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Discussion and Decision
1  Introduction
In RAN#51, a DL MIMO enhancement study item was approved. One objective mentioned is to study the following potential enhancements:
· Identify the need for DL MIMO enhancements, and evaluate such enhancements, applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations (especially 4 tx, and including geographically-separated antennas i.e. macro-node with low-power RRHs), including:

· Evaluate UE CSI feedback enhancements, including:

In this contribution, we discuss that the transmission port selection and CSI feedback in non-uniform network with low-power nodes.
2  Discussion
As already discussed in relation to CoMP Scenaio 4 [2], real-life deployment scenario is the hot spot where the UEs are non-uniformly distributed in the macro coverage area with low-power RRHs or low-cost distributed antennas. In this deployment layout, each RRH carries the same cell ID of that of the macro-cell, which implies no new cell is created in the macro-eNB coverage. Rel-10 defines UE-specific CSI-RS configuration which means CSI-RS resurce can be configured to a specific UE. With CSI-RS configuration, UE can estimate the channel state information from its serving cell, other coordination points, or any intering transmission point (TP) if it is sufficiently close to that point. Therefore, different UEs can meansure on different CSI-RS resources depending on the location of the UE in the cell. 
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Figure 1. Non-uniform network delpoyment
For this distributed system, UE may select one TP or TP subset which is decided arrording to defferent transmission configuration. Two definitions can be considered for TP or TP subset selection in the non-uniform network deployment scenario: Primary TP subset and Secodary TP subset.

· Primary TP subset can correspond to the closest TP subset to the UE (offer the best overall radio channels).   The serving TP or TPs can be able to determine from this subset which can be considered as dynamic or semi-static. 

Dynamic is able to obtain the good performance in cost of signaling requirements. Network needs to determine the TP subset with a new DL grant mechanism. Meanwhile, UE can recommend this subset with a CSI feedeback.
Semi-static is an easy way to achieve balance. The subset do not need to set again when UE is moving bwteen the TP. The primary TP subset only need to select a recommended TP from secondary subset to create a new one, the size of it can be keept by removing one worse channel TP from primary subset to secondary subset. 
· Secondary TP subset corresponds to the TP(s) that are also the possible candidates to be configured as one of the primary subset. The UR also can recommend this according to the CSI feedback. It will be adjusted at each time of primary subset creation. It has also been adjusted with each time creation of the primary subset. 
This selection can be carried based on UL measurement e.g. SRS, PUCCH, PUSCH, or based on CSI-RS measurement by the UE [3].One CSI feedback enhancement approaches，DL CSI feedback enhancement based on UE specific reference signals，was discussed in [4]. There are two applications. In the first application, DL CSI for each of the TPs in the group of the primary TP subset and secondary TP subset that may be used for DL transmission to a UE can be measured and feedback individually. In the secnd application, multiple TPs in the primary TP subset can be considered together as a single transmitter with multiple distributed antennas. Here, DL CSI is calculated jointly with a single CSI feedback from the UE. In this scenario, CSI request can be sent to the UE only from the primary subset for the measurement.

3 Conclusions
In this contribution, we discussed the issue of transmission port selection for non-uniform networks with low-power nodes and propose primary TP subset and secondary TP subset for this scenario. Meanwhile, we consider the approach, DL CSI feedback enhacnemt based on UE specific reference signals, for the CSI feedback.
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