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Discussion/Decision
1
Introduction
In this contribution, we discuss on the hybrid of non-precoded and beamformed CSI-RS mode of operation for FD-MIMO.
2
Hybrid mode of operation for FD-MIMO
The hybrid CSI-RS mode of operation in which both non-precoded CSI-RS and beamformed CSI-RS are used to minimize the CSI feedback overhead while exploiting FD-MIMO gain has been studied.

The class A and B with its alternatives have been defined to narrow down the options for further progress. On the other hand, the hybrid CSI-RS mode of operation has not been included as a class yet although it can be defined later with the combination of class A and B schemes. As the performance benefit has been observed from the hybrid CSI-RS mode of operation during the SI, it is recommended to support it in the Rel-13 together with class A and B schemes.

Proposal-1: a hybrid mode of operation for FD-MIMO is supported in Rel-13
There seems to be a couple of options to realize the hybrid CSI-RS mode of operation with non-precoded and beamformed CSI-RS. As an option, separate CSI-RS configurations for non-precoded CSI-RS and beamformed CSI-RS can be used while a UE reports CSI for each CSI-RS configuration, thus the hybrid CSI-RS operation could be UE transparent in this option. In another option, the non-precoded CSI-RS and beamformed CSI-RS could be within the same CSI process and the CSI reporting type could be different for non-precoded CSI-RS and beamformed CSI-RS. The latter option may requires less signalling overhead in terms of the configuration as well as CSI feedback overhead while providing the same performance. Therefore, it seems to be beneficial to define a single CSI process that can include both non-precoded CSI-RS and beamformed CSI-RS.
Proposal-2: a single CSI process can include both non-precoded CSI-RS and beamformed CSI-RS
The main benefit from the hybrid CSI-RS mode of operation could be the reduced feedback overhead as well as the reduced CRS-RS overhead, For example, the non-precoded CSI-RS which has much larger number of antenna ports than that of the beamformed CSI-RS can be configured with a longer duty cycle to reduce the reference signal overhead and shared by all UEs in the cell while the beamformed CSI-RS can be transmitted with a shorter duty cycle and used in a UE-specific manner. Also, the CSI types reported could be different as the CQI and RI may not be necessary for non-precoded CSI-RS as the link adaptation can be done based on the CSI from the beamformed CSI-RS.
Proposal-3: different CSI reporting types can be used for non-precoded CSI-RS and beamformed CSI-RS in hybrid mode of operation.
3
Conclusion
In this contribution, we discussed on hybrid mode of operation for FD-MIMO. From the discussion, we propose followings:
Proposal-1: a hybrid mode of operation for FD-MIMO is supported in Rel-13.
Proposal-2: a single CSI process can include both non-precoded CSI-RS and beamformed CSI-RS.
Proposal-3: different CSI reporting types can be used for non-precoded CSI-RS and beamformed CSI-RS in hybrid mode of operation.
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