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1. Introduction
The SI on 3D-channel model for elevation beamforming and FD-MIMO studies for LTE was agreed in RAN#58, and the following statements are described in the SID:
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In this document, we share our views on typical usage scenarios and technical challenges for FD-MIMO.
2. Discussions
2.1. Target frequency band and type of eNB
The eNB for FD-MIMO will be equipped with large number of antennas. However, it is not so easy to install such eNB everywhere due to the space limitation. Hence, frequency band of 3.5 GHz or higher should be the main target since the size of antenna becomes smaller as the frequency band becomes higher. 
The path-loss for such high frequency band is large. Hence FD-MIMO will be applied to the eNBs using higher frequency band in order to compensate the pass-loss.
Observation: The target of FD-MIMO is the eNBs using 3.5 GHz or higher frequency band.

2.2. Typical scenarios

The conditions of typical scenario for FD-MIMO are huge number of users connecting to an eNB and huge amount of traffic (super hotspot).
One of the examples is a station platform during a rush hour for commuters. In the case of the Tokyo metropolitan area, there are over ten platforms at terminal stations, and trains consisting of over ten cars arrive and depart every few minutes as shown in Figure 1. The total number of passengers in one train is over two-thousands, and over 1/3 passengers, i.e. about 700 passengers, use cell-phones. If trains stop all the platforms at the same time, seven thousands UEs are connected to eNBs around the station. Hence the data rate of each UE largely degrades. FD-MIMO will be a solution for such a problem.
Observation: The conditions of typical scenario for FD-MIMO are huge number of users connecting to an eNB and huge amount of traffic (super hotspot).
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Figure 1
Platform during rush hour and typical train consisting of ten cars
2.3. Technical challenges for FD-MIMO
There are several technical challenges for FD-MIMO.

The first challenge is the reference signals. The reference signals of all transmission antennas need to be orthogonal each other when the current mechanism is reused. However, the overhead of reference signals for eight transmission antennas in Rel.11 specification reaches close to 30 % (incl. CRS, DMRS, and CSI-RS). If the reference signal design is kept as it is, the overhead ratio further increases.
The second challenge is the CSI feedback. Since the number of antennas at UE is limited, multiuser-MIMO is promising technology to be used with FD-MIMO. However, the CSI feedback scheme in the specification of Rel.11 is not optimized to MU-MIMO with large number of transmission antenna, because the codebook based feedback scheme in large MIMO system increases the computational complexity to select the matrix from large codebook. In addition, the accuracy of CSI feedback should be improved to mitigate the interference between UEs using the same time and frequency resources.
To overcome above challenges, it is highly desired to renovate the RS design and CSI feedback scheme to achieve the considerable gain by FD-MIMO as much as possible without being unduly restricted by the conventional schemes.
Observation: It is highly desired to renovate the RS design and CSI feedback scheme to achieve the considerable gain by FD-MIMO as much as possible without being unduly restricted by the conventional schemes.
3. Conclusion
In this contribution, we shared our views on typical usage scenarios and technical challenges for FD-MIMO. In summary, our observations are the following:
Observations:

· The target of UE-specific elevation beamforming and FD-MIMO is the eNBs using 3.5 GHz or higher frequency band.
· It is highly desired to renovate the RS design and CSI feedback scheme to achieve the considerable gain by FD-MIMO as much as possible without being unduly restricted by the conventional schemes.
The objectives of the study are to: 


	Identify the typical usage scenarios of UE-specific elevation beamforming and FD- MIMO
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