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1. Introduction
In RAN#69, a study item on channel model for frequency spectrum above 6 GHz was approved [1]. The main objectives of the SI are as follows:

	- From RAN#69 (Sep 2015) to RAN#70 (Dec 2015), RAN identifies the status/expectation of existing information on high frequencies (e.g. spectrum allocation, scenarios of interest, measurements, etc). 

· There would be email discussion between RAN#69 and RAN#70. A session will take place in RAN#70 to wrap-up the outcomes of email discussion. 

- From Q1 2016, RAN1 develops a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 

· Define the additional details of the scenarios of interest required for RAN1 work 

· Consider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modelling of wireless channels of the high frequency spectrum for the identified scenarios. 


In this contribution, we discuss consideration points on modelling methodology for channel modelling above 6GHz. 
2. Channel modeling methodology for above 6GHz
It is observed in [2] that a majority of companies revealed their views that 3GPP 3D SCM channel model can be a good starting point for discussing a new channel modeling methodology for high frequency bands. In our understanding, the map-based model might be able to provide high modeling accuracy especially for a specific deployment scenario and environment. However, it would be quite challenging due to its high computation and implementation complexity, which should not be neglected in 3GPP study. Moreover, it would be difficult for a few map-based models to represent a tremendous amount of different deployment scenarios.   
On the other hand, the stochastic model can offer the consistency between the existing 3GPP 3D channel model in [3] and new channel model to efficiently evaluate system-level performance and to identify technical feasibility for frequency bands above 6 GHz. Based on the observations, we basically prefer to consider the stochastic channel modeling methodology for above 6GHz with the existing 3GPP 3D channel modeling as baseline and to include additionally necessary features across wider frequency up to 100GHz. 
Proposal: The stochastic channel modeling methodology should be considered as channel modeling methodology above 6GHz based on the existing 3GPP 3D channel modeling as a baseline, and additionally necessary features should be included to cover radio propagation characteristics across wider frequency up to 100GHz.
It should be noted that the new channel modeling methodology needs to cater for a frequency range up to 100GHz, which implies that some parameters require additional refinements/definitions to cover a wider frequency range and to reflect characteristics that are unprecedented in channel below 6GHz. In this context, we describe several consideration points to be addressed for modeling parameters as follows. 
Firstly, it needs to be discussed how to define/modify modeling on LOS probability and path loss applicable for higher frequency bands from 3GPP 3D channel modeling. From [4], it is observed that the current modeling on LOS probability in [3] might give quite a reasonable match to measurement data and there seems no frequency dependency on LOS probability. Meanwhile, since there is no modeling on LOS probability for indoor scenario in [3], further study is needed carefully. Regarding the path loss modeling, quite a few of modeling methodologies exist such as Alpha-Beta-Gamma path loss model, free space reference distance path loss model, and so on. At the very beginning step, in order to validate which one is appropriate to represent path-loss characteristic across wide frequency bands among such modeling methodologies, the comparative study between measurement results and the equations of path loss/LOS probability modeling might be necessary. Accordingly, based on measurement results for several frequency bands and/or ray-tracing results, proper parameterizations for path loss and LOS probability equations will be followed to be applied to the frequency range above 6GHz. Additional loss due to vapor, oxygen, and rain also can be considered whether or not to be reflected if necessary. 
Secondly, a shadow fading effect is to be discussed for channel modeling above 6GHz. In the current 3GPP 3D channel modeling, standard deviation values of the shadow fading are reused from TR36.814 for simplicity and there is no distance or frequency dependency on the shadow fading in 3GPP 3D channel modeling. In [5], it can be seen that the shadowing effect shows a significant dependence on distance from measurement results for high frequency bands. In this sense, further discussion is needed whether distance dependence on the shadow fading is necessary. Even if not, considering that the current shadow fading model in [3] is only applicable to the frequency range below 6GHz, at least new parameterization which can be applied to the frequency range above 6GHz will be necessary. 
Lastly, it should be pointed out that a penetration loss for channel modeling above 6GHz needs to be focused on. According to [3], the modeling on penetration loss consists of a constant loss through outdoor wall and an inside loss as a function of inside distance. From several literatures [6-7], it is observed that outdoor to indoor penetration loss has a tendency to be dependent upon not only frequency but also material or incident angle. Thus, it would be beneficial to discuss whether further modeling on penetration loss is necessary for high frequency band. 
Besides, some unprecedented features (e.g., blockage effect) resulting from radio propagation through high frequency band need to be also addressed since there is no such modeling in the existing 3GPP 3D channel modeling. Hence, we provide such additional features, which can be found in our companion contribution [8]. 
3. Conclusion
In this contribution, we discussed consideration points on channel modeling above 6GHz, including modeling methodology and parameterizations to cover a wider frequency range up to 100GHz. The proposal based on the discussion is given as follows:
Proposal: The stochastic channel modeling methodology should be considered as channel modeling methodology above 6GHz based on the existing 3GPP 3D channel modeling as a baseline, and additionally necessary features should be included to cover radio propagation characteristics across wider frequency up to 100GHz.
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