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1. Introduction
In RAN#51 plenary meeting, the downlink MIMO enhancement study item proposal [1] for Rel.11 has been agreed in which evaluate UE CSI feedback enhancements. It also proposed that the enhancement should be applicable to non-uniform network deployments, low-power nodes (including indoor), relay backhaul scenarios, and practical antenna configurations. How to enhance the MIMO operation has been discussed in several contributions [2-5].
In this contribution, we focus on the enhancements of MIMO operation especially for the low-power nodes RRH. Two ways are considered to improve the performance for the low-power nodes. One is new codebook design for the low-power node; In this case, multiple codebooks are needed. The other is about CSI feedback for the low-power node RRH subset selection, which is for the scenario 4 of CoMP by using multiple low power RRHs within a single cell.
2. Multiple codebooks for different Scenarios

Here we consider new codebook design for the low-power node. So there would be multiple codebooks for different Scenarios.
In 3GPP LTE and LTE Advance from Rel.8 ~Rel.10, only one codebook is defined for each antenna configuration (number of Tx), that is, if the number of Tx is fixed, the codebook is fixed. So there are 3 codebooks for DL which are 2 Tx codebook, 4Tx codebook and 8Tx codebook with different ranks, and 2 codebooks for UL which are 2 Tx codebook and 4Tx codebook with different ranks. If the number of Tx antenna is fixed, the related one codebook is employed for all the cases, no matter the channel is highly correlated or sparsely correlated.
The DL codebooks of 2Tx and 4Tx were defined in Rel. 8, which are designed mainly for independent MIMO spatial channel. The codebook of 8Tx was defined in Rel. 10, which is optimized for high correlation channel. 
However, as to the low-power nodes, compared to the typical eNB-to-UE model, it is expected that the spatial channel contains a strong line-of-sight (LOS) component which makes the spatial correlation high. So only with original codebooks is not an optimal solution. For performance enhancement, new codebook for low power node with some additional optimization for spatial channels with strong LOS components can be considered, especially for 4Tx case.
If we design new codebook for the low power node, there will be multiple codebooks in the spec. The different codebooks are designed with optimization for different scenarios.

Moreover, in Rel.8 ~Rel.10, the codebook is designed mainly for PMI feedback. Whether we will support explicit CSI feedback by multiple codebooks or not is FFS. We suggest that this issue can be open for discussion.
Although multiple codebooks are defined, at one time, only one codebook can be used for feedback and precoding. So we need codebook selection. Maybe RRC signaling can be used for this.
3. PMI for low power RRH nodes subset selection
In principle, the use of multiple low power RRHs within a single cell can be thought as a distributed MIMO system where different RRH units undergo different delays to a given UE. At one time, for a given UE, the eNB chooses a subset of all the available RRH units for transmission. While a subset may contain all the available RRHs within the cell, and such RRH subset is UE-specific, the eNB can dynamically change the RRH subset for an UE by the UE-specific DMRS in transparent way.
On how to select the RRH subset at the eNB, there can be two ways: one is RRH subset selection based on UL measurement e.g. on SRS, PUCCH, PUSCH which is the simplest approach and it does not need standardization effort. It can be operated in transparent way for the UE. The other is CSI-RS port(s) selection based on CSI-RS measurement by the UE where additional feedback is needed.
Here we focus on the second case, that is, the CSI-RS port(s) selection based on the UE measurement. 
At first, in CSI-RS configuration, different RRHs should share same CSI-RS pattern by using different antenna ports which can be configured by high layer (RRC). Thus, one CSI-RS configuration can cover several RRHs, and the UE can estimate the channel from several RRHs separately at the same time. Since CSI-RS configuration is UE specific, different UEs can have different CSI-RS knowledge. This can be done by using UE specific CSI-RS RRC configuration. Rel. 11 UE can be configured the CSI-RS antenna ports from multiple RRHs, and the CSI-RS ports of only one RRH are configured for legacy UE.

After the channel estimation, the UE can select the antenna ports which have the highest received power and can be involved in the DL transmission. Since there are only 2Tx, 4Tx and 8Tx codebook in the DL, the UE can select 2, 4 or 8 antenna ports from all the antenna ports in CSI-RS for DL transmission. By this clarification, we can match the CSI-RS port(s) selection to the current spec for PMI feedback where only 2, 4, 8Tx are possible. After the antenna ports are selected, the UE select one PMI from the corresponding codebook related to these selected antenna ports for CSI feedback. So this PMI can include CSI information of the RRH or RRHs selected by UE which have better channel status and can be involved in the transmission. Finally the UE feeds back the selected antenna port index and the PMI to the macro eNB. Based on the feedback, the eNB can dynamically change the selected RRH subset for an UE by the UE-specific DMRS in a transparent way.
So in order to support the CSI-RS port(s) selection based on the UE measurement, additional feedback overhead is needed and also additional UE implementation complexity is necessary
4. Conclusion
In this contribution, we discuss the enhancements for MIMO operation, especially the low-power nodes. Two ways are considered to improve the performance for the low-power nodes. One is new codebook design for the low-power node with high correlation channel; In this case, multiple codebooks are needed. The other is about CSI feedback for the low-power node RRH subset selection, which is for the scenario 4 of CoMP by using of multiple low power RRHs within a single cell. We suggest both this two be kept open for further study.
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