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1 Introduction
Elevation beamforming and FD-MIMO[1] aims to utilize vertical antenna pattern to further improve system performance and potentially reduce the interference to other cells. It has some different properties with typical 2D beamforming/MIMO technologies that 3GPP has discussed, besides, their application scenarios may also be different. So what scenario could best reflect the 3D beamforming gain should be considered as a first step of this study.
In this document, we discuss three prioritized scenarios for UE-specific elevation beamforming and FD-MIMO.  
2 Discussion
Basically we think following scenarios should be considered and prioritized, 
1) Macro AAS only scenario
As indicated in [2], there could be some different AAS (active antenna system) deployment scenarios e.g. Macro AAS for wide area coverage, Micro AAS for medium range coverage, and Pico AAS for local area coverage, depending on level of minimum coupling loss, location of BS antennas, etc.  Each of the AAS scenarios could benefit from 3D Beamforming, but their applicability and feasibility may be different. 

Compared with conventional eNB with fixed downtilt, eNB supporting 3D beamforming needs more cost to support AAS in RF part, more interactions between RF and baseband/O&M, and more complicated algorithms in baseband part. So some low cost eNB, for example Pico, Home eNB, small cell eNB potentially with omni antennas may not support such feature very well. In addition, some of macro base stations already have electrical beam tilting systems [3] and some may be based on Iuant interface to control remote electrical titling (RET) antennas [4]. In such case, the modification might be less. In addition, Macro only scenario has been well studied in RAN1 and it could be good benchmark to see the gain of 3D beamforming. Therefore, macro AAS only scenario should be evaluated.
2) Vertical deployment scenario 
Vertical deployment scenario (i.e., offices in high building shown in Fig.1) could be a typical 3D beamforming scenario but other scenarios, like shopping-center, factory and school are also important scenarios which may be studied.
Elevation beamforming and FD-MIMO provide adaptive control over the elevation dimension. However typical 2D channel scenario which can not distinguish vertically spatial position may not reflect the 3D beamforming gain very well. Therefore vertical deployment scenario, for example, offices in high building may be necessarily highlighted in 3D beamforming studying. In addition, other scenarios, like shopping-center/factory/school could also get benefit from 3D beamforming.
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Figure 1 vertical deployment scenario
3) Centralized/distributed FD-MIMO scenario
Due to potentially large size of array elements for antenna array in FD-MIMO, which would support {16,32,64} transmit antenna units [5] or transmit antenna ports, it may be difficult for operators to set up the whole antenna system in one BS tower in some cases. Thus distributed deployment of antenna systems is one reasonable option in such case, as shown in Fig.2. It may need to consider enhanced interfaces between multiple eNB/TP/RP coordination for radio resource management in distributed deployment type. Another aspect is the interaction and/or enhancement on Iuant interface.
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Figure 2 centralized deployment of antennas (left) and distributed deployment of antennas (right) in FD-MIMO
Based on the three scenarios above,  we think re-evaluation of CoMP, eICIC/FeICIC or other interference coordination technology may be needed as well. The considering is as follows,
Due to larger beamforming gain based on 3D beamforming framework, there are cases with larger interference from other cell although there are cases with reduced interference from other cells. So it would be worth to re-evaluate CoMP, eICIC like interference coordination. CoMP + 3D beamfroming may lead to some spec discussion, for example, in case of FD-MIMO, CoMP would lead to the CSI-RS resource become more crowded.  CoMP + 3D beamforming would make CSI feedback more complicated.  
3 Conclusion
For study of UE-specific elevation beamforming and FD-MIMO, we propose to evaluate following scenarios:
1) Macro only scenario
2) Vertical deployment scenario
3) Centralized/distributed FD-MIMO scenario 
And due to potentially large interference of 3D beamforming, we propose eICIC/FeICIC or CoMP needs to be re-evaluated as well.  
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