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1. Introduction

As agreed in RAN#51 meeting [1], RAN1 started discussion on Downlink MIMO Enhancement for LTE-Advanced from RAN1#65 meeting and provided skeleton for corresponding technical report [2]. Moreover, as included to the TR, to determine “Issues from Real-Life MIMO Deployments” is major topic for this SI. Some observations are indicated on RAN1#65 like following [3]:

…
Observations: Real-life issues identified above:

· Rank adaptation

· Time alignment errors

· Antenna calibration and partial reciprocity

· Vertical beamforming for dense urban deployments

· Specific antenna configurations: cross-polarized; geographically-separated antenna deployments; circular array; 

· Antenna tilting

· UE interference measurements and feedback processing time

· Feedback granularity

· DL control channel limitations for high numbers of tx antennas
Priority for RAN1#66: consider which are the highest priority real-life issues to address, and how they might be addressed. 

This document discusses above issues and provides our views.

2. Discussion on real-life issues
For the discussion on real-life issues listed above, we think following candidates would be addressed as higher priority issues:

a) Specific antenna configurations: cross-polarized; geographically-separated antenna deployments; circular array;
So far (Rel-8/9/10) DL MIMO design e.g. codebook is optimized for homogeneous macro cell deployment. Non-uniform network deployment is covered by this SI even though that is almost same as the one being discussed for CoMP SI. For this SI, following two topics are raised in [4].

Feasibility of antenna deployment at low power node (LPN) with limited space without sectorization:
Uniform linear array would not be preferable due to its dependency on antenna orientation. Two antenna by single column of cross-polarized would be attractive for employment at LPN.

Single cell operation with geographically-separated antenna:
New codebook(s) may be investigated for some particular scenario if performance gain is justified.

b) Antenna calibration and partial reciprocity
Antenna calibration and partial reciprocity also have high correlation to CoMP SI, since those enables sophisticated precoding like SLNR using uplink signal, which could be a powerful tool to improve cell throughput via single-cell MU-MIMO as well as coordinated beamforming between cells. In general this is particularly true for precoding at transmitter side, as discussed for Rel-9 dual layer beamforming [5]. Then antenna calibration between reception/transmission circuits at eNB side is important factor in order to allow efficient partial reciprocity using SRS transmission. 

c) Feedback granularity
Rel-10 discussion precluded a CSI feedback with frequency selective PMI and subband CQI in a single reporting mode. We think that this should be one area of investigation. This applies in particular if the time alignment error (TAE) requirement – aiming a reduction of the deployment cost but assuming to cause a less accurate wideband PMI [6] – is revisited, as suggested in [7].
d) UE interference measurements and feedback processing time
Through the discussion of Rel-10, downlink operation is getting more on CSI-RS/DMRS based one. Then quite sparse CSI-RS density would provide a concern on interference measurement accuracy [8].

On the other hand, such topic i.e. CSI measurement/feedback may overlap with other SIs/WIs e.g. CoMP. Then we propose to have generic framework to cover those discussion results rather than provide particular solution for specific case within this SI.
3. Evaluation assumptions for Enhanced DL MIMO
As the outcome of the e-mail discussion [65-57], several scenarios are suggested [9] in conjunction with the one mainly used so far e.g. 3GPP case1 as baseline. It would be simpler to reuse network deployments for CoMP scenario 3 or scenario 4 like the ones suggested as scenario A and D. The remaining scenarios are only low power RRH. Those newly introduced scenarios other than 3GPP case 1 can be focused in terms of performance optimization according to SI description but  3GPP case 1 should be checked whether the new MIMO operation does not jeopardize the deployment.

4. Conclusion
In this document, some of identified real-life issues at RAN1#65 are discussed. Our views are:

· For LPN 2 antenna by single column of cross-polarized would be focused;

· New codebook(s) may be investigated for specific antenna configurations and/or particular scenario if that is justified by its performance gain;
· Antenna calibration at eNB side should be guaranteed to aim sophisticated precoding;
· Frequency selective PMI and subband CQI would be investigated in conjunction with TAE relaxation; and
· Generic framework of CSI measurement/feedback should be aimed.
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