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[bookmark: _Ref301342314]Introduction
In the September 2015 RAN meeting, the SID for above 6 GHz channel modeling was approved in [1]. As part of the study, an e-mail discussion has been conducted focusing on analysis of channel modeling activities outside of 3GPP, interested scenarios, frequency bands, modeling methodologies, etc. [2]. 
In this contribution, the channel modeling methodology is further discussed and a proposal for the way forward for 5G channel modeling methodology is provided.
Discussion on channel modeling methodologies
In the email discussions [2], companies proposed various modeling methodologies including stochastic modeling, map-based modeling, and hybrid approaches. 
The stochastic modeling approach has been successfully used for many years by the mobile industry in general and in 3GPP in particular, including the first spatial channel model 25.996 [3] and the 3D SCM model 36.873 [4]. Many companies have made implementations of these models and significant effort has been spent on calibrating these implementations. Furthermore, simulation methodologies utilizing stochastic models have been established. Significant work on extending the stochastic approach to higher frequencies and addressing other 5G-related requirements has been done, based on numerous measurement campaigns and modeling efforts within industry and academia as outlined in [5]. The stochastic modeling approach thus represents a solid foundation on which to further develop an accurate channel model that is valid up to 100 GHz. 
The map-based modeling approach is more recent and is partly motivated by some of the requirements foreseen for 5G development including support for mobility and spatial consistency. While many of the ideas appear promising, the map-based methodology would require changes from current ways of working. This could potentially have an impact not only on the model implementation but also on calibration procedures, simulation methodologies, etc. This may lead to an additional work load and possible delays before the model can be used. Further, the computational complexity of the map-based approach is not known but might be substantially higher than that of the stochastic modeling approach. 
The hybrid modeling approaches attempt to combine the stochastic modeling with some elements determined from a geometrical representation of the environment. Such models have additional capabilities beyond the basic drop-based stochastic model. A drawback is, however, that the corresponding parameterizations can be somewhat unorthodox and are less supported by measurement data. 
Weighing together the identified pros and cons of the possible modeling approaches it seems most advantageous to start from a stochastic model of the form of the 3D spatial model [4]. However, there are a number of deficiencies that could be experienced if trying to address 5G standardization using [4] in its current state. Such deficiencies include support for new frequency bands, higher bandwidths, spatial consistency and other potential requirements relevant for 5G standardization. Therefore it is foreseen that some modifications and additional features need to be introduced. Inspiration for such modifications could be drawn also from the other modeling approaches. However, in order to maintain backward compatibility and minimize the implementation work care should be taken to only introduce changes that can be attributed to new scenarios or new modeling requirements, such as those proposed in [6]. 
It is highly desirable that the performance of a simulated feature or system is consistent between the new model and the existing 3D SCM model when modeling equivalent bands and scenarios, to avoid discussions on which model is “better”. A simple solution to maintain consistency could be to mandate the use of the new model only for frequency bands above 6 GHz. However this would not address a situation in which joint low-band and high-band operation needs to be studied. Also, there may be some 5G-related modeling enhancements that are applicable also for < 6GHz operation. For that reason, it would be preferable if the behavior of the new model is consistent with the 3D SCM model for frequencies below 6 GHz to the greatest extent possible. Some well-motivated deviations can be acceptable if these are a consequence of new 5G-related modeling capabilities. 
Conclusions
Based on the discussions in clause 2 the following way forward is proposed.
Proposal 1: The new channel model should be based on the stochastic modeling methodology that is used for the 3D spatial channel model of TR 36.873 [4].
Proposal 2: Additional features and modifications to the stochastic modeling methodology should be introduced only when needed to address additional 5G modeling requirements and scenarios that will be agreed upon within the present Study Item. .
Proposal 3: The behavior of the new channel model should be consistent with that of the 3D spatial channel model [4] for frequencies below 6 GHz, except where deviations are motivated by new 5G-related modeling requirements.
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