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1. Introduction

In RAN#92bis meeting, there was discussion on simulation methodology for NR unlicensed operation and the following agreements were made [1]:
	Agreement:

· For sub7 outdoor simulation evaluation:

· Select one of the following for the Outdoor sub-7 GHz scenario

· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR

· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)

· Independent dropping between two operators

· Use the NR current [57.9] meters intra-operator minimum distance

· Use [10] meters as the inter-operator minimum distance

· UE randomly dropped within [28.9] meters within the serving cell

· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1

· Within each hot-spot, randomly drop one gNB from each operator within a circle of radius [10] meters centered at the center of the hot-spot 

· The minimum inter-gNB distance is [10] meters

· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center

· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible


In this contribution, we provide our views on simulation evaluation for outdoor in sub-7GHz. 
2. Discussion
2.1. Evaluation scenario for outdoor
At the RAN1#92bis meeting, two alternatives were agreed for the sub-7GHz outdoor scenario. One is based on a dense urban scenario in [2], micro-layer TRPs are distributed randomly with minimum distances within each macro cell. Another one is similar with the outdoor scenarios in [3], the clusters are distributed uniformly random within the macro geographical region and the micro TRPs are located uniformly random within the cluster region. Considering that hotspot is the main use case for NR unlicensed operations, Alt.2 seems to be more realistic and preferable for outdoor simulation scenario.
Proposal 1: Adopt Alt.2 for the outdoor simulation scenario in sub-7GHz. FFS: detail parameters

2.2. Preliminary evaluation results and observations
 In this section, the preliminary evaluation results for outdoor scenario are provided in terms of UE received power distribution. During the discussion of RAN1#92bis meeting, it has been agreed that the distribution of UE received power from the serving links should be considered for NR-U simulation evaluation. The evaluations are based on parameters in the current agreements and we assumed one TRP per operator in a hotspot area in Alt.2 with inter-operator TRP minimum distance of 10m. In addition, the path loss model and LOS probability for UMi-street canyon in [4] are used and the center of each cluster is fixed at the center of each sector area. Figure.1 shows the cell layout of the outdoor scenario used in our evaluation. 
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Figure 1. Evaluated cell layout for outdoor scenario
· ISD: Inter-site distance
· SR: small cell dropping radius

· UR: UE dropping radius
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Figure 2. CDF of received signal strength (RSS) from serving cell
Figure 2 shows the CDF of the received power of the UE obtained from four different combination of three parameters (i.e., ISD, SR, and UR). It is observed that the probability of serving links below -72dBm is less than 1% if we assume ISD=200m, SR=10m, UR=28.9 as in agreement. 
Observation 1: Using the parameters of ISD=200, SR=10, UR=28.9m, the probability of serving links below -72dBm is less than 1%.

To increase probability of serving links below -72 dBm, the size of SR and UR were modified to 30m and 57m, respectively, while maintaining ISD=200m. Although the SR and UR are enlarged as much as possible under the condition of 200 m ISD, the probability of serving links below -72 dBm is observed to be less than 5%. In order to further increase the probability, the ISD is increased to 250m and the values of SR and UR are also increased by the same ratio, and the results of this parameter set is depicted as orange curve in Figure 2. It is observed that the probability of serving links below -72dBm is more than 10% when ISD = 250m, SR = 40m, and UR = 60m, as shown in Figure 2 and Table 1. Therefore, if we still need to meet the requirement that the probability of serving links below -72 dBm is over 10% also for outdoor scenario, we can adopt ISD = 250m, SR = 40m, and UR = 60m in outdoor scenario.
Observation 2: It is observed that the set of parameters (ISD=250m, SR=40m, UR=60m) can meet the target 10% probability of serving cell links below -72dBm in outdoor scenario.
Table 1. Percentile of -72dBm point
	ISD=200m, SR=10m, UR=28.9m
	0.4%

	ISD=200m, SR=30m, UR=57m
	4.2%

	ISD=250m, SR=20m, UR=36m
	3%

	ISD=250m, SR=40m, UR=60m
	10.4%


3. Conclusion
In this contribution, we provided our views on simulation methodology for NR unlicensed, and proposal and observations are as follows.
Proposal 1: Adopt Alt.2 for the outdoor simulation scenario in sub-7GHz. FFS: detail parameters

Observation 1: Using the parameters of ISD=200, SR=10, UR=28.9m, the probability of serving links below -72dBm is less than 1%.

Observation 2: It is observed that the set of parameters (ISD=250m, SR=40m, UR=60m) can meet the target 10% probability of serving cell links below -72dBm in outdoor scenario.
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