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1 Introduction
The study item on 3D-MIMO was approved in RAN#65; one of the objectives of this SI is to evaluate the need for enhancement of channel reciprocity based operation. In previous RAN1 meetings the discussion was mainly focused on scenarios, simulations assumptions and initial calibration of simulators among companies. 
In the contribution we discuss the potential standards enhancement for TDD system operating in reciprocity based scheme. 
2 Discussion

As the number of antenna elements on a eNB antenna panel becomes larger in the EBF/FD-MIMO system, designing a system with implicit feedback mechanism as in previous releases becomes challenging as different sizes, shapes and configurations of the eNB antenna needs to be considered. If a large codebook designed to fit-for-all scenarios is adopted, the feedback overhead and the UE complexity will be extremely high. TDD system in which channel reciprocity can be utilized has significant advantage in EBF/FD-MIMO operation, thus the related specification enhancements should be carefully studied. Two important components in the reciprocity based TDD operation are SRS and CQI. 
CQI enhancement

In previous DL transmission without PMI feedback, the UE derives CQI based on either single antenna port transmission assumption or TxD transmission assumption, and eNB compensates the reported CQI with beamforming gain. For FD-MIMO, the situation would be more complicated than that in conventional MIMO system, and even how to transmit CSI-RS is not yet determined. CQI feedback enhancement in TDD should be studied considering different possible schemes of FD-MIMO, e.g. CSI-RS transmission scheme or data beamforming method. 
SRS enhancement

Periodic SRS was introduced in Rel-8, and the resource for SRS transmission can be counted as 2 UpPTS symbols (in case of TDD),1 SC-FDMA symbol in uplink subframes, 2 RPFs and  up to 8 CSs. Aperiodic SRS was introduced in Rel-10. With most TDD UL/DL configurations, there are much more DL subframes than UL subframes, so the available SRS resources is very limited. In Rel-10/11, the SRS resources are already insufficient and hard to meet the requirement of UL MIMO and CoMP. In FD-MIMO, it is expected that much more UEs would be scheduled and multiplexed in reciprocity based DL transmission and the demand for SRS resources can be expected to grow. In Rel-10 timeframe, there were many proposals for SRS capacity enhancement such as increasing RPF, increasing the number of CS values or sounding over DMRS. These proposals can be reconsidered in the new context of FD-MIMO. 
3 Conclusions

In this contribution we discussed some potential enhancements for TDD system in the new context of FD-MIMO. CQI feedback enhancement and SRS enhancement techniques should be carefully studied to well support FD-MIMO in TDD.
References

[1] RP-141644, “Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE”, Samsung, Nokia Networks, Edinburgh, Scotland, Sept. 2014
[2] R1-144947, “Spec Enhancement for Reciprocity based Operation”, CMCC, San Francisco, USA,  Nov. 2014[image: image1.png]



PAGE  
1

