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1. Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]In [1], the modeling methodologies for the additional features was discussed. This contribution discusses how to support large channel bandwidths and large antenna arrays for >6GHz.

2. Modeling Methodology for Large Bandwidth and Large Antenna Arrays
Support of large bandwidth with large antenna arrays 
In the current 3D channel model [2], the channel is generated using array manifold vectors with the antenna arrays. The use of the array manifold vectors is an approximation, and if the bandwidth is small compared to the carrier frequency and the array size is not large, this approximation is reasonable. However, when the bandwidth becomes large, this modelling becomes inaccurate. For more details, please refer in [3]. 

The channel generation process for current 3D channel model is explained at step 11 in [2]. For only the two strongest clusters, subpaths (rays) are spread in delay to three sub-clusters (per cluster), with fixed delay offset {0, 5, 10 ns}, and for the rest clusters, each ray within a cluster has the same time of arrival (TOA). However, the large bandwidth of millimeter wave systems that achieves the extremely high delay resolution calls for a more accurate model of intra-cluster subpath delays. Therefore, it is more accurate to model for wideband arrays system that each ray within a cluster has a unique TOA as follows:




[bookmark: OLE_LINK4][bookmark: OLE_LINK5]In [5], a method to allocate a unique TOA to each ray within a cluster is described as follows:




In this approach, the TOA of each ray is determined by the angle of departure and arrival (AoD and AoA) of the each ray and the location vector of transmit and receive antenna elements. 

[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In addition, a new angular sampling method to use direct sampling of the target power-angular spectrum (PAS) was proposed in [4]. The new method named uniform angular sampling is that the angular range is sampled uniformly, and the power values are obtained according to the target PAS. It is more suitable for large array systems than the conventional method [2] called uniform power sampling which is to allocate the same power to each ray while arranging the each ray in a non-uniform manner.


[image: ]

Figure 1. Illustration of different angular sampling [4]


3. Conclusion
Based on discussions in modeling methodology for large bandwidth and large antenna arrays, the following is proposed:
Proposal: To support large channel bandwidths and large antenna arrays, a wideband model which allocates a unique TOA to each ray can be adopted. In addition, the uniform angular sampling method is more suitable for large array systems than the conventional uniform power sampling method.
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