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[bookmark: _Ref301342314]Introduction 
In the RAN1 #84bis meeting, a Rural Macro (RMa) scenario was introduced and channel model parameters in Appendix A of [1] were taken as a working assumption. These parameters were based on the IMT-Adv RMa scenario (ITU-R M.2135). In this setting, 50% of the users are assumed to be in a car and 50% indoor. This contribution provides some details on building penetration measurements in the RMa setting and provides some measurement-based evidence for the WF provided in [1]. 
Measurement description and results  
A >25 years old building in Bedminster, NJ corresponding to a semi-urban/rural setting is considered for measurements. The siding of the building unit is made of vinyl. A 7/16 sheathing made of strand boards (wood chips) with a heavy use of glue, which has more attenuation at high frequency than higher grade sheathing using plywood. The channel sounding/measurement apparatus as well as methodology are described in broad detail in [2], [3]. 

For the interior walls, penetration loss across multiple measurement locations/samples and multiple frequencies is presented in Fig. 1(a). From this plot, we compute Fig. 1(b) by averaging over all measurements across different frequencies as well as by plotting the CDF of penetration loss across different frequencies. This study shows that the median/50th percentile of penetration loss at 22-43 GHz is approx. 2.2 dB and at 50-67 GHz is approx. 3 dB. The larger loss at higher frequencies is attributed to wall studs and its effect is limited due to sparse spacing. Thus, these measurements show a comparable response over a wide frequency range (22-43 GHz as well as 50-67 GHz). 

For the exterior walls, penetration loss across multiple measurement locations/samples and multiple frequencies is presented in Fig. 2(a). As before, Fig. 2(b) plots the average over all measurements across different frequencies as well as the CDF of penetration loss across different frequencies. These studies show that the median/50th percentile penetration loss of exterior walls at 2.5-3.5 GHz is approx. 4.7 dB, at 22-43 GHz is approx. 9.2 dB, and at 50-67 GHz is 17.1 dB. The larger loss with increased frequency is attributed to strand board construction, which leads to higher losses at higher frequencies. On the other hand, much smaller losses are seen at high frequencies for plywood based sheathing.
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Figure 1: Penetration loss due to interior walls. 
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Figure 2: Penetration loss due to exterior walls. 
Observations and Proposal 
Table 1 below summarizes the median of the penetration loss with interior walls and exterior walls in a semi-urban/rural residential building across different carrier frequencies. 
	Setting
	2.2-3.5 GHz
	22-43 GHz
	50-67 GHz

	Interior wall
	-
	2.2 dB
	3 dB

	Exterior wall
	4.7 dB
	9.2 dB
	17.1 dB


Table 1: Median of average penetration loss with interior and exterior wall across different carrier frequencies. 
The dynamic range of penetration loss from the measurements reported in Section 2 as well as Table 1 suggest that the low-loss model as reported in [4] is indeed a useful model for penetration loss modeling. This suggestion has also been made in [1]. Thus, we propose the following. 
Proposal: Adopt the low-loss model from [4] to capture the shadow fading standard deviation for building penetration in an RMa setting, as suggested in [1]. 
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