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Introduction
[bookmark: _Ref398821160]In RAN#77 meeting, a revised SID on NR-based access to unlicensed spectrum was approved. In the SID [1], one of the objectives is specified as below:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 
In this contribution, we mainly discuss the simulation methodologies for NR Unlicensed operations. 
Discussion
The principle of the NR-based unlicensed band access evaluation methodology is to compare the performance of NR-U, LTE- based LAA and WiFi coexistence in different  scenarios. In addition, the study of the NR-based access in unlicensed spectrum would include the performance impact between different systems.  The evaluation methodology for the LTE-based LAA coexistence with WiFi in 5GHz band should be considered as the baseline for 5GHz operation. Both indoor scenario and outdoor scenario can be considered for NR-U coexistence evaluations as given in [2] with the following coexistence cases to be considered:
· NR-U and NR-U coexistence 
· NR-U and LTE-LAA coexistence
· NR-U and WiFi coexistence
The evaluation methodology of NR-U and LAA/WiFi coexistence case is as follows, .
For each UE and eNB/AP drop
· Step 1: Performance metrics for two LTE-LAA/WiFi networks coexisting in an  evaluation scenario are evaluated and recorded.
· Step 2: Some LTE-LAA/WiFi nodes are  replaced by NR-U nodes for the group of eNBs and UEs served by one of the LAA/WiFi operators. Performance metrics of the LAA/WiFi network coexisting with the NR-U network are evaluated and recorded.
The two step procedures can be used to evaluate coexistence between NR-U and LTE-LAA/Wi-Fi in an unlicensed band by comparing the output of the performance matrices. From the performance results, we can observe whether the addition of NR-U would have more or less degree of impact to the performance of LTE-LAA/WiFi comparing to an additional LTE-LAA/WiFi network on the same carrier based on the proposed coexistence methodology.
In the NR-U and NR-U coexistence case, the following evaluation methodology is followed.
· Performance metrics for two NR-U operators coexisting in a given evaluation scenario are evaluated and recorded.
A comparison of the performance metrics for the two NR-U operators can be used to evaluate coexistence between two LAA operators in an unlicensed band. 
Some simulation assumptions based on LTE-LAA can be reused. Discussion on other detailed simulation assumptions is also necessary, e.g. we can consider to use 5G channel model UMa and UMi, the carrier frequency for NR-U can be 6GHz, the system bandwidth per carrier can be larger as 100M and so on.
Conclusions
In this contribution, the evaluation methodologies for NR-U were discussed. We propose to reuse LTE-LAA simulation scenarios to compare the performance between NR-U and LTE-LAA/WiFi. Some of the simulation parameters in LTE-LAA simulation can be used. More detailed simulation assumptions would be discussed after the evaluation scenarios of co-existence are agreed.
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