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1 Introduction

In RAN#71, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 1D and 2D port layouts with cross-poles at eNBs. 

Compared to Rel-13 FD-MIMO, major enhancements in Rel-14 eFD-MIMO were focused on CSI enhancements as summarized in below figure.
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In this contribution, we discuss test case design for Hybrid CSI mechanism 2.
2 Discussion
For Hybrid CSI mechanism 2, Hybrid CSI reporting with one CSI process, support Class B with K>1 CSI-RS resources for the 1st eMIMO-Type and Class B with K=1 CSI-RS resources for the 2nd eMIMO-Type

· For the 1st eMIMO-Type, CRI is reported

· For the 2nd eMIMO-Type, CQI/PMI/RI are reported
· Total number of CSI-RS resources across 2 eMIMO-Types is limited by Rel. 13 UE capability Kmax.

· Total number of CSI-RS APs across 2 eMIMO-Types is limited by Rel. 13 UE capability Nmax.

Following RAN1 design, the dependence between the first and second CSI reporting is only for eNB’s implementation and is invisible from the UE perspective. Following steps can be implemented for eNB scheduling:

· Stage 1:

· Step1: For 1st eMIMO-Type  with Class B K>1 CRI reporting, , eNB configure K cell specific BF CSI-RS resources, each CSI-RS resource corresponding one wide beam with a long periodicity.
· Step2: UE selected suitable long term wide beam based on configured 1st eMIMO-Type reporting, and reported corresponding CRI

· Stage 2

· Step3:For 2nd eMIMO-Type with Class B k=1, PMI/CQI reporting with short periodicity, eNB configure one UE specific BS CSI-SR resource which precoded by UE specific beams as determined by CRI reporting in first stage
· Step4:Then UE selected suitable short term sub-beam and feedback corresponding PMI,CQI and RI to eNB

· Step5: eNB scheduled DMRS/PDSCH transmission which precoded followed UE reported CRI in first CSI reporting and PMI in second CSI reporting.

As discussed in Rel-13 CRI test, two alternatives discussed one as beam-forming modelling method which is more closed to real network operation. However considering simplified RAN4 test set-up and from UE receiver perspective,   beam-forming information is transparent to UE receiver and equivalent to received SINR difference, power scaling method was final agreed in RAN4 test for CRI test. Considering Hybrid CSI reporting mechanism 2 is hybrid of K>1 CRI reporting and K=1 PMI reporting, it’s straightforward to design test case based on Rel-13 CRI and Class B K=1 PMI reporting test.

Proposal 1: Introduce hybrid CSI mechanism 2 test case based on existing Rel-13 CRI reporting and Class B K=1 PMI reporting test cases with power scaling method.
Regarding test metric, relative throughput ratio under FRC can be reused:

Proposal 2: Introducing test metric as relative throughput ratio under FRC between following CRI (1st CSI reporting), PMI reporting (2nd CSI reporting) and fixed/random CRI, PMI.
For detailed test case design, proposed as below:
· MIMO correlation in test: 4*2 EPA5Hz Low Correlation

· CSI configuration: 

· For 1st eMIMO-Type , 2 (K=2) BF CSI-RS resources configured as Nk =4 ports; CSI reporting periodicity is multiple times of 2nd eMIMO-Type with additional offset
· For 2nd eMIMO-Type, one BF CSI-RS resources configured as Nk =4 ports
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· Power scaling for 1st eMIMO-Type, K>1 CSI-RS resources
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· Power scaling for 2nd eMIMO-Type, K=1 CSI-RS resource

· For 2nd eMIMO-Type, CSI-RS resource power scaled following UE reported CRI, equivalent  to power scaling factor of the kth=CRI CSI-RS resource configured for 1st eMIMO-Type
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· Precoding matrix for data/DMRS transmission can be specified as below:
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 Corresponding to micro beam selection and co-phase between cross polarization antenna group. The value selection depending beam-forming method:
· For following PMI, 
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 corresponding UE reported PMI value n
· For random PMI , then 
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random selected between [0 ~ Np/2-1] and [0,1,2,3]
· 
[image: image9.wmf](

)

m

 Corresponding to power scaling factor selection. The value selection depending CRI selection method:
· For following CRI, 
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· For random CRI , then 
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3 Conclusion

In this contribution, we discuss test case design for Hybrid CSI mechanism 2.
Proposal 1: Introduce hybrid CSI mechanism 2 test case based on existing Rel-13 CRI reporting and Class B K=1 PMI reporting test cases with power scaling method.
Proposal 2: Introducing test metric as relative throughput ratio under FRC between following CRI (1st CSI reporting), PMI reporting (2nd CSI reporting) and fixed/random CRI, PMI.
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