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1 Introduction
In RAN1#72bis, the following FFS was agreed for antenna modeling:

· FFS how to develop weights corresponding to the 3GPP antenna model [Table A.2.1.1-2 in TR36.814]

· Acting as one reference scheme when later evaluating proposed solutions

This contribution proposes detailed simulation assumptions for the baseline simulations. 
2 Assumptions for Baseline Evaluations
It is expected that for elevation beamforming and FD-MIMO various configurations of antenna and transceiver architectures will be considered [1]. It is also noted that K=1 (FD-MIMO) and K=10 (fully connected 1D active antenna array) are specific configurations which can be further considered in the next SI. 

The purposes of the baseline evaluation are under discussion since the e-mail reflector discussion after RAN1#74. One purpose of the baseline evaluations would be to evaluate performance of a reference scheme to be compared against performance of later proposed solutions as captured in RAN1#72bis’ chairman’s note. In this light, the antenna configuration and corresponding antenna gain pattern used for the baseline evaluation should be one having been widely used in the 3GPP community, rather than the newly introduced antenna configurations such as K=1 or K=10. 

It has been pointed out by a few companies that the FFS regarding antenna weights corresponding to 36.814 antenna model has not yet been resolved. Although K=10 with 0.5λ spacing can achieve the same beam width as the 36.814 antenna pattern as shown in Appendix, the antenna gain pattern obtained with the K=10 case has many differences from the 36.814 pattern. For example, the nulls and peaks, and side-lobes with different powers are clearly newly introduced behaviour with the K=10 case. It does not seem to be easy to conclude what exact antenna weight has to be used, and what features the resulting pattern should have in order to qualify as one “corresponding to” 36.814 antenna pattern. When these complications are considered, it seems that reusing the 36.814 pattern can be a good alternative as the baseline antenna gain pattern, when small modifications are applied such that horizontal beam width and front-back ratio are aligned with the newly-agreed antenna element pattern. 

Proposal: Use the following antenna gain pattern for the antenna ports for baseline evaluations:
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 65 degrees,  Am = 30 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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	Combining method in 3D antenna pattern
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For the baseline performance evaluations, TM9 and two Rx antennas can be assumed for the evaluations. Calibration metrics can include cell average throughput, 5%ile throughput and per-UE SINR cdf, similarly to the ITU channel calibration in 36.814.
Proposal for baseline evaluations:

· Transmission mode & scheme: TM9, SU-MIMO
· Scheduling: proportional fair
· Receiver: MMSE-IRC
· Number of Rx antennas: 2
· Performance metrics: cell average throughput, 5%ile throughput, per-UE SINR cdf.
· 4 Tx antenna ports, where antennas are cross-polarized and 0.5λ spaced (X X).
· CSI-RS (and CRS) antenna pattern is according to the modified 36.814 pattern with 
[image: image6.wmf]etilt

q

=12°. 
3 Conclusions

This contribution has considered baseline evaluation assumptions and made the following proposals:
· Transmission mode: TM9
· Scheduling: proportional fair
· Receiver: MMSE-IRC
· Number of Rx antennas: 2
· Performance metrics: cell average throughput, 5%ile throughput, per-UE SINR cdf.
· 4 Tx antenna ports, where antennas are cross-polarized and 0.5λ spaced (X X).
· CSI-RS (and CRS) antenna pattern is according to the following where 
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=12° antenna downtilt angle is used. 
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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	Combining method in 3D antenna pattern
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Appendix: Antenna Gain Pattern with M = 8 and 10

RAN1#72bis has agreed on a working assumption for the antenna modeling for 3D channel modeling calibration. As shown in Figure 1, 10 degree half-power beam-width, the beam width of the 36.814 pattern, can be obtained with at least two combinations of parameters, e.g., (M=8, dV = 0.64λ) and (M=10, dV = 0.5λ), with applying the agreed antenna weights and the antenna element pattern. However, the new antenna gain pattern obtained by M=8 and M=10 has different features from 36.814 pattern, as the new pattern has nulls and peaks, and different side-lobe amplitudes.
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Figure 1 Two configurations of vertical antenna parameters to obtain the half-power beamwidth of the 36.814 antenna pattern
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