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Introduction
This document provides views on channel modelling study for next generation radio technology, a.k.a. “5G”, or IMT-2020 in ITU. Channel model is an essential tool for system-level and link-level evaluations – without channel model many candidate technologies cannot be evaluated. This is true also for “5G” study. To enable the “5G” technology evaluation, the “5G” channel model needs to cover the potential “5G” spectrum bands as well as the usage scenarios, and be applicable to candidate “5G” technologies. The existing channel model in 3GPP (e.g., the 3D channel model in [1]), and the ITU channel model in [2] may not be able to well cover the spectrums and scenarios for “5G”, as well as the candidate technologies. Therefore, there will be a need to study on “5G” channel model in 3GPP to facilitate the future evaluation. 
In [3], it was proposed to study the channel model for frequency spectrum above 6 GHz (specifically 6 GHz-100 GHz). It mentioned that 3GPP would need to study performance and feasibility of using high frequency spectrum above 6 GHz for further evolution beyond LTE-Advanced and for technology advancement towards 5G. 
However, besides the channel model of frequency spectrum above 6 GHz, “5G” study and evaluation also needs to consider the new “5G” usage scenarios and one needs to check whether the existing 3GPP channel models that are applicable below 6 GHz could be applied to those scenarios and candidate “5G” technologies. If not, one needs to develop/update the channel model in those scenarios and frequencies below 6 GHz as well. 
Based on the above observations, we discuss various aspects of the “5G” channel model study in the following.
Discussion of “5G” channel model study in 3GPP
In this section, we discuss various aspects of “5G” channel model study in 3GPP, including the scope, timeline, methodology, and way of working group (WG) session organization.
Scope
The “5G” channel model needs to cover the potential “5G” spectrum bands as well as the usage scenarios, and be applicable to candidate “5G” technologies. Besides the spectrum issues mentioned in [3], there are still scenario issues to be investigated for “5G” channel model study. 
In [4], three usage scenarios are envisaged for “5G”, i.e., enhanced mobile broadband (enhanced MBB), massive machine type communication (MMC), and ultra reliable and low latency communication (URC). Depending on the study of “5G” scenarios and requirements, there might be new evaluation scenarios requiring new / updated channel models for these three types of usage scenarios. It is vital for 3GPP to have a complete “5G” channel model to enable a thorough evaluation for all the identified “5G” evaluation scenarios and potential spectrum bands, including both above and below 6 GHz. 
Therefore it is proposed that the “5G” channel model study needs to address the following:
· Phase 1, from RAN#69 (Sep 2015) to RAN#70 (Dec 2015), RAN identifies the status/expectation of global spectrum allocation for the high frequency spectrum. 
· Phase 2, from Q1 2016, start the following work in RAN1
· Define the scenarios of interest for 3GPP based radio communication above 6 GHz.
· Define the requirements for the “5G” channel model for both above and below 6 GHz.
· Gap analysis between existing 3GPP channel models below 6 GHz and the evaluation scenarios identified by study of “5G” scenarios and requirements. 
· Phase 3, conduct “5G” channel modelling in RAN1
· Conduct channel modelling for the key bands above 6 GHz identified in the RAN-level study and the identified typical scenarios.
· If gap exists for below 6 GHz, develop/update the channel model for the relevant scenarios.
· Consider whether unified modelling framework can be applied to below and above 6 GHz.
For the potential gap between existing 3GPP channel model below 6 GHz and the new scenarios, one example might be in the deployment scenario which employs very large array antenna configurations. In that case, the impact of very high directivity with angular resolution down to 1 degree may need to be considered in the model. In such situations, the angular spread might be larger than the array angular resolution. It might invalidate the original assumption of Laplacian power angular spectrum (and/or its implementation by 20 sinusoids) employed in existing 3GPP 3D model. Therefore one needs to check whether update is needed to apply existing models in such deployment scenarios. 
