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1. Introduction

At the last RAN4#72 meeting, the following agreement with regard to CSI requirements for SU-MIMO advanced receivers was captured in [1]. 
· FFS if to introduce the RI test.

· FFS if to introduce the CQI test

In this contribution, we provide our view on additional CSI requirement to verify the effect of SU-MIMO advanced receiver.
2. Discussion
In the past RAN4 meeting, we provided evaluation results for additional CQI and RI requirements for SU-MIMO advanced receiver [2, 3]. Regarding the CQI requirement, we showed that the performance of R-ML with inappropriate CQI reporting, i.e. CQI with pre-IC, is slightly degraded compared to that of R-ML with appropriate CQI reporting, i.e. CQI with post-IC as shown in Fig. 1 [2]. However, Fig. 1 also showed that inappropriate CQI reporting caused non-negligible performance loss in CWIC. 
Observation 1: In appropriate CQI reporting, i.e. CQI with pre-IC, does not have serious impact for the performance of R-ML. But it causes a non-negligible performance loss in CWIC.
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(a) R-ML                                                             (b) CWIC

Fig. 1 – User throughput performance when assuming appropriate/inappropriate CQI reporting

Regarding the RI requirement, we showed that the rank-switching SNR point of R-ML is slightly improved than that of MMSE receiver as shown in Fig.2 [3]. Fig.2 also showed that switching point for CWIC is greatly improved compared with that of MMSE receiver, so there would be a risk that inappropriate RI reporting can’t fully exploit the gains from CWIC. 
Observation 2: In appropriate RI reporting, i.e. RI with pre-IC, would not have serious impact for the performance of R-ML. But there would be a risk that inappropriate RI reporting can’t fully exploit in the gains from CWIC.
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Fig. 2 – User throughput performance both for single- and dual-layer transmission cases

From the above observations, we consider that additional CQI and RI requirement for R-ML would not be required because there are not feasible test metric and reasonable performance gain at the cost of the specification effort. However, we should discuss more carefully about the additional requirements for CWIC because gain from the CWIC is still worth specifying CQI and RI requirements for the SU-MIMO advanced receiver.
Observation 3: Additional CQI and RI requirement for R-ML might not required, but further discussion should be needed toward the specification of additional requirement for the CWIC.
Accordingly, we have the following alternatives.
· Alt.1: No additional CQI and RI requirement in terms of minimum requirement.

· Alt.2: Specify the additional CQI and/or RI requirement only for CWIC.
Alt.1 has some benefit, e.g. it has a benefit to reduce the current RAN4 work load, but we have concerns in Alt.1 about the following points:
Observation 4: Alt.1 cannot ensure the appropriate CQI reporting for CWIC, so there would be a risk that the performance of CWIC is degraded due to the suboptimal MCS selection. OLLA could compensate inappropriate CQI value, but it might not be always optimal considering dynamically changing channel condition and busty traffic.
Observation 5: Alt.1 cannot ensure the appropriate RI reporting for CWIC, so there would be a risk that the performance of CWIC is degraded due to the suboptimal rank selection. OLLA cannot compensate inappropriate RI value.

From above observations, we prefer Alt.2. However, there are no test and requirement to distinguish between CWIC and R-ML. Although it was agreed that minimum throughput performance between R-ML and CWIC is used for PDSCH demodulation requirement [5], the PDSCH demodulation test could not explicitly ensure the performance gain of CWIC. Therefore, for the purpose of CSI requirements for the CWIC, we should specify a single receiver verification test in order to distinguish between CWIC and R-ML.
Proposal 1: Select Alt.2 to ensure the performance gain of CWIC.

Proposal 2: Specify a single receiver verification test which can distinguish between CWIC and R-ML for CSI requirements purpose.
One possible and simple approach to the receiver verification test is to check a difference between the codeword level receiver and symbol level receiver. For example, a code rate of intra-stream interference signal is reduced keeping the same modulation order as shown in Fig. 3. 
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(a) Outline                                              (b) Initial evaluation result (TM3, EVA5)

Fig. 3 – Receiver verification test to distinguish between CWIC and R-ML
From the initial evaluation results assuming TM3, EVA5, and medium antenna correlation, the performance of target stream of CWIC would be improved because detection accuracy of interference signal is improved by lower code rate. On the other hand, the performance of R-ML would not be improved because R-ML performs symbol level detection for interfering signal. Therefore, we can distinguish R-ML and CWIC by BLER or relative throughput performance of target stream.
3. Conclusion

In this contribution, we provided our view on additional CSI requirement to verify the effect of SU-MIMO advanced receiver, and we observed and proposed the followings.
Observation 1: In appropriate CQI reporting, i.e. CQI with pre-IC, does not have serious impact for the performance of R-ML. But it causes a non-negligible performance loss in CWIC.
Observation 2: In appropriate RI reporting, i.e. RI with pre-IC, would not have serious impact for the performance of R-ML. But there would be a risk that inappropriate RI reporting can’t fully exploit in the gains from CWIC.

Observation 3: Additional CQI and RI requirement for R-ML might not required, but further discussion should be needed toward the specification of additional requirement for the CWIC.

Accordingly, we have the following alternatives.

· Alt.1: No additional CQI and RI requirement in terms of minimum requirement.

· Alt.2: Specify the additional CQI and/or RI requirement only for CWIC.

Observation 4: Alt.1 cannot ensure the appropriate CQI reporting for CWIC, so there would be a risk that the performance of CWIC is degraded due to the suboptimal MCS selection. OLLA could compensate inappropriate CQI value, but it might not be always optimal considering dynamically changing channel condition and busty traffic.

Observation 5: Alt.1 cannot ensure the appropriate RI reporting for CWIC, so there would be a risk that the performance of CWIC is degraded due to the suboptimal rank selection. OLLA cannot compensate inappropriate RI value.
Proposal 1: Select Alt.2 to ensure the performance gain of CWIC.

Proposal 2: Specify a single receiver verification test which can distinguish between CWIC and R-ML for CSI requirements purpose.
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