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1 Introduction
The Rel-14 WI ‘Enhancements on Full-Dimension (FD) MIMO for LTE’ has been completed, where the following features were specified by RAN1 including non-precoded CSI-RS for up to 32 ports and related codebooks, beamformed CSI-RS, uplink IFDMA DMRS, CSI reporting for hybrid CSI-RS, advanced CSI reporting and DMRS based Semi-Open-Loop transmission.
However, some features in Rel-14 still have room for performance improvement without much standardization effort, such as extending amplitude reporting from wideband to sub-band in advanced CSI. Some feature like interference measurement enhancement was not specified due to limited time even with significant benefit observed. On other hand, some legacy features are not working well in practice which limits the commercial deployment. Further refinements on these features are needed to improve cost performance of commercial products.
In this contribution, we provide our view on the features that can be considered in Rel-15 WI.
2 Discussion
Simple extension of advanced CSI in Rel-14:
Advanced CSI specified in Rel-14 has laid a good foundation for high resolution CSI feedback. However the CSI resolution is still quite low due to the wideband amplitude reporting and QPSK co-phasing. The concern is the CSI feedback overhead. In FDD system, uplink resource is not fully utilized due to the asymmetric service. It should not be an issue to employ a little bit more resource to report advanced CSI. Based on the framework of advanced CSI in Rel-14, further enhancements by simply extending the amplitude reporting and co-phasing are needed. The simulation results have shown that advanced CSI with higher quantization resolution, e.g., 2-bits amplitude and 8PSK for co-phasing per sub-band, can provide further 10% cell average performance gain over Rel-14 in non-full buffer traffic [1][2]. 
In addition, interference measurement enhancement has attracted a lot of attention and been extensively discussed in Rel-14. Although companies agreed on potential benefits, no agreement is reached due to lack of consensus on detailed scheme within limited time. A conclusion was made in Rel-14 as listed below and more work need to be done to enable enhanced interference measurement in LTE [3].

Conclusions:
Companies that have provided simulation results have shown benefits from a variety of interference measurement enhancements; no consensus on the size of the benefits of interference measurement enhancements, or on which enhancements might be worth considering further.
In our evaluation results, when both inter-cell and intra-cell interference are captured, more than 10% cell average gain can be observed compared to ZP-CSI-RS based interference measurement defined in Rel-11.
Based on the discussion above, there is the following proposal 
Proposal 1: Extend the framework of Rel-14 advanced CSI, including
· Extending the reporting of amplitude of W1 from wideband to sub-band
· Extending the co-phasing set of W2 from QPSK to 8PSK

· Interference measurement enhancement (e.g., based on NZP CSI-RS, DMRS, Aperiodic CSI-IM, etc.)

Optimization of the legacy features:
DMRS overhead reduction:
4Rx UEs become more and more popular in the practical network. As a result, the ratio of rank 3/4 transmission will be improved in downlink, especially for eNB with large number of antenna ports. In TM9/10, 24 REs per RB are needed for rank3/4 PDSCH transmission. Because rank3/4 transmission happens in relatively high SNR with low UE velocity, DMRS with such large overhead seems unnecessary. Simulation results show that reducing DMRS overhead to 12 REs per RB using OCC4 can obtain about 10% performance gain over legacy TM9/10 for eNB configured with 16 antenna ports. 

Proposal 2: Specify downlink DMRS overhead reduction, i.e., DMRS OCC4 for SU Rank-3/4  
Dynamic TM switching:
TM3/4 is defined for open-loop and closed-loop transmission respectively in Rel-8, where the demodulation of associated PDSCH is based on CRS. DMRS based TM9/10 is defined in Rel-10/11. It is well known that TM9/10 can benefit from beamforming gain and MU-MIMO transmission. However, due to the DMRS overhead, TM9/10 is not always better than TM3/4, especially in case of SU-MIMO transmission. To better adapt to different user scenarios, dynamic TM switching is needed. Currently, TM switch is indicated by RRC signalling which needs large delay and may fail to function especially for burst traffic with small packet. In our evaluation, dynamic TM switching can bring up to 10% cell average performance gain over semi-static TM9. Hence we propose to specify dynamic TM switching mechanism and associated DCI signalling and CSI reporting.

Proposal 3: Specify transmission mode (TM) dynamic switching (e.g., between TM3/4 and TM8/9/10)

· DCI signalling 

· CSI reporting for TM dynamic switching
3 Conclusion
This contribution provided an analysis of the potential working items for FD-MIMO further enhancement, and made the following proposals for LTE Rel-15 WI: 
Proposal 1: Extend the framework of Rel-14 advanced CSI, including
· Extending the reporting of amplitude of W1 from wideband to sub-band
· Extending the co-phasing set of W2 from QPSK to 8PSK

· Interference measurement enhancement (e.g., based on NZP CSI-RS, DMRS, Aperiodic CSI-IM, etc.)

Proposal 2: Specify downlink DMRS overhead reduction, i.e., DMRS OCC4 for SU Rank-3/4  
Proposal 3: Specify transmission mode (TM) dynamic switching (e.g., between TM3/4 and TM8/9/10)

· DCI signalling 

· CSI reporting for TM dynamic switching
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