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1 Introduction
During RAN1#75, good progress was made with regard to finalizing the missing details of the 3D channel model [1]. Companies are expected to calibrate large scale coupling loss and geometry in phase one calibration and fast fading in phase two calibration. In [2], we have reported phase one calibration results. Although the simulation assumptions are agreed for phase two calibration [3], it still cannot be performed without finalizing all the remaining details of the fast fading modelling. Since the main target of the phase two calibration is for companies to cross check the the fast fading implementation, the natural next step after phase two calibration is to define a baseline system with which companies can compare FD/3D-MIMO systems. In this contribution, we provide our views on the baseline systems.
2 Assumptions for the baseline system
· Electrical tilting values
102 degree has been selected for phase one and phase two calibrations. As shown in [4], different tilting values have large impact on the coupling loss and geometry distribution, especially when the vertical antenna pattern is realistically modelled with side-lobes and nulls. On the other hand, it was observed by several companies that geometry and coupling loss show different trends when the tilting value changes. 
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Figure 1: Cell edge (%5-ile) geometry with different electrical tilting values in UMa and UMi scenarios

A good baseline tilting value is important to ensure proper performance comparison and calibration of elevation beamforming gain. Figure 1 shows the cell edge geometry for tilting values from 90 to 125 degrees with 1 degree granularity in UMa scenario. It can be observed that 102 degree tilting value results in the highest cell edge geometry. As it can also be observed that different tilting values may result in large cell edge geometry difference, e.g. -7dB in 117 degree and -2dB in 102 degree. 
The same simulation for UMi is repeated for a tilting range between 60 and 130 degrees, with the results also shown in Figure 1. One interesting observation is that the 102 degree is also the best tilting value for UMi in terms of cell edge geometry. And this may be due to that the null in the vertical antenna pattern for 102 degrees tilted antenna always points to the horizon. Thus although 102 degrees may not result in highest coupling loss, the geometry is highest due to reduced inter-cell interference in the elevation domain.
Observation 1: 102 degree cell common tilting results in the best cell edge geometry for both UMa and UMi.
Based on this observation, we propose:

Proposal 1: Use 102 degree cell common tilting for the baseline.
· Antenna configuration and virtualization
Two antenna configurations were proposed in [3] for the phase two calibration including Config 1 with one antenna element to one antenna port mapping, and Config 2 with 10 antenna elements to one antenna port mapping. Config 1 is not relevant to downtilt and antenna virtualization due to the one to one antenna element to antenna port mapping. Therefore, this simplified configuration is preferable to be used only for channel model calibration. 
From the viewpoint of practical antenna deployment, the multiple antenna elements to one antenna port mapping in Config 2 is more suitable for baseline performance calibration than Config 1. The number of columns N and the number of elements to virtualize one antenna port should be chosen such that they reflect the realistic deployment. To our understanding, the current configuration of Config 2 [3] could be used directly or with minor modifications. For instance, 4 columns of antennas could be considered in addition to the current 2 columns of antennas.
Proposal 2: RAN1 to only use Config 2 in phase two calibration for baseline performance.

· CSI feedback mode, codebook and transmission modes
In Rel. 12, one alternative 4Tx codebook is defined in the DL MIMO enhancement WI. Compared with Rel. 8 4Tx codebook, the alternative codebook is expected to have better performance at least in some CSI feedback modes. This can be used to evaluate the baseline performance. With regard to the CSI feedback mode, subband CQI/PMI based PUSCH 3-2 has been defined in Rel. 12. During the discussion in DL MIMO enhancement, it has been identidifed by several companies that narrow band beamforming has higher throughput improvement over wideband beamforming for the same codebook. Thus we may consider to evaluate the baseline system performance with the combination of alternative 4Tx codebook and PUSCH 3-2. With regard to transmission modes, DMRS based transmission modes are more flexible than CRS based transmission modes for closed loop MIMO operation since eNB can apply any precoders as long as the implementation constraints are kept. Thus it is more natural to selecte DMRS based transmission modes for the baseline.
Proposal 3: RAN1 to consider using the alternative 4Tx codebook, PUSCH 3-2  and DMRS based transmission modes for the baseline system.

· Implementation loss
Implementation loss is one important aspect when desigining MIMO systems. During the discussion of DL MIMO enhancement, several implementation loss have been considered. Antenna calibration error is one which is well understood. Since one antenna port maybe mapped to multiple antenna elements through antenna virtualization, the antenna calibration error, such as random delay, can have large impact on the final antenna radiation pattern. In order to fairly evaluate the baseline systems, it seems reasonable to model antenna calibration error per antenna element.
Proposal 4: Antenna calibration error needs to be modelled per antenna element for the baseline system.

3 Conclusion
In this contribution, we shared our view on multiple simulation assumptions for the 2nd phase calibration including electrical downtilt value, UE attachment modeling, antenna configuration and CRS virtualization. To recap, we have below observations and proposal:
Observation 1: 102 degree cell common tilting results in the best cell edge geometry for both UMa and UMi.
Proposal 1: Use 102 degree cell common tilting for baseline.
Proposal 2: RAN1 to only use Config 2 in phase two calibration for baseline performance.

Proposal 3: RAN1 to consider using the alternative 4Tx codebook, PUSCH 3-2  and DMRS based transmission modes for the baseline system.

Proposal 4: Antenna calibration error needs to be modelled per antenna element for the baseline system.
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