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1. Introduction
In RAN#58, the 3D-channel model SI [1] was approved for elevation beamforming and FD-MIMO studies, where the objectives are described as follows:
· Identify the typical usage scenarios of UE-specific elevation beamforming and FD-MIMO
· Identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation for the scenarios identified being typical:
· Modeling a two dimensional array structure at the eNodeB including any modifications to the antenna patterns (taking relevant RAN4 work into account)
· 3-dimensional channel modeling including the multipath fading characteristics in both elevation and azimuth
· Identify the need for defining a new way of modeling the location of outdoor and indoor UEs within a sector in both the horizontal and vertical domains.  
· Identify the need for defining a new way of modeling the mobility of outdoor UEs in both the horizontal and vertical domains. 
· The study will consider as a starting point the ITU channel model as described by the combination of A2.1.6 and Annex B in 36.814 and determine the additions that are needed to properly model the elevation dimension of the channel to fit the elevation beamforming and FD-MIMO purposes. Work done outside 3GPP (WINNERII/WINNER+, channel modeling documentation available in public domain) can be used.
· Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by  Rel-11) with the modified evaluation methodology
In this contribution, we first discuss our views on the deployment scenarios reflecting typical use cases for elevation beamforming and FD-MIMO in Section 2, followed by the antenna configurations to be considered in Section 3.
2. Deployment Scenarios
Recalling Rel-11 CoMP scenarios which consisted of homogeneous networks (CoMP scenarios 1 and 2) and heterogeneous networks (CoMP scenarios 3 and 4), the deployment scenarios for 3D-channel model SI should at least include similar interference-limited scenarios to see potential performance gains from the study. However, a major difference from the CoMP study is to primarily focus on the 3D beamforming and MIMO effects, so it is also desired to exclude as many not-so-relevant factors as possible which may hinder to see and analyze the performance results from 3D-channel modeling and relevant transmitting schemes.
Based on this, our views on the typical deployment scenarios to be considered for this study would be categorized as the following three scenarios:
· Scenario 1:  Single-cell (inH or UMi)
· Scenario 2:  Homogeneous network with 19 cells (UMa)
· Scenario 3:  Heterogeneous network with 19 cells, with low power RRHs within the macro-cell coverage (BS:UMa, RRH:UMi)
Figure 1 shows an illustration of Scenario 1, where we depicted one of indoor use cases of elevation beamforming and FD-MIMO as an example. This modeling could reflect various use cases such as station, subway, museum, concert/banqueting/sports/exhibition hall, and office, where a new type of eNB with a number of antenna elements (e.g., active antenna systems with panel antenna arrays, etc.) can support a large number of UEs spread on the coverage area. Specifically, the elevation beamforming on top of horizontal beamforming (or FD-MIMO with joint optimization between azimuth and elevation beams) can enable to form a “2-dimentional sectorization” on the ground, which cannot be possible by using only existing horizontal beamforming with LTE codebooks. This kind of 2-dimentional sectorization by adding vertical antenna elements would bring significant throughput enhancements especially for a crowded hotspot zone mentioned earlier. In order to investigate a pure performance gain from adding elevation beams, a model as much simplified as possible is desired at least for a primary stage of this study. It can also be noted that an additional benefit from the single-cell model is to make the simulation time much faster, in consideration of heavier burden to include elevation beam factors into the simulation for this study. 
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Figure 1:  Illustration of Scenario 1 – Single cell (inH or UMi).
More specifically, Figure 1 illustrates three UEs each served on a different “2-dimentional sector (2D-sector)” by an eNB having (L,M)-port panel arrays, where L is the number of horizontal antenna elements and M is the number of vertical antenna elements. Although Scenario 1 only considers a single-cell covered by this kind of eNB, inter-2D-sector interferences would make this Scenario 1 being an interference-limited as well, since a 3D-beam generated by the eNB cannot be ideally pin-pointing a target 2D-sector. An interesting observation from this model is that each 2D-sector area would be getting more irregular if the height of the eNB (denoted by dH in Figure 1) is set too low. It is because the added vertical elements create the “V-sector” 1, 2, and 3 illustrated in the figure, and if dH is too low, V-sector 1 is going to be narrower while V-sector 3 is going to be wider, which is also represented in the figure with the shaded ellipse area on each UE. So, the ratio of parameters among dH, d1 and d2 should be set by considering this factor as well for the evaluation assumption, and one possible parameter set could be dH = 10, d1 = 30, and d2 = 20, all in the unit of meter.
As mentioned earlier, Scenarios 2 and 3 can also be considered similar to CoMP scenarios, but the factors from adding elevation beams are applied on each scenario to show the system performance for elevation beamforming and FD-MIMO effects, in conjunction with the effect of managing interferences between cells.
3. Antenna Configurations
As we denoted (L,M)-port panel arrays in Section 2, a 3D array antenna can have both vertical and horizontal dimensional antenna elements. Since there are different characteristics and usages between vertical and horizontal antenna elements, the number of antenna ports in two directions can be separately given as L 
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{1,2,4,8} and M 
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{1,2,4,8}, but with restriction to the total number of antenna ports L*M 
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{16,32,64}. To make the evaluation assumption as much simplified as possible, it would be more desired to have down-selected candidate sets for (L,M) preferred by operators.
The vertically arranged M antenna elements may be virtualized into the Msub antenna ports (M > Msub) by the radio distribution network (RDN) as described in [2]. This antenna virtualization can be utilized for elevation beamforming, and in this case, only Msub power amplifiers may be used at the transmitter. For evaluation assumptions and performance result comparison, it may need to be decided whether the same number of power amplifiers (Msub) is assumed or the same number vertical antenna elements (M) is assumed, to be described for the simulation setup. It is because the former implicitly neglects the cost factor per antenna element, and the latter takes the cost factor per antenna element into account so that the total number of vertical antenna elements (M) should be given per simulation setup. In the latter case, whether further antenna virtualization is applied or not is treated just as a factor of transmission strategies.
4. Conclusion
In this contribution, we discussed our views on deployment scenarios and the antenna configurations for elevation beamforming and FD-MIMO. Especially for deployment scenarios, the following three scenarios are suggested for the 3D channel model study:
· Scenario 1:  Single-cell (inH or UMi)
· Scenario 2:  Homogeneous network with 19 cells (UMa)
· Scenario 3:  Heterogeneous network with 19 cells, with low power RRHs within the macro-cell coverage (BS:UMa, RRH:UMi)
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