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1
Introduction
In RAN4 #63, one CR was agreed that the SNR is defined assuming Resource Elements (REs) are not precoded. In this contribution [1] [2], we provide further analysis on this issue.
2
Discussion
In order to avoid the beamforming gain and prevent RAN4 from re-simulating the demodulation tests and CSI tests, a simple and practical solution is to perform the measurement on the REs without precoding. There are several signal types that are not precoded, such as CRS, CSI-RS, OCNG and so on. Here, we analyze each possible signal and give our preference on the issue:
Option 1: SNR is measured on Cell-specific Reference Signal (CRS)

·  Advantages: 1) The approach can avoid the beamforming gain; 2) The approach can obtain the accurate SNR values on CRS

·  Disadvantages: 1) The main disadvantage of this approach is that the SNR accuracy would be only guaranteed for the CRS, hence implying that some further tolerances would be needed for the EPRE ratios, especially the PDSCH_RA/RB. 2) In later releases CRS resource might be reduced in frequency and time domain or its function might be replaced by other reference signals. Then measurement on CRS will have low forward compatibility for the later releases. 3) For some test cases, the number of antenna ports transmitting CRS is different from the number of antenna ports transmitting PDSCH. 4) According to the specification TS36.213, for TM9 there is no relationship between the power of CRS and the power of PDSCH.
Option 2: SNR is measured on Channel Sate Information Reference Signal (CSI-RS)

· Advantages: 1) The approach can avoid the impact of beamforming gain; 2) It can obtain the accurate SNR values on CSI-RS

·  Disadvantages: 1) The main disadvantage of this approach is that the SNR accuracy would be only guaranteed for the CIS-RS, hence similarly implying that some further tolerances would be needed for the EPRE ratios. 2) CSI-RS has low density which may result in low stability SNR values
Option 3: SNR is measured on OFDMA Channel Noise Generator (OCNG)

· Advantages: 1) The approach can avoid the impact of beamforming gain; 2) The approach can obtain the accurate SNR values on data region; 3) SNR transformation is not needed.
·  Disadvantages: No obvious disadvantages as long as OCNG is configured in the test.
Option 4:  Random PMI can be used to measure SNR during training period

· Advantages: 1) The approach can avoid the impact of beamforming gain; 2) The approach can obtain the accurate SNR values on data domain without further tolerance.

· Disadvantages:  The approach may take long time to achieve ergodicity of the channel and codebook.
4
Conclusions
This contribution provides further analysis on how to measure the SNR value in UE demodulation and CSI tests. It is proposed that RAN4 takes above information into account in future discussion.
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