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1.  Introduction

In last RAN plenary meeting, SI for LTE DL 4 RX antenna ports has been finished. WI for LTE DL 4 RX antenna ports has been approved. [1] In this contribution, a detailed discussion has been carried out.
2.  Discussion

UE REFSENS is defined with the condition of 2 RX antenna ports conventionally, considering main and diversity receivers equipped on UEs. Prior to 4RX antenna ports WI, LC MTC is the only feature requiring different number of RX antenna ports other than 2 RXs. There are definitely aspects we could leverage from LC MTC study and minimize redundant work. The work from 2RX to 4RX should be straightforward and clear, because the work between 1RX and 2RX has been studied and consensus-ed. 
Regarding LC MTC UE capability, it is defined as per band. In Rel-12, nine bands are introduced as LC MTC bands. The study has been carried out with sample bands with three FDD bands and 2 TDD bands.  For 4 RX antenna port feature, it is reasonable to define as band by band capability. The reasons behind are as below:
1. UEs may have multiple antennas to support different bands. Presently, low, middle, high and very high bands are available globally across from 700 MHz to 3800 MHz. Normally, two or even three antennas are required to support such a wide spectrum. The number of antennas could be doubled with one diversity path. For 4 receiver paths, if all of the bands need to support such a feature, quadrupled number of antennas are required. This is not always feasible due to limited size of mobile phones or personal portable devices. Therefore, it is critical to define this feature as band specific, so that only certain antenna of certain bands would be quadrupled.

2. Similar reason as above, when one additional band needs to support 4 RX feature, additional two RX chains need to be implemented on both chipset and frond-end. Especially for additional frond-end components, there are non-negligible real estate concerns and cost increase. Again, it is critical to define 4 RX feature as band specific, and RAN4 needs to be extreme cautious when it comes to selection and approval of bands for this feature.
3. The difficulty of realization of each band varies due to the nature of the spectrum allocation, TX/RX separation, bandwidth sets etc. It may be difficult to define a flat gain on REFSENS for all the bands and their bandwidth sets. In the comparable case of LC MTC, 2.5dB is agreed for single RX in general. 3dB is agreed as exceptions for certain bands and their bandwidth sets with more challenge. Therefore, it is necessary to study the RX requirements, specifically REFSENS with present experience, on a band specific base.   
4. There are some less critical but still serious considerations for handling 4 RX in a band-specific way, such as test complexity and cost increase.
Considering all the reasons above, the conclusion could be drawn that it is necessary to enable 4 RX on a band-specific base. 
Proposal 1: The performance enhancement feature of UE equipped with 4 RX antenna ports shall be defined as band specific.
Proposal 2: one or some of the bands shall be approved as example band/bands for WI study.

3.  Conclusion
In this contribution, a discussion on feature capability of UE equipped with 4 RX antenna ports has been laid out. The proposals are summarized below:
Proposal 1: The performance enhancement feature of UE equipped with 4 RX antenna ports shall be defined as band specific.

Proposal 2: one or some of the bands shall be approved as example band/bands for WI study.
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