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1. Introduction
The study item on further enhancement on CoMP was approved in the 3GPP RAN#71 meeting [1]. Objectives of the study item are to identify and evaluate performance benefits of enhancements related to CoMP schemes:
· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points
 In this contribution, coordinated beamforming/scheduling (CS/CB) with FD-MIMO will be discussed.
2. Discussion
Coordinated scheduling/beamforming (CS/CB) has been studied extensively in Rel-10 and Rel-11 [2]. By definition of CS/CB, data for an UE is only available at and transmitted from one TP for a time-frequency resource but user scheduling/beamforming decisions are made with coordination among points corresponding to the CoMP cooperating set.  Coordination of beams and scheduling decisions can effectively avoid inter-cell interference. 

During the standardization of Rel-11, a single framework to support all the transmission schemes including joint transmission, DPS/DPB, and CS/CB was aimed at. Despite the fact that DPS/DPB was given more weight in the framework, CS/CB can be supported with Rel-11 specification. For each TP involved in the coordination, a CSI process can be configured. UE reports CSI according to CSI process configuration. By definition, the reported CSI is the parameter recommended by UE assuming transmission from the respective TP. For CS/CB, the reported PMI for a non-serving TP can be regarded as a PMI that will generate strong interference toward the UE. Therefore, based on the reported CSI, eNB can carry out coordinated beamforming by avoiding the use of those reported PMI at non-serving TPs. Of course, more advanced coordinated beamforming algorithm such as, zero forcing (ZF), maximum signal to leakage ration (SLNR), can also be exploited. 
FD-MIMO was introduced in Rel-13 following the framework of CoMP. Basically, CS/CB can be supported with FD-MIMO. It is true that FD-MIMO gives more flexibility in coordination of beams, as beamforming in both azimuth and elevation dimension is possible with 2D antenna array. Rel-13 FD-MIMO supports two types of CSI feedback: class A and class B feedback corresponding to non-precoded CSI-RS and beamformed CSI-RS, respectively. With class A feedback, a CSI process is configured with one NZP CSI-RS resource and CSI feedback is based on newly designed codebook for 8, 12, and 16 ports. The codeword in the new codebook can provides directional information for both azimuth and elevation dimension. With class B feedback, a CSI process is configured with K >=1 NZP CSI-RS resources. CSI-RS resource index (CRI) feedback together with PMI feedback can give eNodeB full dimension channel information as well. That is, a CSI process can be configured with either class A or class B to support CS/CB. The coordination can take place in azimuth, elevation dimension or both depending on eNodeB implementation.
In the study and specification of Rel-13 FD-MIMO, coordination was intentionally left aside. It has not been evaluated the performance of any coordination schemes with FD-MIMO. In this study item, we should first get a full appreciation of what performance can be achieved by Rel-13 FD MIMO, and then study enhancements that can provide additional gain.
Proposal:
· RAN1 shall study and identify the baseline scheme of CS/CB supported by Rel-13, and then study enhancements to the baseline scheme.

3. Conclusions
In this contribution, coordinated beamforming/scheduling (CS/CB) was discussed, and the following proposal is given:
Proposal:
· RAN1 shall study and identify the baseline scheme of CS/CB supported by Rel-13, and then study enhancements to the baseline scheme.
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