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Introduction 
In this contribution, we will evaluate the delay spread on the sub-7GHz NR-U deployed environments, which is an important factor for determining that the CP lengths corresponding to different possible numerologies are sufficient or not. Based on the simulation parameters and network topologies agreed in previous meetings, the evaluation results for both indoor and outdoor scenarios are provided and some observations are made.
Evaluation Results
In Figure 1, we provide the distributions of the RMS delay spreads for UEs dropped in indoor and outdoor deployed environments. For indoor scenario, as shown in Figure 1(a), the RMS delay spreads are quite small, all the UEs exhibit RMS delay spreads smaller than 0.15 microsecond. For outdoor scenario, there are two alternative layouts for sub-7GHz should be considered, based on the agreements in RAN1#93[1] and RAN1#94[2]. In outdoor scenario 1, there is a constraint on inter-operator micro-layer TRP maximum distance, and the ISD for macro cell size is 200m. In outdoor scenario 2, the inter-operator micro-layer TRP maximum distance is not limited, and the ISD for macro cell size is 300m. In Figure 1(b), it can observed that the RMS delay spreads in outdoor scenario 2 are slight larger than scenario 1. This is because scenario 2 has more UEs served by farther micro-layer TRPs than scenario 1 due to the larger macro cell size. When a UE has a larger distance between the serving cell, the LOS probability of its channel would be deceased, and thus the UE exhibits a larger RMS delay spread.
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Figure 1. UE RMS delay spread CDF for (a) indoor sub-7GHz (b) outdoor sub-7GHz

In Table 1, we summarize the percentile of UE RMS delay spread distribution for both indoor and outdoor scenarios. The table show that  most of the UEs in sub-7GHz NR-U deployed environments exhibit RMS delay spreads smaller than 0.6 microsecond. Even for 0.3 microsecond RMS delay spread, only 1.5%/2.1% UEs in outdoor scenario exceed the value. The evaluation results demonstrate that the CP lengths corresponding to 15 kHz, 30 kHz and 60 kHz numerologies would be sufficient for sub-7GHz NR-U operation in indoor and outdoor scenarios.

Table 1. Percentile of UE delay spread distribution for indoor and outdoor scenarios
	
	
	
	

	Indoor
	0%
	0%
	0%

	Outdoor scenario 1
	5.2%
	1.5%
	0.1%

	Outdoor scenario 2
	7.8%
	2.1%
	0.6%




Observation 1: According to the RMS delay spread distributions, the CP lengths corresponding to 15 kHz, 30 kHz and 60 kHz numerologies would be sufficient for sub-7GHz NR-U operation in indoor and outdoor scenarios.


Conclusion
In this contribution, we discussed the evaluation results for NR-U operation. Based on the discussion, we have the following observation:
[bookmark: _GoBack]Observation 1: According to the RMS delay spread distributions, the CP lengths corresponding to 15 kHz, 30 kHz and 60 kHz numerologies would be sufficient for sub-7GHz NR-U operation in indoor and outdoor scenarios.
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