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1 Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN#69 meeting, a new SID of channel model for frequency spectrum above 6GHz was approved in RP-151606 [1]. In this contribution, we provide our views on the scenarios and methodology for channel modelling above 6GHz.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
It is common expected that the increase of capacity demand in mobile communication will be exponential; therefore, even larger bandwidth than 100MHz would be needed. As the lack of spectrum resource for existing cellular system, the wideband spectrum available in the bands above 6GHz attracts more attention. The scenarios and methodology of channel modelling should be studied firstly for high frequency spectrum above 6GHz.
2.1 [bookmark: OLE_LINK1][bookmark: OLE_LINK4]Scenarios for above 6GHz channel modelling
Firstly, we should consider both the demand of expected service and the channel characteristics of the high frequency band above 6GHz to identify the typical scenarios.
· Demand of the expected service
· It is common expected that the high frequency bands are mainly used as the complementary bands for high data rate service and massive IoT (internet of things).
· Characteristics of the high frequency band
· With the much shorter wave length, more antenna elements can be used as massive MIMO to form narrow beams. And also with the large continuous bandwidth, high frequency bands can support high data rate inherently.
· Blocking and attenuation (rain and vegetation attenuation) should be considered for high frequency bands above 6GHz.
· With the more path loss and greater diffuse scattering in high frequency, the coverage of high frequency band is limited. However, wide area can be covered with more dense cells, as the inter-cell interference is more relaxed with the narrow beams.
Combined the two aspects mentioned above, the high frequency band is more suitable for the high data rate services in hotspot scenarios, e.g. indoor (office and shopping mall) and outdoor (open square and street canyon), so we can consider these scenarios with higher priority. Based on the discussion, we propose:
Proposal 1: For the deployment scenarios, indoor and dense urban should have higher priority.
2.2 Channel modeling methodology for above 6GHz
With the demand of internet of things and the consideration of less complexity, it’s better to establish a common channel model available for more scenarios (including UMi, UMa and indoor) and valid for 6-100GHz (same modelling methodology with different parameters for different frequency bands). 
There are mainly two methodologies for channel modelling, i.e. map-based channel model and geometry-based stochastic channel model (GSCM).
· Map-based channel model
Map-based channel model is intended for cases where accurate and realistic spatial channel properties are required. The model is based on ray tracing using a simplified 3D geometric description of the propagation environment, e.g. wall materials with roughness and ray tracing calculations. 
But it highly depends on the environment, in other words, map-based channel model changes with different environment. It needs much more work for the measurement and standard effort.
· Geometry based stochastic channel model
Geometry based stochastic channel model is further developed from WINNER/3GPP, the channel parameters are determined based on statistical distributions extracted from channel measurements. There are several stochastic parameters, e.g. delay spread, angle spread, shadow fading, and cross-polarization ratio. Different propagation scenarios are modelled by the same approach, but with different parameters.
Similarly, based on the same modelling process with 3GPP 3D channel model, different parameters can be adopted for different frequency bands above 6GHz. The GSCM model is better for simulation and network performance evaluation above 6GHz. The procedures allow GSCM to be accurate and stable for a wide range of frequencies, distances and measurement sources, as well as easy to use in practice for closed-form analysis [2].
Considering the complexity and standard consistency, we propose that the channel model above 6GHz should be based on GSCM and started from 3GPP 3D channel model.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2: The channel modelling for above 6GHz should support more scenarios and large range of frequency bands; Start the discussion based on the existing 3GPP 3D channel modelling procedure, and develop extensions to support high frequency bands.
3 Conclusion
In this contribution, we discussed the scenarios and methodology for channel modelling above 6GHz, and we proposed
Proposal 1: For the deployment scenarios, indoor and dense urban should have higher priority.
Proposal 2: The channel modelling for above 6GHz should support more scenarios and large range of frequency bands; Start the discussion based on the existing 3GPP 3D channel modelling procedure, and develop extensions to support high frequency bands.
4 [bookmark: _Ref344215723]References
[1] RP-151606, "New SID Proposal: Study on channel model for frequency spectrum above 6 GHz", Samsung, Nokia Networks, 3GPP TSG RAN Meeting#69, Phoenix, USA, 14th - 16th September, 2015
[2] T. S. Rappaport, et. al., "Wideband Millimeter-Wave Propagation Measurements and Channel Models for Future Wireless Communication System Design", IEEE Trans. Com., Vol. 63, no. 9, Sept. 2015, pp. 3029-3056

