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1. Introduction
At the RAN#84, a study on channel model for frequency spectrum above 6 GHz is discussed and some WFs are agreed as described in the SR [1]. The SR describes that building penetration loss are agreed to include scenarios for >6GHz channel modeling. In this contribution, we present our views on modelling of pathloss and shadow fading for O2I environments. 
2. Discussion
The reference [2] proposes the penetration path loss model so called outdoor to indoor model. The model in [2] consists of one basic equation and 5 options. In these options, option 5 can consider frequency dependency and so it is preferable to predict path loss at wide frequency range above 6 GHz. The basic equation and option 5 are the following equations and can be baseline model.
The basic equation is represented by following equation.
											(4)
where  is basic outdoor path loss given by UMa and UMi,  is building penetration loss,  is inside path loss on the depth into the building.
The penetration loss  is represented by following 2 equations according to the buildings.
Old building:
							(5)
New building:
						(6)
Here, we need to discuss how to use whether the equations for old building or new building. We can consider some ways; for example, averaging the calculation results of (5) and (6), weighted averaging based on the ratio that the buildings exist in a typical environment, or taking one or other calculation results based on a random variable corresponding to the building type ratio. 
Noted that there is report in which penetration loss depends on incident angle, it is better to consider these characteristics. Option 4 in reference [2] can consider the incident angle characteristics though doesn’t take the frequency dependency into account. In order to consider the incident angle characteristics, for example, the model in which average loss depending on the incident angle is added can be considered.
In addition, the inside path loss  is represented by following equation as typical value.
																(7)
Proposal 3: Option 5 of page 27 in reference [2] is preferable to adopt the path loss model for outdoor to indoor situation since the option can consider the frequency dependency.
· How to use whether the equation for old and new building can be considered, for example, averaging the these calculation results, weighted averaging based on the ratio that the buildings exist in a typical environment, or taking one or other based on a random variable corresponding to the building type ratio.
· Taking incident angle characteristics of the path loss into account is needed such as option 4 of page 27 in reference [2]. For example, the model in which average loss depending on the incident angle is added can be considered.
3. Summary
In this contribution, we present our views on pathloss and shadow fading for O2I environments for >6GHz. Following proposals are made based on the discussion.
Proposal 3: Option 5 of page 27 in reference [2] is preferable to adopt the path loss model for outdoor to indoor situation since the option can consider the frequency dependency.
· Taking incident angle characteristics of the path loss into account is needed such as option 4 of page 27 in reference [2]. For example, the model in which average loss depending on the incident angle is added can be considered.
References
[1] 3GPP, RP-160004, 3GPP RAN WG1 Chairman, “Status Report for RAN WG1 to TSG-RAN #71”, Mar. 2016.
[2] Aalto University, BUPT, CMCC, Ericsson, Huawei, Intel, KT Corporation, Nokia, NTT DOCOMO, New York University, Qualcomm, Samsung, University of Bristol, University of Southern California, “5G Channel Model for bands up to 100 GHz”, Globecom 2015, Dec. 2015 (http://www.5gworkshops.com/5GCM.html).
[3] 3GPP, RP-160704, NTT DOCOMO, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, Nokia, Qualcomm and Samsung, “White Paper on Channel Modelling for Bands up to 100 GHz”, Feb. 2016.


1

