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1. Introduction
In 3GPP RAN1#65, the real-life issues for DL MIMO deployment were identified as follows:

· 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

It was also noted that prioritization for the listed issues and the relevant handling ways are mainly considered in this meeting. In the contribution, the technical aspects for some of the identified issues are described.
2. Specific antenna configurations: cross-polarized, geographically-separated antenna deployments, and circular array
In RAN1#65, consideration on RAN1 standardization for practical LTE downlink multiple antenna configurations was proposed as follows:
· Indoor/outdoor geographically separated antenna deployments [1][2]
· Cross-polarized antennas with a specific antenna/radome configuration [2]
· Uniform circular antenna array [2]
As noted in recent LTE rolling-out phase, geographically separated antennas with shared cell ID becomes very popular as a commercial cell deployment model, and further optimization of downlink MIMO transmission schemes for this antenna configuration in Rel-11 would be significantly beneficial to provide realized downlink MIMO performance gain. 
One of important technical aspects to be discussed in the early phase is how to allocate RS antenna port resources to physical antenna nodes. Considering an efficient discussion progress, the feasible antenna port allocation scenarios including the proposed one in [1] should be classified in the earliest time of SI phase. And, thereafter some specific problems and issues such as UE reception antenna port power imbalance or antenna node Tx power imbalance (i.e. high-power node and low power nodes) can be identified. 
RAN1 already has a note for working methodology that single-cell CSI feedback enhancements regarding geographically separated antennas, including CSI feedback for a single or multiple transmission points, are studied under the Enhanced DL MIMO SI. Therefore, overall UE feedback issues for geographically separated antennas would be taken into account on the CSI feedback enhancement discussion in this SI. Some other specific issues for downlink MIMO transmission in a geographically separated antenna deployment scenario, if identified, could be studied under the Enhanced DL MIMO SI.
Proposal #1: Geographically separated antenna deployment should be taken into account in Rel-11 Enhanced DL MIMO SI with highest priority. And, the feasible RS antenna port allocation scenarios should be classified in the earliest time of SI.
In [2] and [3], the commercial configuration candidates for 4Tx cross-polarized antennas and radome(s) were described and its relevant 4Tx feedback codebook enhancement targeting on MU-MIMO was proposed. Regarding this topic including the case of largely separated cross-polarized antennas, we have had intensive discussion and evaluation for a long time in Rel-10, and therefore, we’re now having a slight concern of rehashing Rel-10 discussion. However, we anyhow have a study item of CSI feedback enhancement in Rel-11 Enhanced DL MIMO SI, and it can be studied further whether a serious problem on existing Rel-10 4Tx codebook design could be caused in the practical cross-polarized antenna configuration. This study should be done under the condition of RAN1 consensus.
Proposal #2: It could be studied further whether a serious problem on existing Rel-10 4Tx codebook design could be caused in the practical cross-polarized antenna configuration.
When it comes to uniform circular array (UCA), even though we identify the potential benefits, it is still unclear to us if UCA is applicable and feasible currently in terms of operators’ LTE commercialized cell deployment. Otherwise, new codebook design targeting on UCA is reluctant when considering Rel-11 timeline.
3. DL control channel limitations for higher numbers of Tx antennas
Until Rel-10 LTE standardization, downlink control channel transmission has been kept as Rel-8 LTE design, i.e. single antenna transmission or up to 4 antenna port transmit diversity transmission with CRS based demodulation. On the other hand, downlink data channel transmission schemes of spatial multiplexing or beamforming have been improved in terms of Tx antenna order increase and demodulation/measurement RS design change. 

The performance of legacy multiple antenna downlink control channel transmission is relying on the diversity gain which provides robustness in case that channel state information is not available at the transmitter and/or channel variation is high. However, this legacy PDCCH transmission may not provide optimized performance for a UE with closed-loop data transmission mode especially on the higher number of downlink Tx antennas, which may results in data/control coverage imbalance or inefficient downlink control channel resource utilization as mentioned in [4]. Taking these into account, a precoded downlink control transmission has to be investigated in Rel-11 Enhanced DL MIMO SI with highest priority in order to exploit control channel beamforming gain on Rel-11 UEs with closed-loop data transmission mode. 

