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1. Introduction
As described in SID [1], the following is the part of target in Phase1 of study item. 
-
Identify antenna configurations for 2D antenna arrays with {8, 16, 32, 64} TXRUs and evaluation scenarios, including homogeneous and heterogeneous scenarios, for feasibility study, taking into account the outcome of 3D channel model SI.

•
Decide antenna element spacing, number of antenna elements per TXRU, polarization, etc.

•
Decide how to model virtualization of antenna elements per single TXRU. 

•
Identify target operating frequency range considering practical antenna size limitations.
In this contribution, we discuss target operating frequency range and the number of antenna elements per TXRU and show our view.
2. Target operation frequency range
In study on 3D-channel model for Elevation Beamforming and FD-MIMO [2], frequency range of 2-3.5GHz is considered in designing channel model.
Figure 1 shows the 2D antenna size for 2GHz in case of 4x4 and 8x8 antenna configuration with lambda/2 antenna spacing, respectively. At least, 25cm x 25cm size for 4x4 seems practical. It is not sure 55cm x 55cm size for 8x8 is practical, but it may be still acceptable.
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Figure 1: 2D antenna size for 2GHz
Figure 2 shows the 2D antenna size for 3.5GHz in case of 4x4 and 8x8 antenna configuration with lambda/2 antenna spacing, respectively. Both 15cm x 15cm size for 4x4 and 33cm x 33cm size for 8x8 seem practical. In addition, with considering realistic deployment, it will be easier to develop eNBs with this feature for newly allocated frequency. As 3.5GHz band is expected to be allocated in 2015, Rel-13 is the right time frame to consider 3.5GHz band as target operation frequency for study. 

Up to 64 antenna ports are considered for phase 2 evaluation. So, it seems reasonable to consider at least the range of 2-3.5GHz is considered as target operation frequency range.

Proposal 1: As target operation frequency range, 2-3.5GHz should be considered at least. FFS for frequency higher than 3.5GHz. 
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Figure 2: 2D antenna size for 3.5GHz
3.  Number of antenna elements per TXRU
According to SID [2], Phase 2 evaluation will start with 8TXRUs. In this case, the number of antenna elements per TXRU can be 1, 2, 4 and 8 if we consider the total number of antenna elements as 8, 16, 32 and 64, respectively. For the effective number of antenna elements per TXRU and antenna elements virtualization, it will be better to decide baseline based on evaluation for 8TXRUs case to simplify the discussion for  16, 32 and 64 TXRUs.
Proposal 2: For the number of antenna elements per TXRU and antenna elements virtualization, the baseline should be decided based on evaluation for 8TXRUs. 
4. Conclusion

We discuss target operating frequency range and the number of antenna elements per TXRU. The proposals as the result of the discussion are as following:
Proposal 1: As target operation frequency range, 2-3.5GHz should be considered at least. FFS for frequency higher than 3.5GHz. 
Proposal 2: For the number of antenna elements per TXRU and antenna elements virtualization, the baseline should be decided based on evaluation for 8TXRUs.
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