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1	Introduction
In the RAN1 Channel Model Ad-hoc meeting, the pathloss model and shadow fading model were discussed [1]. For LoS pathloss model in UMi, UMa, indoor office environment was agreed as CI pathloss model in [2]. However, for NLoS pathloss model, two models, CI model and ABG model, were proposed and discussed. To adapt one of pathloss model in NLoS, the pros and cons of pathloss models are analyzed based on the datasets in UMi street-canyon in this contribution.
2	Considerations on pathloss modeling
The CI pathloss model and ABG pathloss model for UMi street-canyon NLoS environment proposed in [1] are copied in Table 1.
Table 1. Proposed Pathloss Model for UMi Street-Canyon NLoS scenario
	Scenarios
	Parameters
	Valid Freq [GHz]
	Valid Dist. [m]

	
	n / 
	
	
	SF
	[min~max]
	[min~max]

	UMi Street Canyon (NLoS)
	CI
	3.17
	N/A
	N/A
	8.09
	0.8~73
	10~959

	
	ABG
	3.53
	22.4
	2.13
	7.82
	
	



The proposed model was analyzed based on many different measurement campaigns, which was conducted by docomo, Nokia, Qualcomm, Samsung, NYU WIRELESS, Huawei, Fraunhofer HHI, CMCC, KT, and ETRI. The detailed information for each measurement campaign can be found in Annex of the whitepaper [3]. Among the data, most of 28 GHz channel measurement data and ray-tracing data is plotted in Figure 1. To check which model can represent the datasets, CI model and ABG model in 28GHz are also overlaid in Figure 1. 
[image: ]
Figure 1. NLoS Pathloss models and the measurement and ray-tracing datasets

As shown in the Figure 1, the CI model has big differences between ABG model in short distance, and the gap is smaller in the far distance more than 200 m. Furthermore, the modeling error of the CI pathloss model is much higher in 100 m distance where the most interested service area for high-data rate services are required and most of users are deployed. For this purpose, the error which is defined as SF between the proposed pathloss models and the pathloss scattered samples are calculated by changing the measurement sample set within 100 m and 200 m. The analysis is summarized in Table 2, and the difference of model error between CI model and ABG model is larger in the short distance samples set. From this observation, CI pathloss model overestimates the pathloss model for near users
Table 2. Proposed Pathloss Model for UMi Street-Canyon NLoS scenario
	Measurement Campaigns
	Calculated SF (PL scatters vs Model)

	
	Daejeon measurement  / Samsung
	Daejeon measurement  / ETRI
	PyoungChang measurement  / KT

	Measurement sample set
up to 100m
	CI
	6.8 dB
	6.2 dB
	9.4 dB

	
	ABG
	5.7 dB
	5 dB
	10.4 dB

	Measurement sample set 
up to 200m
	CI
	12.1 dB
	5.5 dB
	9.6 dB

	
	ABG
	11.7 dB
	4.5 dB
	10.1 dB



Observation 1: The difference of pathloss between CI model and ABG model is higher in the near distance due to the 1m-reference anchor point, and two models are not different in far distance.
Observation 2: The CI model overestimates the pathloss value in predicting less than 100 m range, due to the higher loss of anchor point at 1m reference point.
From these observations and from the equations, CI model removes the degree of freedom on the equation model by putting the anchor point at 1m free-space pathloss even in NLoS condition. The reduced flexibility on the modeling can be investigated from the equation. The CI model can be rewritten in Eq. (1), however, the formula is exactly same to the form of ABG pathloss model in Eq. (2) by setting the offset value β as 32.4 and the frequency-factor γ as 2.

	                (1)
                    (2)
Observation 3: The CI model is a special case of ABG model by fixing β as 32.4 and γ as 2, then has limited degree of freedom on modeling due to the restriction.
The limitation of CI model is fixed the reference distance as 1 m. If the CI model has the optimized reference distance to fit the measurement data well, the CI model with optimized reference distance is the same form with the optimized beta in Eq. (2). It means that two models are naturally same to predict the pathloss model, except fixing the reference distance to a certain distance. Overall, the models have the similar SF values on all valid distance range, however, the CI model has worse prediction less than 100 m range by reducing the flexibility of the modeling.
Observation 4: From the Table 1 and Table 2, the SF values of two models are close within 1dB.
Thus, based on these observations, it is better to keep the ABG model to keep the same formula in the other pathloss model, such as ITU-R M.2135 pathloss model, and 3GPP 3D-SCM pathloss model, and there is no significant reason to change the pathloss formula from ABG model to CI model.
Proposal : Keep the ABG formula used in ITU and 3GPP pathloss model for the consistent modeling, and there is no significant reason to change the formula from ABG model to CI model

3	Conclusion
Observation 1: The difference of pathloss between CI model and ABG model is higher in the near distance due to the 1m-reference anchor point, and two models are not different in far distance.
Observation 2: The CI model overestimates the pathloss value in predicting less than 100 m range, due to the higher loss of anchor point at 1m reference point.
Observation 3: The CI model is a special case of ABG model by fixing β as 32.4 and γ as 2, then has limited degree of freedom on modeling due to the restriction.
Observation 4: From the Table 1 and Table 2, the SF values of two models are close within 1dB.
[bookmark: _GoBack]Proposal : Keep the ABG formula used in ITU and 3GPP pathloss model for the consistent modeling, and there is no significant reason to change the formula from ABG model to CI model
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NLoS Pathloss at 28 GHz (Measurement and Ray-tracing)
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