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1 Introduction
In RAN1#73, the following the evaluation assumptions were agreed.
 Conclusion:  take the following bullets as working assumption.
· Three evaluation cases for 3D channel modeling calibration
· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)
· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1
· Transmission scheme, total number of antenna ports and elements FFS
· 1-1 mapping from antenna elements to antenna ports 
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments
· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS
· M vertical antenna elements are mapped per antenna port
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments
· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model
· For Case 1, UE attachment is modeled considering LOS angles only
· When K = M, for both UMa and UMi,  example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

· For Cases 2 and 3, UE attachment modeling is FFS
· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.
· Note: 
· multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).
This contribution presents a proposal for the unsettled parameters in the second phase.
2 Detailed Evaluation Assumptions for the Second Phase
The second phase simulations are for evaluating the baseline performance with K = 1 (Case 2) and K = M (Case 3). For both simulation cases, TM9 can be assumed for the evaluations, along with the following parameters:
· Transmission mode: TM9

· Number of CSI-RS ports = 4

· Number of UE receive antennas = 2 

One of the main objectives of calibrating Case 2 (K=1) is to calibrate fast-fading coefficients in vertically placed antennas generated by the 3D channel models among different companies. A set of parameters to calibrate the performance of the vertically placed multi-antenna system could be: 

· Number of horizontal elements = 1

· Number of vertical elements with same polarization: M = 4

· Vertical antenna spacing: dV = 0.5 λ
· Antenna polarization configurations: Co-pol

· Element to CSI-RS antenna port mapping: each of M=4 vertical elements maps to a CSI-RS antenna port.

On the other hand, Case 3 (K=M) is for calibrating the fast-fading coefficients with the newly agreed antenna weights. For this calibration, a set of parameters that could generate similar antenna gain pattern and configurations to those in TR36.814 would be:

· Number of horizontal elements: 4

· Horizontal antenna spacing: dH = 0.5 λ
· Number of vertical elements with same polarization: M = 10
· Vertical antenna spacing: dV = 0.5 λ
· Antenna polarization configurations 

· (Case 3-1): Co-pol (i.e., N=4, according to the notation in [5])

· (Case 3-2): Cross-pol with +/- 45° (i.e., N=2)

· Element to CSI-RS antenna port mapping: each column consisting of K=M=10 vertical elements maps to a CSI-RS antenna port.

· Antenna downtilting angle: 12 degs
3 Antenna Configurations for Elevation Beamforming and FD-MIMO

For the 3D channel modeling calibration purpose, it is sufficient to consider channel response to individual antenna elements, i.e., K = 1. In addition, for baseline calibration of the agreed antenna weights to develop weights corresponding to 3GPP antenna pattern in 36.814, K = M can be used. As observed by our companion paper [2],  similar patterns to the 3GPP antenna pattern having 10 degree half-power beam-width can be obtained with various combinations, e.g., (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ), where M is the total number of vertical elements and dV is the vertical antenna spacing. For channel modeling calibration purpose, one of those combinations can be used as a common assumption among different companies. 

For elevation beamforming and FD-MIMO, number of vertical elements M should be chosen according to the typical use scenarios companies have in their minds. For example, when the simplest case of antenna elements being one-to-one mapped to antenna ports is considered, the corresponding total numbers of antenna elements in the elevation beamforming SI proposal [3] and in the FD-MIMO SI proposal [4] are 8, 16, 32 and 64. According to the SI proposals, the number of vertical elements M for FD-MIMO and elevation beamforming is a power of 2, e.g., 2, 4, 8 and 16.

A reference antenna pattern for evaluating proposed solutions can be built per each value of M and dV, with applying K = M and agreed antenna weights. It is noted that as M and dV determines the vertical antenna pattern, the resultant reference antenna pattern may not be the same as the 36.814 antenna pattern.

Observation 1: For evaluating proposed solutions, a reference antenna pattern can be straightforwardly built per each value combination of M and dV, with applying K = M and agreed antenna weights.

Finally, in order to flexibly consider number of antenna ports that is potentially different from the total number of antenna elements, the antenna grouping factor K also needs to be explicitly considered. For example, the proposed SI of downlink elevation beamforming [3] has proposed to consider up to 8 antenna ports, and the proposed SI of the FD-MIMO [4] has proposed to consider 16, 32 and 64 antenna ports. In the subsequent potential SIs, it is clear that the numbers of antenna ports can be smaller than the number of antenna elements, and antenna grouping enables this implementation. 

Proposal 1: In typical usage scenarios of FD-MIMO and elevation beamforming, N total number of antennas can be partitioned into L antenna groups corresponding to L antenna ports comprising K antenna elements, where L = N/K, and N is a multiple of K.

4 Conclusions

This contribution has presented a proposal for the unsettled parameters in the second phase, and discussed antenna grouping aspects to be considered in the subsequent SIs.
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