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1 Introduction
In the RAN#89 meeting codebook subset restriction for advanced CSI was discussed [1-2]. Based on the discussion the following conclusion was reached:
	Conclusion:

· Discuss further whether or not CBSR is supported for advanced CSI

· Companies are encouraged to perform evaluations

· Revisit in next RAN1 meeting


It should be noted that there during WI phase the codebook subset restriction issue was not discussed for new CSI reporting modes such as advanced CSI and hybrid CSI reporting. Therefore, in this contribution we provide our views on the above issues.  
2 Discussion
Codebook subset restriction in LTE is used to avoid CSI reporting for precoding vectors targeting to the undesired directions. The codebook subset restriction can be also used to achieve CSI reporting for the certain set of ranks. In Rel-13 FD-MIMO, codebook subset restriction in Class A FD-MIMO is provided by using bitmaps where the first bitmap determines DFT beam restriction by restricting set of i1 reports, the second bitmap determines restriction for the i2 reports and the third bitmap determines restriction of RI reports. In Class B FD-MIMO with K = 1, the codebook subset restriction is also supported by using single bitmap, where each entry in the bitmap is associated with one PMI of a certain rank. In Rel-14 eFD-MIMO, the existing codebook subset restriction framework was reused for Class A codebook. However, there was no discussion on codebook subset restriction approaches for the new CSI reporting schemes such as advanced CSI and hybrid CSI reporting. Considering that the purpose of codebook subset restriction is interference avoidance for certain direction, support of codebook subset restriction should be essential irrespective of the CSI reporting types. 
Advanced CSI

Advanced CSI reporting in Rel-14 eFD-MIMO, can be considered as an extension of the Class A CSI reporting. In particular the beamforming in advanced CSI is determined by linear combination of the two orthogonal beams. As special case the beamforming corresponding to Class A FD-MIMO is also supported by using zero power for the second beam in the linear combination. 

It should be noted that the actual beamforming direction after beam combining is determined not only by the beams involved in the linear combination, but also by the amplitude and co-phasing of the combining elements. As the result the required number of bits in the bitmap of codebook subset restriction parameter should be substantially increased to accommodate all possible combinations of the beams in the linear combination and amplitude and phase of the combining element. It is therefore, necessarily to consider lower overhead approaches for codebook subset restriction indication for advanced CSI. In particular, the existing codebook subset restriction for Class A FD-MIMO can be applied to both beams in the linear combination to determine whether the particular PMI is restricted for CSI calculation and reporting or two bitmaps targeting strong and weak beams can be considered.
Proposal:

· For advanced CSI the codebook subset restriction defined for Class A CSI reporting can be reused where the beam restriction is applicable to the first and second beams in the linear combination

· Two bitmaps corresponding to the strong and weak DFT beams can be also considered

Hybrid CSI

Hybrid CSI was introduced to assist beamforming selection for CSI-RS transmission in Class B FD-MIMO with K = 1. In particular, the PMI calculated and reported for the 1st eMIMO type (corresponding to Class A FD-MIMO), can be used by the eNB for beamforming of CSI-RS resource corresponding to the 2nd eMIMO type (corresponding to Class B FD-MIMO with K = 1). The CSI reporting in this cases is provided for the 2nd eMIMO type based on the channel measurements from the beamformed CSI-RS resource associated with the 2nd eMIMO type. 
It should be noted that using codebook subset restriction only for the 2nd eMIMO type, as currently supported by specification, in hybrid CSI reporting is not sufficient to avoid CSI reporting to the undesired directions as the PMI reporting for the 1st eMIMO type remains unconstrained. As the result the PMI that could be reported for the 1st eMIMO type may recommend the beamforming for CSI-RS resource to the undesired directions. In this case, the eNB is likely face significant problems in the beamforming selection for CSI-RS resource corresponding to the 2nd eMIMO type. In order to provide consistent PMI for CSI-RS beamforming assistance, two codebook subset restrictions corresponding to the 1st eMIMO type and 2nd eMIMO types should be provided to the UE.
Proposal:

· For hybrid CSI reporting, the codebook subset restriction should be introduced for both eMIMO types to avoid PMI reporting recommending beamforming of CSI-RS resource (of the 2nd eMIMO type with Class B FD-MIMO and K = 1) to the undesired directions.
Summary
In this contribution we provide our view on the codebook subset restriction for new CSI reporting using advanced CSI and hybrid CSI reporting. Based on the discussion the following proposal was made:
· For advanced CSI the codebook subset restriction defined for Class A CSI reporting can be reused where the beam restriction is applicable to the first and second beams
· Two bitmaps corresponding to the strong and weak DFT beams can be also considered
· For hybrid CSI reporting, the codebook subset restriction should be introduced for both eMIMO types to avoid PMI reporting recommending beamforming of CSI-RS resource (of the 2nd eMIMO type with Class B FD-MIMO and K = 1) to the undesired directions.
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