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1. Introduction

The study on LTE advanced technologies has been significantly progressed in 3GPP RAN1. We have noticed for the targeted capacity and improved spectrum efficiency one trend is to consider wider spectrum and spatial domain coordination. This has been proved to be quite a challenging task, and given the limited spectrum available more antennas have to be inevitably considered for further performance improvement. However, in the real network deployment in some regions, especially some part of Europe, it is very difficult to deploy higher-number antennas in dense urban or urban area. It is not a technical issue, rather it is the operational issue due to cost, size (especially weight and windload), the number of already deployed antennas on sites (GSM, 3G, sites with infrastructure sharing between operators), installation/maintenance difficulty, number of feeder cables, and also the difficulty to get agreements with landlords.

For rural areas, LTE deployments with frequency bands below 1 GHz are much more attractive for operators (i.e. 700 MHz band in US and 800 MHz band in Europe). The antenna size is larger for these bands and thus multi-element antennas are also a challenge for rural areas. In Europe, sites are usually built on top of buildings rather than towers – with the associated deployment challenges.
Therefore, the NGMN white paper [1] demanded the reuse of existing infrastructure, which includes sites and antennas as a baseline for future mobile network development such as LTE.
Given the above described deployment difficulty, in LTE A advanced study we propose to also put emphasize  on antenna configuration with 2 or potentially 4 antennas per cell at eNB for urban and rural  deployment scenarios. The best size vs. performance trade-off seem generally be achievable with closely spaced cross-polarized configurations.
Some techniques which are discussed for further improvements of cell average and cell edge spectral efficiencies show higher relative gains for a low number of antennas. Theses techniques are of particular interest for the reasons described above.
3. Proposal 
It has been noted that the performance of a MU-MIMO scheme or of a CoMP scheme is dependent on specific antenna configurations. For LTE A performance evaluation for SU/MU-MIMO and CoMP, we propose the base station antenna configurations to be based on 2Tx2Rx and 4Tx4Rx should be studied with the following prioritization order.  
For  carrier frequencies  below 1 GHz:

1. eNB cell with 2Tx antennas and 2Rx antennas, 1 column cross polarized: x
2. eNB cell with 4Tx antennas and 4Rx antennas, 2 columns, cross polarized on each column, 1/2λ spaced: x x
3. eNB cell with 4Tx antennas and 4Rx antennas, 2 columns, cross polarized on each column, 4λ spaced: x      x 
For carrier frequencies above 1 GHz
1. eNB cell with 2Tx2Rx antennas, 1 column cross polarized: x
2.  eNB cell with 4Tx4Rx antennas, 2 column cross polarized, 1/2λ spaced: x x
3. eNB cell with 4Tx antennas and 4Rx antennas, 2 columns, cross polarized on each column, 4λ spaced: x      x 
4. eNB cell with 2Tx2Rx antennas, 2 column co-polarized: l l
5. eNB cell with 4Tx4Rx antennas, 4 column co polarized, 1/2λ spaced: l l l l
Also, other antenna configurations with more antennas (i.e. x x x x) might have acceptable form factor for high carrier frequencies, but the feeder cable issue gets severe then.  Eight antennas were already studied sufficiently for the ITU IMT-Advance submission and the scope of this proposal is to make sure that performance enhancement techniques such as MU-MIMO and COMP also address the lower antenna configurations. 
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