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Introduction
The new study item on channel modeling for bands higher than 6 GHz was approved in [1]. [2]. The modeling of the channel parameters is ongoing. Towards the goal of evaluation and calibration of the channel parameters, it is necessary to define the antenna models at the UE and at the base station. In the RAN1#84 AH meeting, the WF R1-161731 [3] requested proposals for modeling the antenna element radiation pattern for the mobile station. In this contribution, we propose a UE model for use in calibration of the channel modeling, but also as a realistic way to model the UE side array behavior.
Discussion 
There are two main considerations in the modeling of UE antenna behavior:  
· Realistic modeling of antenna behavior
· Computational complexity of UE antenna gain modeling

In a previous submission [4], we had described the UE antenna gain (in azimuth and elevation) with and without the human hand. Even without the human hand, the EM simulations show that (see Figure 1 below) the coverage is not uniform around the UE. In real devices, there are a mix of patch and dipole elements and they also have interactions with nearby metallic objects to create complicated coverage patterns. In reality, there is a CDF (or a distribution) of antenna gain around the device; see Figure 2 below.
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Figure 1: Antenna gains in elevation and azimuth without hand blockage
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Figure 2: CDF of maximum gains from individual subarrays in landscape mode
While capturing the above CDF in a link level calibration setup could be realistic, it may be computationally complicated to model the EM patterns of a real UE as well as the location of the UE elements. As a result, we now propose a simpler model to capture these effects. 
Model Proposal  
Proposal 1: It is important to have a model that captures the basic aspects of subarrays and directional coverage while keeping the modeling complexity low.
The number of elements on a UE is also limited due to hardware, power and space constraints. It is important to match the antenna gain expected in typical devices. 
Proposal 2: The antenna gain and array size should match expectations in a typical device.
[bookmark: _GoBack]Based on the above criteria, we propose the following approach.
We assume K = 4 antenna elemental patterns  and with their specific coverage/visibility regions in the azimuth and elevation such that  As an illustrating example, consider the following elemental patterns that cover disjoint regions in the azimuth and elevation.  
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The appropriate subarray geometries and structures (no. of elements in each subarray, patches, dipoles, etc.) that use these elemental patterns need to be specified in this model for calibration. Note that it is not necessary for the peak gains with these subarrays to be the same.
Example: A UE may have 4 subarrays, each subarray i having 4 elements. Each subarray i may use the elemental pattern Ai. 
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