regulation. In Rel-17, for the similar reason, it is beneficial to design the interlaced structure for the SCS and bandwidth of the new spectrum, with consideration on the corresponding regulation.
Proposal 3: Similar as NR-U in Rel-16, to maximize transmission power under regulation requirements, interlaced structure should be supported for the SCS and bandwidth of the unlicensed spectrum between 52.6 GHz and 71 GHz.
3. [bookmark: _GoBack]Conclusion
According to the discussions above, we have the following observation and proposals.
Proposal 1: To support operation between 52.6 GHz and 71 GHz, a common framework should be shared for licensed and unlicensed operation for less standardization workload and specification burden.
· To figure out the required changes to NR using existing NR waveform, discussion on unlicensed operation can be prioritized. Based on the outcome, licensed operation can be supported by simply removing some unnecessary functionalities or adding essential functionalities if any.
· If it is possible that a spectrum is for unlicensed operation in a region but for licensed operation in another region, mechanism to allow UE to differentiate two types of operation should be considered at the beginning.
Proposal 2: 
· In order to achieve higher efficiency from signaling overhead and resource utilization perspective, wider channel BW beyond 400 MHz should be supported. Furthermore, 
· Lager SCS than 120 kHz can be introduced to have small FFT size in case of wider channel BW and robustness to phase noise at the higher frequency, and 
· The CP can be scaled following the SCS in the same way as NCP in Rel-15. 
· The tradeoff between performance and cost should be taken into account in the discussion on how wide channel BW and SCS would be supported in the range from 52.6GHz to 71GHz.
Proposal 3: Similar as NR-U in Rel-16, to maximize transmission power under regulation requirements, interlaced structure should be supported for the SCS and bandwidth of the unlicensed spectrum between 52.6 GHz and 71 GHz.
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