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1. Introduction
The RAN SI for NR beyond 52.6GHz was approved with following objectives:
This study item 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 
In this paper, we provide our views on system design requirements for NR beyond 52.6 GHz from a UE vendor’s perspective. 
1. Design requirements
In [2], multiple use cases and deployment scenarios are captured for NR beyond 52.6 GHz. Most of the use cases share some common requirements such as high data rate, low mobility. In addition, the bands beyond 52.6 GHz also pose some serious and practical limitations to the design as RF components operating at these bands typically have impairments. The following requirements were mentioned to be considered in previous email discussion:
· Operation of wireless communications devices with low PA efficiency, and high phase noise
· PSD and EIRP limitations
· Coverage improvement to cope with harsh propagation conditions
· Support of channel bandwidths above 400 MHz 
· Agnostic system design to type of spectrum, i.e. licensed, unlicensed, or shared
· Co-existence with existing/potential radio communication technologies in above 52.6 GHz band
· Mobility support
· Inheriting physical layer channel design for below 52.6 GHz from NR Rel-15 WI whenever applicable.
In our view, some of the requirements are very important for this study. We have the following views on system design considerations we’d like to emphasize.
Support of licensed and unlicensed spectrum
Frequency range above 52.6 GHz covers not only unlicensed spectrum but also licensed spectrum. Based on the exiting survey study in [2], bands around 60 GHz (57 – 66 GHz) and 70 GHz (71-76GHz, 81-86GHz) are two expected typical frequency bands for the usage of NR beyond 52.6 GHz. From our perspective, it is unnecessary to distinguish license and unlicensed spectrum especially regarding potential waveform study in the initial study period. The reason is that bands above 52.6 GHz all sharing some common characteristics such as large channel bandwidth, RF component impairment (e.g., reduced PA efficiency, high phase noise etc.). It is desirable to study waveform and other aspects for both licensed and unlicensed spectrum.
However, there is some difference between licensed and unlicensed spectrum. For example, PSD and EIRP limits are different for certain bands (e.g., 60GHz band has 40dB EIRP limit) while others have larger EIRP limits (e.g., 85dBm in 71-76GHz and 81-86GHz bands). Furthermore, for unlicensed band, there are some additional regulation requirements in some regions. These include occupied channel bandwidth (OCB), power spectral density (PSD), listen before talk (LBT), and channel occupancy time (COT). Among them, we think how to meet LBT regulation requirement together with the operation of beamforming which is a must for beyond 52.6 GHz should be carefully studied.
There’s one more issue to be studied in this SI when operating in the unlicensed spectrum, coexistence requirement with existing RAT in the potential bands. For instance, 802.11 ad/ay have already been deployed on 60 GHz band. Therefore, NR beyond 52.6GHz shall coexistence with 802.11ad and 802.11ay on the 60 GHz, as one of typical bands. The coexistence study may consider LBT and channelization for the system design.
UE power saving
Power consumption is critical in millimeter band communication. Compared to NR FR2, operation in the bands beyond 52.6 GHz may pose even more burden on UE power consumption due to potential large number of beams, low latency and high data rate transmission/reception (i.e., continuous processing of large code block and high order modulation) and PA efficiency losses caused by RF components.  
Thus the waveform study not only should consider PA efficiency at the transmitter, but also should ensure power efficient reception. This is especially for DL or SL when UE is the receiver. Note that DFT-S-OFDM based UL defined in NR Rel-15 is limited to single layer transmissions (no MIMO). Again, power efficient MIMO operation with single carrier waveform for UE in the UL should be carefully studied.
Standalone and Non-standalone
Among all the use cases and deployment scenarios, it is expected some of them don’t require standalone operation at bands beyond 52.6 GHz where the wide area coverage is provided via another frequency band (e.g. lower band in FR1/FR2). For example, high data rate eMBB and mobile data offloading are less likely to require standalone coverage with bands beyond 52.6 GHz only. On the other hand, short-range high-data rate D2D communications and/or Industrial IoT may require a standalone NR operation at a band beyond 52.6 GHz. In these cases, initial access and related procedure should be studied to see if existing NR schemes are sufficient or not.
Different from what are proposed in previous email discussion, we don’t think coverage enhancement on top of existing NR other than waveform study to cope with low PA efficiency should be one of the design targets for both standalone and non-standalone operation. The major deployment scenarios for standalone might be short range, line of sight transmission. While, CA/DC with a low band could be leveraged to improve the system coverage for non-standalone. 
1. Conclusion
In this contribution we have presented our views toward system design requirement for bands beyond 52.6GHz. We propose to incorporate the contents of section 2 into the TR38.807.
References
[1] RP-182861	Revised SID for Study on NR beyond 52.6GHz
[2] RP‑191540, TR 38.807 v0.2.0 on Study on NR beyond 52.6 GHz, Intel, June 2019

