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1. Introduction

According to LS [1], RAN4 has revisited the SNR definition for UE performance test and CSI test and the SNR is defined assuming Resource Elements (REs) are not precoded. Here, we firstly analyze the basic principle of the new SNR definition and then propose some possible measurement methods for the new SNR definition in RAN5 testing procedures. Finally, our proposals and conclusions are proposed for the SNR testing issue.
2. Discussion on the SNR Definition and Measurement Methods
Based on the SNR definition in [2], the performance requirements are based on UE(s) that utilize a dual-antenna receiver. For all test cases, the SNR is defined as
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and the reference point for the SNR is at the UE antenna connector. However, in the RAN4 simulations targeting for the derivation of the minimum requirements, the SNR has been referenced at the transmitter side. Usually, the SNR values are equal between receive connector and transmitter side, but for the test cases employing some beamforming gain, there is a clear inconsistency between the actual RAN5 test procedure and the reference value specified by RAN4, in the worst case making a “good UE” to fail the test.

So, the precoding gain influence should be removed from the SNR values calculated at the UE antenna connector for the case of employing precoding. A simple and practical method is to perform the measurement on the REs without predcoding, which can avoid the impact of beaforming gain and need not re-simulate demodulation tests and CSI tests. So far some possible measurement options have been considered to overcome the problem. Here, we will analyze each of the measurement options and give our proposals on the issue:
Option method 1: SNR is measured on Cell-specific Reference Signal (CRS)
·  Advantages: 1) The approach can avoid the impact of 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, i.e. some SNR transforming error will be introduced in calculating data domain SNR. 2) In later releases CRS resource might be reduced in frequency and time domain or its function might be replaced  by other reference signals and have low compatibility for the 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 method 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, especially the PDSCH_RA/RB, i.e. some SNR transforming error will be introduced in calculating data domain SNR. 2) In the former releases CSI-RS is not introduced and have low compatibility for the releases. 3) CSI-RS has low density which can induce low stability SNR values
Option method 3:  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 have ergodicity of the channel and codebook.
Option method 4: 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 domain; 3) SNR transformation is not needed and it can be obtained on OCNG domain without further tolerances.
·  Disadvantages: No
Proposal: SNR is measured on OCNG to avoid the impact of beamforming gain and obtain SNR values without further tolerances.
3. Conclusions

In this contribution, we firstly analyze the basic principle of the new SNR definition and then propose some measurement options for the new SNR definition in RAN5 testing procedures and elaborate the advantages and disadvantages for each of them. Based on the analysis in section 2, we have the following proposal:
Proposal: SNR is measured on OCNG to avoid the impact of beamforming gain and obtain SNR values without further tolerances.
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