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1 Introduction
In the RAN #80 meeting, a new SID on NR beyond 52.6GHz was approved [1]. A variety of objectives were agreed for this SI, which include target spectrum range, use cases, requirements, etc. In addition, a number of post meeting email discussions were carried out to facilitate the 3GPP’s future relevant work. 
This contribution shares our views on design requirements and considerations on top of identified spectrum and regulatory requirements. In addition, we provide inputs on the R17 standardization timeline for above 52.6 GHz SI and the relevant WI of NR-U enhancement.  
2. Discussion 
2.1 Waveform
Waveform is one of key system design requirements that are critical for NR system operating in frequency range above 52.6GHz. Different factors/metrics should be taken into account for waveform(s) selection, including power efficiency of power amplifier (PA), impacts on ADC and DAC ranges, complexity and performance, flexibility to support different transmission bandwidths across different regions.  

NR supports OFDM on DL, while UL uses both OFDM and DFT-S-OFDM waveform. The reason DFT-S-OFDM was chosen for UL was mainly due to lower PAPR compared to OFDM waveform, reducing the requested power backoff of power amplifier and hence, increasing the coverage. On the other hands, DFT-S-OFDM uses an FFT as a pre-coder and scarifies scheduling flexibility and leads to worse link performance especially in high SINR region. For NR above 52.6 GHz, we believe the existing waveforms for DL/UL should serve as the starting point and introducing any new waveform should be justified with clear benefits and significant performance gain. 

In addition, it is important to support an integer ratio between clock rates of NR below and NR above 52.6GHz to enable a potential common baseband implementation. This can be achieved by extending the Rel-15 scalable SCS design principle to higher frequency with larger u values.  

Proposal 1: 
· Rel-15 waveforms (i.e. DFT-OFDM and CP-OFDM) should be the starting point for design the waveform for NR beyond 52.6GHz Study Item (SI).
· Keep the Rel-15 scaling numerology design principle and introduce higher numerologies.

2.2 MIMO and beamforming enhancements
With the increase carrier frequency to above 52.6GHz, the number of antenna elements at both gNB as well as at UE would increase. Correspondingly, further enhancement on various MIMO schemes will be essential in providing higher spectrum efficiency (e.g. leveraging a higher-reliable LOS path and advanced path diversity to improve SU-MIMO or MU-MIMO performance and cell coverage on higher frequency). Also, study on some coordinated MIMO techniques across TPRs can be considered as part of SI scope. 


Proposal 2: 
· Enhancements on beam management and MIMO transmissions, focusing on the higher frequency, should be one of objectives for above 52.6GHz SI.
2.3 Enhancements on unlicensed operation
As summarized in [2], the frequency range beyond 52.6 GHz covers both licensed as well as unlicensed spectrum for various countries. However, Rel-16 NR-U channel access designs only target to low frequency range (i.e. 5 GHz and 6 GHz). One of key differences of NR/WiGig coexistence in above 52GHz (e.g. 60GHz) with Rel-16 NR-U/Wi-Fi in 5GHz is the mmWave propagation characteristic, which imposes the use of advanced beamforming and directional transmissions to overcome the propagation limits. The use of narrow beams enhances the spatial reuse and stimulates co-existence of different RATs, but it also changes the interference layout because energy is radiated into concrete spatial directions. This hinders the detection of on-going nearby transmission. To mitigate these problems, we believe it is important to study enhanced channel access schemes for higher frequency range (FR, e.g. 60GHz) to operate unlicensed operation. 
Proposal 3: 
· Study enhanced channel access schemes for unlicensed operation targeting unlicensed frequency beyond 52.6GHz (e.g. 60GHz unlicensed band), such as Directional Listen-Before-Talk (LBT), UE-assist Channel Access etc.
2.4 Timeline for above 52.6GHz SI and NR-U Enhancement WI
As discussed earlier, enhancements on channel access schemes should be studied for higher frequency range, which was deprioritized in Rel-16 NR-U design due to limited TUs. This would require first studying the necessity of introducing different numerology or maybe waveform for this higher frequency. Following the RAN plenary guideline to address unlicensed aspects related to other topics by those feature-specific WI, we therefore suggest potential WI on NR-U enhancement for 60GHz may start after the completion of numerology/waveform study of above 52.6GHz Study Item (SI), depending on the progress, so as to leverage the outcome of the study item for the other NR-U enhancements study (e.g. channel access enhancements).  
Proposal 4: 
· Suggest starting from a SI for NR beyond 52.6GHz and may follow by NR-U enhancement for 60GHz WI, depending on progress.

3. Conclusion 
In this contribution, we share our views on different design aspects for NR beyond 52.6 GHz and potential NR-U enhancements targeting 60 GHz frequency band with following proposals: 
Proposal 1: 
· Rel-15 waveforms (i.e. DFT-OFDM and CP-OFDM) should be the starting point for design the waveform for NR beyond 52.6GHz Study Item (SI).
· Keep the Rel-15 scaling numerology design principle and introduce higher numerologies.
Proposal 2: 
· Enhancements on beam management and MIMO transmissions, focusing on the higher frequency, should be one of objectives for above 52.6GHz SI.
Proposal 3: 
· Study enhanced channel access schemes for unlicensed operation targeting unlicensed frequency beyond 52.6GHz (e.g. 60GHz unlicensed band), such as Directional Listen-Before-Talk (LBT), UE-assist Channel Access etc.
Proposal 4: 
· Suggest starting from a SI for NR beyond 52.6GHz and may follow by NR-U enhancement for 60GHz WI, depending on progress.
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