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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK9][bookmark: OLE_LINK10]In the RAN1#80bis meeting, the beamformed CSI-RS-based schemes including schemes based on hybrid beamformed CSI-RS and non-precoded CSI-RS are highly recommended [1], especially for the large number of TxRUs.
In this contribution, we provide our views focused on beamformed CSI-RS-based scheme. 
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
It is well known that the beamformed CSI-RS-based schemes are good enhancement schemes because UE can get the full channel information and compute an accurate CQI. In this scheme, beamformed CSI-RS configured to UE is short term and UE specific.
Vertically beamformed CSI-RS vs. 3D beamformed CSI-RS
For beamformed CSI-RS-based schemes, the vertically beamformed CSI-RS-based scheme is a straightforward method, where multiple CSI-RS resources are transmitted on different vertical beams. As described in the Figure1, eNB can configure one or more CSI-RS resources on UE expected vertical beams for CSI measurement according to uplink SRS measurement, UE feedback by measurement of vertically beamformed DRS, or long term non-precoded CSI-RS. To save CSI-RS overhead, multiple UEs may be configured with one vertical beam for CSI measurement, e.g. UE0 and UE1 can share the full port CSI-RS resource on vertical beam1.
[image: C:\Users\2171490101502\Desktop\图片2.png]
Figure 1 Diagram of vertically beamformed CSI-RS-based scheme
Instead of vertical precoder, 3D precoder is used in the 3D beamformed CSI-RS-based scheme. As described in the Figure 2, one UE specific CSI-RS set is beamformed by the 3D precoder. eNB can configure one or more CSI-RS resources on UE expected 3D beams according to uplink SRS measurement or UE feedback by measurement of long term non-precoded CSI-RS. In this scheme, only 2 port CSI-RS per beam is needed for two polarizations. 
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Figure 2 Diagram of 3D beamformed CSI-RS-based scheme
However, compared with vertically beamformed CSI-RS-based scheme, we can’t find enough reasons to adopt the 3D beamformed CSI-RS-based scheme because:
· It’s not suitable for high rank feedback for SU-MIMO.
· It’s more difficult to share the same CSI-RS recourse for different UE because the opportunity that two separate UEs have the same 3D precoder is very low.
· The new codebook and feedback scheme may be needed.
· The beamforming robustness should be studied.
According to aforementioned analysis, we propose that
Proposal 1: Vertically beamformed CSI-RS-based scheme should be adopted. 
One beam feedback vs. multiple beam feedback
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]AAS can provide the elevation beamforming gain because of the flexible tilt control. However, the serious inter- cell interference may be introduced as shown in the Figure 3. Therefore, to achieve a good system performance by AAS, the selection of elevation tilt for UEs should be a best tradeoff between vertical beamforming gain to UE and interference to adjacent cells.
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Figure 3 Diagram of interference from flexible tilt
To avoid serious inter-cell interference, CSI information on multiple vertical beams can be fed back. Then eNB can determine a best tradeoff between beamforming gain and inter-cell interference.
Furthermore, CSI feedback on multiple vertical beams can assist eNB to increase scheduling flexibility, especially for multi-user scheduling. In addition, CSI feedback on multiple vertical beams can increase CSI robustness.
Proposal 2: CSI information on multiple vertical beams should be fed back.  
3 Conclusion
In this contribution, we discussed beamformed CSI-RS-based schemes, and provided our views as below:
Proposal 1: Vertically beamformed CSI-RS-based scheme should be adopted.
Proposal 2: CSI information on multiple vertical beams should be fed back.   
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