In RAN1#65, most of related contributions focused on the new precoded control transmission in data resource region. Although it surely can be a meaningful approach, an enhancement for legacy PDCCH transmission in the legacy control region also may become a valuable study item if we should consider and keep the design philosophy on Rel-8 LTE downlink control channel transmission.
Proposal #3: Enhanced downlink control channel transmission should be investigated in Rel-11 Enhanced DL MIMO SI with highest priority. An enhancement for legacy PDCCH transmission has to be considered together in addition to the study on the new PDCCH enhancement in data resource region.
4. UE interference measurement and CSI feedback
4.1. UE interference measurement
In [5], it was issued that interference measured from CRS can be over-estimated due to lack of frequency-domain reuse factor of CRS, which results in an under-estimation of SINR. This issue was already well-known issue point in Rel-10 CSI-RS standardization time, and there was a common-sense that an implementation-domain way can mitigate this effect. Therefore, no further consideration in Rel-10 standardization arises.
Interference measurement from CSI-RS can be a potential approach to resolve this issue because CSI-RS pattern design provides larger reuse factor than that of CRS, which causes less probability of inter-cell CSI-RS collision. However, an increase in interference measurement window might be required due to time-frequency RS RE sparseness, i.e. 1 CSI-RS RE per antenna port in a PRB and periodic CSI-RS transmission configuration. 
Further improvement for interference measurement accuracy can be taken into account in Rel-11 if any serious problem in practical performance is revealed. However, keeping that Rel-10 CSI-RS specification also considered Rel-11 new feature application in mind, a change on CSI-RS pattern or  its configuration in Rel-11 should be very careful because it can make the overall Rel-11 specification works very complicated.
Proposal #4: Further improvement for interference measurement accuracy can be taken into account in Rel-11 if any serious problem in practical performance is revealed. A change on CSI-RS pattern or its configuration in Rel-11 should be very careful because it can make the overall Rel-11 specification works very complicated.
4.2. UE feedback processing time
In the LTE specification, the UE processing for CSI calculation and the relevant feedback preparation should be done within minimum 4ms time duration. It was observed in model implementation that the processing power and time becomes significant especially in case of large system bandwidth and the frequency-selective feedback mode requiring sub-band PMI and/or CQI calculation, as mentioned in [5]. 
Moreover, new Rel-11 features such as a large scale of bandwidth extension or CoMP could extremely grow the required UE processing time for CSI calculation in the worst case, which may induce any challengeable burden to future modem development. Therefore, it is obvious that the UE processing time for CSI calculation as well as feedback overhead has to be carefully investigated when a new Rel-11 feature is considered in RAN1. For example, this consideration can be realized as not only a restriction on CSI calculation time for new functionalities but also some relaxation of CQI reference timing.
Proposal #5: The required UE processing time for CSI calculation should be investigated carefully when a UE feedback related function for new Rel-11 features is considered.

4.3. Feedback granularity
On the RAN1 specification for LTE codebook design, feedback granularity always has been considered as one of main design criterion. And, Rel-11 Enhanced DL MIMO SI also has the technical item of CSI feedback enhancement in which any enhancement of feedback granularity can be considered and investigated in this agenda. One important point is that a situation of rehashing Rel-10 discussion consequence should be avoided as much as possible if any kind of essential problematic issues or needs are not clarified and agreed. For example, some feedback enhancement proposals of adaptive codebook or multiple description coding (MDC) in [6] was already raised and discussed, which were decided not to be introduced in Rel-10. Therefore, it may lead the Rel-11 specification complicated/wasteful to discuss again for these proposals only with a small optimization target.
Proposal #6: A situation of simply rehashing Rel-10 discussion consequence for feedback codebook enhancement should be avoided as much as possible if there is no consensus for essential needs.
5. Conclusions

Our proposals on issue priority for real-life DL MIMO deployment are summarized as follows:
· Proposal #1: Geographically separated antenna deployment should be taken into account in Rel-11 Enhanced DL MIMO SI with highest priority. And, the feasible RS antenna port allocation scenarios should be classified in the earliest time of SI.
· Proposal #2: It could be studied further whether a serious problem on existing Rel-10 4Tx codebook design could be caused in the practical cross-polarized antenna configuration.
· Proposal #3: Enhanced downlink control channel transmission should be investigated in Rel-11 Enhanced DL MIMO SI with highest priority. An enhancement for legacy PDCCH transmission has to be considered together in addition to the study on the new PDCCH enhancement in data resource region.
· Proposal #4: Further improvement for interference measurement accuracy can be taken into account in Rel-11 if any serious problem in practical performance is revealed. A change on CSI-RS pattern or its configuration in Rel-11 should be very careful because it can make the overall Rel-11 specification works very complicated.
· Proposal #5: The required UE processing time for CSI calculation should be investigated carefully when a UE feedback related function for new Rel-11 features is considered.
· Proposal #6: A situation of simply rehashing Rel-10 discussion consequence for feedback codebook enhancement should be avoided as much as possible if there is no consensus for essential needs.
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