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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
Previously, the 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 potential use cases, deployment scenarios and related design requirements from UE vendor perspectives. 
1. Use cases
In previous discussion, different use cases are mentioned and categorized as following: 
· WAN operation
· Private networks
· IAB
· ITS application using vehicular communications (V2X)
However, such high level categorization may not provide too much insight for later system design requirement discussion. Further discussion on detailed descriptions of the scenarios  before discussion on requirements would be helpful. 
Use cases discussion in frequency bands above 52.6 GHz could be derived from characteristics of bands itself. From our understanding, there are at least the following characteristics that influence use cases discussion and the corresponding system design:
· Large available channel bandwidth:
· Through previous frequency band survey, the available channel bandwidth for possible application at least include more than 10GHz for V-band, ~ 10GHz for E-band and more than 5GHz around 100GHz.
· Limited coverage due to channel propagation conditions
· Channel propagation condition in bands above 52.6GHz is poorer compared to those bands below 52.6Hz. It is not only due to reduced power density with increased frequency but also due to higher Oxygen loss and rain-loss at some specific band above 52.6GHz. 
· More RF impairments 
· RF impairments in bands above 52.6GHz is more severe due to lower PA efficiency and larger phase noise. 
Based on above characteristics, we mainly envision scenarios with high data rate and low transmission power from UE vendor perspective.  These examples may include:
· Augmented reality/virtual reality headsets and other high-end wearables:
· For high-end augmented reality or virtual reality wearables like glasses, they typically demand large data rate and low transmission power. For AR/VR application, due to small latency requirement, those video may not be compressed and thus require larger than 10Gbps data rate. They may also have low transmission power since high transmission power would require large battery and increase weight of the wearable.
· UHD wireless transfer at office/mall/home
· Wireless docking at office has attracted much interest  for future wireless office environment. For wireless application at smart home and office meeting, data transmission from UE to large screen or projector also needs energy efficient transmission mechanisms. Bands above 52.7 GHz provide great potential for such low latency and high data rate transmission.
· Short range V2X communication
· ITS band above 52.6GHz is allocated at some regions. The potential large amount of frequency bandwidth enables various possible vehicular communication application. However, it is our understanding that the relative speed between the Tx and the Rx should be small due to the limitation of high band. Also the range for transmission may not be large because of limited transmission power and poor propagation conditions. 
· Mobile offloading:
· Operators may leverage bands above 52.6GHz to offload data from macro cell at hot spot. In such scenarios, high band may be DC or CA with low band for mobility purposes. Coverage for this scenario may not be chosen as optimization target. As long as previous scenarios are satisfied, mobile offloading could be managed by the network as a functional block. In our understanding, increasing the transmission power to offload data from macro as much as possible is not well justified under status-quo of millimeter wave industry.
Based on above discussion, the scenarios with low mobility, low transmission power and high data rate should be prioritized. 
Proposal 1  NR above 52.6 GHz study should include the scenarios with low mobility, low transmission power and high data rate, such as AR/VR headsets and other high-end wearables, UHD wireless transfer at office/mall/home and short range V2X communication with low relative speed.
1. Design requirements
The following requirements are proposed 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 not covered in previous email discussion and some may not be necessary. Based on our previous discussion of use cases, we have the following system design considerations:
· Coverage
· Different from what are proposed in previous email discussion, we don’t think coverage enhancement should be one of the optimization target. As discussed above scenarios, the major deployment scenarios might be short range line of sight transmission. Rather than optimizing coverage under harsh channel condition, efficient mechanisms to handle fast blockage should be emphasized. Furthermore, CA/DC with low band could help to improve the system coverage.
· Mobility support:
· Low mobility scenario should be the major optimization use case. Even for V2X scenarios, low relative speed between Tx and Rx should be assumed. High layer mobility procedures could rely on CA/DC with low band.
· Typical throughput larger than 10Gbps:
· For UHD transfer at home/office, 4k/8k video transmission is typical application, which requires larger than 10Gbps or even larger than 20Gbps throughput; 
· Consider channel bandwidths larger than 400 MHz:
· To satisfy above 10Gbps throughput since high spectral efficiency may not be possible due to large phase noise and lack of multi-path scattering;
· To coexist with other existing/potential radio communication technologies in above 52.6 GHz band;
· To reduce number of FFTs to reduce UE complexity;
· To reduce number of carriers considering large amount of available bandwidth;
· Standalone and Non-standalone
· For scenarios e.g. transmission at smart home, stand-alone may need to be supported;  
· Non-standalone e.g. DC or CA with low band may benefit system coverage and mobility support and reduce UE power consumption for cell search at high band; 
· Low latency
· For AR/VR applications, the latency should be small enough to facilitate application on wearables;
· Deployment over licensed and un-licensed spectrum should both be supported
· Un-licensed spectrum might be the major optimization use case. Licensed spectrum may naturally be supported.
· Uu and Sidelink
· Sidelink should at least be supported for ITS band
· For mobile offloading and other scenarios, Uu link should also be supported
· RF impairments due to low PA efficiency, and high phase noise
· Waveform design should take into account RF impairments in high band;
1. Conclusion
In this contribution, we presented our view on use case and system requirement beyond 52.6GHz. 
Proposal 1  NR above 52.6 GHz study should include the scenarios with low mobility, low transmission power and high data rate, such as AR/VR headsets and other high-end wearables, UHD wireless transfer at office/mall/home and short range V2X communication with low relative speed.
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