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Introduction

In the RAN#86 meeting, SI for studying on supporting NR from 52.6GHz to 71GHz was approved and RAN4 are targeted to investigate the applicable subcarrier spacing and channel bandwidth. In the last RAN4#96e meeting,  there were extensive discussions on the channel bandwidth and subcarrier spacing and WF [2] was approved for further discussion. In this contribution, we share some further inputs from phase noise evaluation perspective.
Channel Bandwidth

Maximum channel bandwidth is in [400 – 2160] MHz

RAN4 continues to discuss about a maximum channel bandwidth. 

Minimum channel bandwidth is in [50 – 800] MHz.

Companies are encouraged to provide input in the next meeting.

Sub-Carrier Spacing

Further evaluation on feasibility of SCS from 120 kHz to 960 kHz in the next meeting.

Companies are encouraged to evaluate feasibility from RAN4 perspective, i.e.,

EVM

Timing requirement

Etc.

FFS on 1920 kHz

Discussion 
For FR2 NR system, due to the increasing operating frequency and corresponding worse phase noise model, then larger SCS and PT-RS should be supported to encounter the ICI. Therefore from that perspectives, the phase noise performance should be one of dominant factor to determine the SCS needed to be supported. In the following section, evaluation results on PDSCH MCS7/MCS16/MCS22 based on the phase noise model defined in TR38.803 are provided to show the performance comparison between different SCS and check the necessity to support the larger SCS.
2.1. PDSCH
 TDL-A
Delay spread 5ns
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Figure 1 TDL-A Delay spread 5ns
Delay spread 10ns
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Figure 2. TDL-A Delay spread 10ns
Delay spread 20ns
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Figure 3 TDL-A Delay spread 20ns
Based on the simulation results in Figure 1/2/3, for TDL-A channel with different delay spread:
For QPSK modulation, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is quite similar.
For 16QAM modulation, the performance for 240kHz, 480kHz and 960kHz is similar;
For 64QAM modulation, the performance of 960kHz SCS is slightly better than that of 480kHz CS. In addition, considering the lower output power for 52.6-71GHz and required power backoff to satisfy EVM requirements, then 64QAM should be further discussed in RAN4.
Larger delay spread may cause a performance degradation, but the LLS performance of different SCS with delay spread 5ns, 10ns and 20ns is similar.
 CDL-B
Delay spread 20ns
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Figure 4 CDL-B Delay spread 20ns
Delay spread 50ns
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Figure 5 CDL-B Delay spread 50ns
Based on the simulation results in Figure 4/5, CDL-B channel with different delay spread:
For QPSK modulation, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is quite similar.
For 16QAM modulation, SCS of 240kHz, 480kHz and 960kHz shows similar performance, performance of 120kHz is a bit worse.
For 64QAM modulation, the performance of 960kHz SCS is slightly better than that of 480kHz CS.
The performance of different SCS shows similar relative performance with delay spread 20ns and 50ns.

Based on the above simulation results and observations, then maximum supported SCS should be set as 480KHz at the current status. 

In addition, regarding the supported channel bandwidth, it could be supported from 50/100/200/400/800MHz based on the assumption that maximum FFT size is restricted to 4096.

Proposal 1: adopt the supported SCS as 120/240/480kHz for 52.6-71GHz;
Proposal 2: adopt the supported BW as 50/100/200/400MHz/800MHz for 52.6-71GHz;
Conclusions
In this contribution, we shared further inputs for 52.6GHz-71GHz and proposal is made as following:

Proposal 1: adopt the supported SCS as 120/240/480kHz for 52.6-71GHz;
Proposal 2: adopt the supported BW as 50/100/200/400MHz/800MHz for 52.6-71GHz;
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