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Abstract of the contribution: This contribution discusses a plan for beyond 52.6 GHz in Rel-17
1
Discussion and proposal
A SI on NR beyond 52.6 GHz was approved at RAN #80 [1]. That SI has been tasked to study several aspects of NR operation in frequencies above 52.6 GHz, such as target spectrum range, potential use cases, deployment scenarios, design requirements, etc. From SID, the SI has dependence on the NR design, NR-U and V2X and IAB.

From discussions provided by companies in previous meetings, diverse use cases have been proposed: 

· eMBB, URLLC, positioning, V2X

And in terms of spectral types, both licensed and unlicensed spectrums are targeted.

We note the use cases identified for beyond 52.6 GHz pretty much cover all those for Rel-15 NR. As a holistic solution was developed in Rel-15 NR which is extendible for further evolutions e.g. for V2X and NR-U, the same approach should be taken for NR beyond 52.6 GHz and we should avoid fragmented designs targeting individual use cases.

Also from previous discussions, a number of challenges are identified. The first challenge is the higher carrier frequency. As PA power efficiency at higher frequencies tend to be become less, and impairments due to phase noise also tend to become worse, whether signal waveforms from Rel-15 NR (CP-OFDM for DL and CP-OFDM/DFT-S-OFDM for UL) are still suitable has been under study. Also at mmW, beamforming is the critical technology to close the link budget gap compared to lower frequencies. Rel-15 NR is the first generation of communication system where the beam management framework is specified. As the frequency in identified beyond 52.6 GHz frequency bands can be much higher than that targeted in Rel-15, some companies have also studied further enhancements on beam management, and some initial evaluation even indicates such further enhancements to be essential. From a realistic review of the progress in Rel-16 eMIMO, moving much of beam management enhancement work to Rel-17 looks inevitable.  Should a WI on beyond 52.6 GHz start in Rel-17, there might be overlaps in beam management enhancements in two WIs. 

The second challenge is the potentially large carrier bandwidth. For example, if the design from NR were extended for a carrier band width at 2GHz, besides implementation issues such as AGC and ADC/DAC, the required FFT size might be too much. One possible solution is the sub-spacing is increased so the required FFT size is more reasonable, and phase noise becomes less an issue. Yet with that the accompanying cyclic prefix duration shrinks proportionally, the resulted system’s capability to handle multipath may be compromised; which can severely limit the use cases it adequately covers.  

In our view, NR beyond 52.6 GHz can open many opportunities and it also present many challenges. And investigation in beyond 52.6 GHz, including waveform design should include study on phase noise, power amplifier, implementation issues such as AGC/ADC/DAC for the identified use cases. And when there are conflicting system design requirements for different use cases, it may not be feasible to make tradeoffs without detailed study, e.g. involving expertise from working groups. The study conducted so far in RAN is necessary and in Rel-17, it can be beneficial to continue the study on different use cases and their corresponding system requirements at working group level, so a clear system requirements which are thoroughly securitized emerge after that. 
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