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1 Introduction

During RAN4#72 meeting, there were several contributions discussing the necessity and feasibility of introducing additional new CQI/RI for SU-MIMO [1][3][4][5][6][7][8]. Although companies shared similar observations regarding the feasibility of designing effective test case for CQI and RI, no final conclusions had been made. In this contribution we continue the analysis and investigation on the new CQI test feasibilities. At the end, we reiterate our views on whether to introduce additional test cases for SU-MIMO CQI/RI requirements.
2 CQI test
In the last meeting of RAN4#72, we proposed to adopt Hermitian angle to quantify the amount of interference severity of inter-stream interference. 
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Applying the Hermitian angle measurement on the existing CQI test cases in 36.101, we showed that current CQI test cases are not able to differentiate UE implementations of matched/unmatched demodulation and CQI feedback algorithms since the effective channel vectors of these two codeword are orthogonal to each other. Then to find proper test setup with balanced inter-stream interference, we proposed to modify the static channel model as the following:
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To choose the proper PMI, we proposed to base on two criteria: sufficiently smaller Hermitian angle than 90o and balanced MMSE SNR between the two codewords. Then we run through all the PMI and check the combined effective channels with these two criteria and find that PMI 12, 13, 14 and 15 of 4 TX-antenna are suitable to use and there is no suitable PMI for 2 TX-antenna scenarios. 
Table 1 Suitable PMI evaluations for 4 TX antennas
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Next we run the modified two layer test case 9.2.2.1 [9] with the proposed static channel model and suitable PMI and checked against the existing requirements. The results show that both algorithm combinations: MMSE+MMSE and MMSE+R-ML, could pass the test. 

In the following, we provide more simulation results with algorithm combination of CWIC+MMSE to cover both of the reference receivers. Table 2 shows the evaluation results. 
Table 2 CQI simulation results for CWIC+MMSE 
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The results show that CWIC+MMSE could also pass the existing CQI test requirements. Based on the simulation results along with the evaluation results we submitted in the last meeting, we conclude that both type of reference receivers, i.e. R-ML and CWIC with unmatched MMSE feedback algorithm could pass the existing and modified test setups. So the current test framework is insufficient for test case design for the differentiation of matched and unmatched demodulation and CQI feedback algorithm combination implementations. 

Considering that in real network, OLLA could compensate very well the performance loss caused by the offset between UE demodulation capability and reported CQI, we reiterate our last meeting proposal on not introducing new CQI test case and requirements for SU-MIMO:
Proposal 1:

Decide not introducing new CQI test case for SU-MIMO
3 RI test
In RAN4#72 meeting, companies provided more evaluation and discussion on the introduction of RI test case and requirements for SU-MIOM [1][3][4][5][[6][8]. Although no final decision on RI test necessity had been made, it seems that all the companies share the similar observations regarding the test feasibility of new RI test setup: 

· With medium antenna correlation, earlier rank 1 to rank 2 switching brings noticeable throughput differentiation between matched and unmatched demodulation and feedback algorithms. But the switching point happens at high SNR range.
· With low antenna correlation, the switching point happens at lower SNR range, but the throughput differentiation between matched and unmatched receiver algorithms is small 
The above observations indicate there are concerns on the feasibility of finding practical and effective test case design. Having enough performance differentiation imposes too stringent test conditions. While relaxed test conditions lacks the performance differentiations. On the other hand, UE with advanced inter-stream interference mitigation receiver still has to pass the legacy RI test cases which guarantee certain minimum performance requirements. Thus we reiterate our last meeting proposal on not  introducing new RI test case for SU-MIMO unless we could find a good comprise between the test setup and throughput performance:  
Proposal 2:

Decide not introducing new RI test case for SU-MIMO
4 Conclusion
In this contribution, we provide further simulation evaluation results on the test feasibility of CQI test for SU-MIMO. Based on simulation results along with the discussion we provided in the last RAN4 meeting, we reiterate our proposals on not introducing new CQI and RI test case and requirements for SU-MIMO. 
Proposal 1:

Decide not introducing new CQI test case for SU-MIMO

Proposal 2:

Decide not introducing new RI test case for SU-MIMO
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