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1 Introduction
At the last meeting, the following working assumption was agreed for HetNet scenario:
· Cell association without coordination can be studied in this study

With the help of EBF/FD-MIMO, the enhanced cell association method especially for heterogeneous network scenario should be discussed and determined.
In the contribution, the cell association methods with EBF/FD-MIMO are discussed.
2 Cell association discussion
For CRS based RSRP/RSRQ, CRS is transmitted with a fixed vertical direction, as CRS is cell specific signal.  For CSI-RS based RSRP/RSRQ, CSI-RS is UE specific signal and multiple CSI-RS resources with different VCIDs (i.e. CSI-RS scrambling ID as in Rel-11) can be configured. Multiple CSI-RS resources were associated with different vertical directions.  
When EBF/FD-MIMO is introduced, the flexibility for eNodeB to control the elevation beams is provided. As shown in Figure 1, each elevation beam associates one cell range. UE selects or moves to the optimal elevation beam and target cell with the maximum RSRP/RSRQ, e.g., UE 1 selects or moves to the optimal target cell and the corresponding elevation beam based on the RRM measurement for B1, B2 in cell 2 and B3, B4 in cell 1. 
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Figure 1  Multiple elevation beams and cell ranges
In CRS based RRM measurement, a fixed vertical weighted vector is required to calculate the RSRP/RSRQ, i.e., a fixed vertical direction is assumed in calculating RSRP/RSRQ. UE selects the optimal target cell with the best RSRP/RSRQ. It is the conventional cell association method. In this method, CRS is simultaneously used as the demodulation reference signal for PBCH, PDCCH etc. 
One of the CRS based cell association schemes with EBF/FD-MIMO is multiple CRSs associated with different elevation beam, which can be configured by eNodB. When multiple elevation beams are associated with CRS, the demodulation of PBCH and PDCCH will be impacted and changed. In addition, the signalling of CRS configuration with elevation beam is also difficult in initial access. Thereby the specification impact will be large.
In CSI-RS based RRM measurement, multiple CSI-RS resources with different elevation beams can be configured for UE. UE measures multiple CSI-RS resources for each cell in cell list.  Based on these RRM measurement results, the optimal target cell in cell list and the corresponding optimal elevation beam for each UE are selected. Due to the flexibility for eNodeB to control the elevation beams, UE can hand over to the best target cell with the optimal elevation beam after initial access. Thereby, the performance of EBF/FD-MIMO with CSI-RS based cell association method will be improved. 
3 Cell association in heterogeneous network
In heterogeneous network deployment scenario, an important purpose of deploying small cell node is to offload the traffic of Macro node. However, due to the difference between the transmit power of Macro and small cell node, more UEs would choose to connect to the Macro node, which leads to significant unbalanced traffic load.
When CSI-RS based cell association method discussed in Section 2 is adopted in heterogeneous network, small cell node can provide multiple CSI-RS resources corresponding to different elevation beam or cell range for RSRP/RSRQ measurement. The UE measures the RSRP/RSRQ corresponding to different elevation beam or cell range and then hand over based on multiple RSRP/RSRQ results. Some UEs of macro node can move to the cell range of small cell node. Thereby the traffic load between Macro node and small cell node is balanced. 
As shown in Figure 2, when small cell nodes provide two CSI-RS resources with different elevation beams for UE 2 and UE 3 in macro node, UE 2 and UE 3 can hand over to small cell node.
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Figure 2 CSI-RS based cell association in heterogeneous network
Proposal: CSI-RS based cell association method with multiple elevation beams should be adopted as the RRM measurement enhancement for EBF/FD-MIMO.
4 Conclusions

In this contribution, the enhanced cell association methods with EBF/FD-MIMO are discussed. Based on the discussion, there is the following proposal:

Proposal: CSI-RS based cell association method with multiple elevation beams should be adopted as the RRM measurement enhancement for EB/FD-MIMO.
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