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1
Introduction
RAN#68 has approved the new work item “Elevation Beamforming/Full-Dimension (FD) MIMO for LTE, and RAN1/2 have discussed in the last two meetings. According to WID [1], one objective in this WI is to: 
· Specify the necessary UE (if any) core requirements [RAN4]
In this condition we discuss the RAN4 core requirement according to the RAN1 agreement so far.
2
Summary of progress on EB/FD-MIMO
Here we summarized the progress on EB/FD-MIMO related to RAN4 work.
· No additional reporting modes compared with Rel-12 eDL-MIMO.
· Specify 12 ports and 16 ports. Codebook design is based on Rel-10/12 framework (W1*W2).
· Maximum rank is kept as Rel-10, i.e., 8. 
· Introduce two CSI reporting classes:

· Class A: For non-beamformed CSI-RS

· Conventional closed-loop approach

· Maximum total number of CSI-RS ports is 16
· Specify the codebook for Class A depending on the antenna port layout (N1, N2), where N1 means the number of antenna ports in a vertical direction, and N2 means the number of antenna ports in a horizontal direction. Example: (8,2).
· Class B: For beaformed CSI-RS
· Consisting of two submodes:

· One submode is UE specific beamforming

· Another submode is cell specific beamforming

· Introduction of beam index (BI)
· BI represents the index of a CSI-RS resource within the K configured CSI-RS resources, where K is the number of beams. 
· BI is reported on PUCCH/PUSCH as a part of CSI reporting.
· DM-RS multiplexing for MU-MIMO

· Introduction of new antenna port mapping
3
Impact on RAN4 core requirements
RAN4 UE core requirements consist of RF requirements, RRM core requirements, and CSI framework. In this paper we discuss RF and RRM requirements.
3.1
UE RF requirements

When we review the WID and RAN1 agreements so far, EB/FD-MIMO develops the new codebooks supporting 12/16 antenna ports, and new CSI-RS reporting classes supporting both non-beamformed CSI-RS reporting and beamformed CSI-RS reporting. These features are related to the UE baseband processing, but no related to UE RF. Therefore we don’t see any impact for UE RF requirements. 
Proposal 1: No UE RF requirements are introduced due to EB/FD-MIMO.
3.2
RRM requirements

The new EB/FD-MIMO does not change the mechanism of cell identification, RLM, RSRP/RSRQ measurement, and positioning, etc. Therefore we don’t see any impact for UE RRM requirements. 
Proposal 2: No UE RRM requirements are introduced due to EB/FD-MIMO.
3.3
Basestation requirements

The impacts to basestation requirements of EB/FD-MIMO are discussed in a separate contribution [2]. The contribution concludes that the Release 13 AAS specification can support some implementations of FD-MIMO, although the specification will not necessarily allow for fully optimal implementations. It also notes that more discussion is needed on how to clarify the scope of the non AAS BS specification in respect to EB/FD-MIMO.
Proposal 3: RAN4 should discuss the relationship between FD-MIMO and the non AAS specifications.
4
Conclusion

Proposal 1: No UE RF requirements are introduced due to EB/FD-MIMO
Proposal 2: No UE RRM requirements are introduced due to EB/FD-MIMO
Proposal 3: RAN4 should discuss the relationship between FD-MIMO and the non AAS specifications.
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