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Introduction

In the Study Item “Study on channel model for frequency spectrum above 6 GHz” [1], the following topics are to be discussed:
· 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. 
· Consider possible implication of the new channel model on the existing 3D channel model for below 6 GHz.
In the ad hoc meeting held in Barcelona, Spain, from Jan. 28 to Jan. 29, parameters for deployment scenarios were identified [2]. In this contribution, we focus on the additional details in the scenario based on the proposed parameters in [2] and raise some issues that need to be addressed in the study. 

Comments on user distribution and frequencies

Comments on user distribution and correlated channel model
Various use cases envisioned for 5G are shown in Figure 1. Among all use cases, 5G service in a very crowded scenario will become a critical part of the 5G requirement. For example in a crowded stadium, there could be a need to supply massive amount of data to users who are physically located very close to each other using 5G technologies. Such a high density use case was mentioned in the NGMN (Next Generation Mobile Networks) during the 3GPP RAN workshop on 5G [3]. Furthermore, up to 106 devices per square kilometer can be considered in the ITU-2020 document [4]. Offering high-data rate service to crowds has been identified as one of the requirements in the SA1 document [5]. These documents demonstrate necessity for considering extremely crowded scenarios. 
Thus, we propose to include a high density scenario for the design of the channel model. We note that high density scenario can be applied to usage in a small cell as well. In the aforementioned high density case, some users could be located very close to each other. Figure 2 illustrates a spread-out scenario in which UEs are spread out and Figure 3 illustrates a crowded use case scenario in which users are located close to each other. Indeed, channel correlation due to closely located users should be enabled by the channel model. In particular, multiple values of user densities can be considered such that 5G technologies can be evaluated in realistically dense scenarios. 
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[bookmark: _Ref442374702]Figure 1: Various use cases for 5G
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[bookmark: _Ref442181848]Figure 2: Use case in a spread-out situation
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[bookmark: _Ref442181865]Figure 3: Use case in a crowded situation


Comments on the frequencies
Several proposals were submitted during the ad hoc RAN meeting in which frequencies around 4GHz and 30GHz were proposed for indoor hotspot and rural scenarios, respectively [2,6]. After some discussions during the meeting, it was advised to have more discussion on needs for additional frequencies in the scenarios in the RAN plenary meeting in March 2016. 
It is not clear whether the group will design a unified model which cover all frequencies from 6GHz to 100GHz. Some frequencies may be prioritized for the modeling effort depending on RAN plenary discussion. Thus, it is advised to wait for the outcome of the RAN plenary discussion to make a final decision on the frequencies for each scenario, in case frequency prioritization is preferred. Table 1, obtained from [2] demonstrates the possible candidates for frequencies. 

[bookmark: _Ref442185542]Table 1 Table of frequencies and scenarios discussed in [2,6]
	Frequency, Scenario
	Indoor hot
spot
	Dense urban
	Rural
	Urban macro

	Around 700MHz
	
	
	Candidate
	

	Around 2GHz
	
	
	Candidate
	Candidate

	Around 4GHz
	Undecided*
	Candidate
	Candidate
	Candidate

	Around 30GHz
	Candidate
	Candidate
	Undecided*
	Candidate

	Around 70GHz
	Candidate
	
	
	


*  Needs for these frequencies are to be discussed in RAN Plenary #71

 Conclusion

In this contribution, we shared our views on typical usage scenarios and requirements for 5G channel modelling. Our proposals are as follows:

Proposal 1:
•High density cases should be taken into account in channel modelling. Channel correlation due to closely located users should be enabled by the channel model.


Proposal 2:
•In case frequency prioritization is preferred, frequencies per scenario should be decided after the outcome of the decision RAN Plenary, since there are uncertainties in the use of 30GHz for rural and 4GHz for indoor hotspot.
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