Timeline
It is noted that ITU-R WP 5D will start the evaluation criteria and methodology study from Feb 2016 to June 2017. And it aims to finalize a new report ITU-R M.[IMT-2020.EVAL] in June 2017 [5]. In this new report, there would be definition of channel model for IMT-2020 (“5G”) evaluation. It is noted that the channel model defined therein (referred to as “IMT-2020 channel model”) will be mandatory for any IMT-2020 candidate proposals that are going to be submitted to ITU-R. Since 3GPP is assumed to submit candidate “5G” proposal to ITU-R, it is important to keep alignment of the “5G” channel model with the ITU’s IMT-2020 channel model. To guarantee this, it is proposed to 
· Keep 3GPP’s “5G” channel model study open until ITU-R WP 5D finalizes the new report ITU-R M.[IMT-2020.EVAL], where the channel model used for IMT-2020 evaluation will be defined therein.
Modelling methodology
It is noted that there are considerable efforts in industry and academy to investigate the propagation characteristics for frequency spectrum above 6 GHz (e.g., see the ITU-R’s report [6]), as well as some new scenarios. It is observed that for spectrum above 6 GHz, some new characteristics might exist, e.g., the relevance of antenna steering to pathloss exponent, and the impact of blockage, etc. Some new modelling methodology also appears to address different aspect of the characteristics and environments. These studies could facilitate 3GPP’s study on “5G” channel model. They also imply that there are potential needs to develop new modelling methodologies. In this case, one could start from investigating the potential candidate modelling methodologies, including existing 3GPP models, e.g., 3GPP 3D channel model. To reach the new model by extending the 3GPP 3D channel model could be one option. However, one needs to take into account the potential new characteristics observed from the measurements, and carefully check how the extension could account for those characteristics. It is important to identify the problems of existing 3GPP channel modelling methodologies considering supporting the 5G evaluation work in future. It is not preferable to just reuse any of the existing channel models but change the parameters only. This is because that, based on the above-mentioned characteristics, such simple extension is not likely to capture all the potential aspects of high frequency propagation characteristics. Therefore, it is proposed that 
· Extension to existing 3GPP channel models could be an option only when the identified problems of the 3GPP model have been well addressed.
WG session organization
Considering that the experts that will participate in the channel modelling work will also participate in the other RAN1 discussions, it is proposed to organize the discussion starting from Phase 2 within the normal RAN1 TU and sessions. In this way the expertise is maximized and can better guarantee the finalized model being applicable to evaluate the candidate “5G” technologies in identified scenarios. Therefore it is proposed that
· Organize the “5G” channel model study in RAN1 with normal RAN1 TU.
Conclusion
[bookmark: OLE_LINK3]Based on the above observations, it is proposed that:
Proposal 1: To guarantee 3GPP’s channel model alignment with ITU’s IMT-2020 channel model, keep “5G” channel model study open until ITU-R WP 5D finalizes the new report ITU-R M.[IMT-2020.EVAL].
Proposal 2: Organize the “5G” channel model study in RAN1 within normal RAN1 TU and sessions.
Proposal 3: Objectives of the “5G” channel model study:
· Phase 1, from RAN#69 (Sep 2015) to RAN#70 (Dec 2015), RAN identifies the status/expectation of global spectrum allocation for the high frequency spectrum. 
· Phase 2, from Q1 2016, start the following work in RAN1
· Define the scenarios of interest for 3GPP based radio communication above 6 GHz.
· Define the requirements for the “5G” channel model for both above and below 6 GHz.
· Gap analysis between existing channel models below 6 GHz and the evaluation scenarios identified by study of “5G” scenarios and requirements. 
· Phase 3, conduct “5G” channel modelling in RAN1
· Conduct channel modelling for the key bands above 6 GHz identified in the RAN-level study and the identified typical scenarios.
· If gap exists for below 6 GHz, develop the channel model for the relevant scenarios.
· Consider whether unified modelling framework can be applied to below and above 6 GHz.
Note: Extension to existing 3GPP channel models could be an option only when the identified problems of the 3GPP model have been well addressed.
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