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1. Introduction

At the last RAN4 #74bis meeting, there was certainly progress on the demodulation performance and CSI reporting test cases for Rel-12 NAICS receiver. However, there are still discussion points to be resolved. In this contribution, we present our views on the remaining issues on demodulation performance and CSI reporting test cases.
2. Discussion
2.1. PDSCH demodulation 

Test cases for NAICS robustness
At the last RAN4 meeting, TM4/4/4 and TM2/9/9 test cases were agreed as a baseline for the NAICS robustness test. However, it is still open whether TM9/3/3 test case is needed or not. This is because some companies considered that too much NAICS robustness test cases are not needed since the NAICS robustness test can be regarded as the verification of fallback feature to the Rel-11 MMSE-IRC. Although it would be important to reduce the number of the test cases, we have a concern to exclude TM9/3/3 test case in terms of test coverage as below.

Firstly, we do not have any agreed test cases where DMRS based transmission mode is configured for serving cell for the NAICS robustness test case as follows:
	Test cases for NAICS robustness
	TM for serving cell
	TM for interference cells

	TM4/4/4 (agreed)
	4 (CRS based TM)
	4 (CRS based TM)

	TM2/9/9 (agreed)
	2 (CRS based TM)
	9 (DMRS based TM)

	TM9/3/3
	9 (DMRS based TM)
	3 (CRS based TM)


For interference cell, current agreement, i.e. TM4/4/4 and TM2/9/9 test cases, have good test coverage since both CRS based TM and DMRS based TM are considered. However, only CRS based TM is configured for the serving cell. It would mean that fallback feature can be verified only in the case where CRS based TM is configured for the serving cell. Hence, we consider that RAN4 should specify TM9/3/3 test case in order to verify the fallback feature in the case where DMRS based TM is configured for serving cell. Secondly, the interference signal of TM3 is not handled in the current test cases not only for NAICS robustness test but also NAICS gain test. It would mean that any NAICS gain and robustness is ensured if interference signal of TM3 is received at NAICS receiver. For the above reasons, we consider that TM9/3/3 test case benefits the test coverage for the NAICS robustness.
Observation 1: For NAICS robustness test cases, there is no test case where DMRS based TM is configured for serving cell at this moment.
Observation 2: Interference signal of TM3 is not handled in the current test cases not only for NAICS robustness test cases but also NAICS gain test cases.
Proposal 1: TM9/3/3 test case should be included in the NAICS robustness test cases.

TM10 test case

Some use cases for serving TM10 were provided in [1][2]. We basically consider that the test scenario for serving TM10 has benefit for test coverage, but we consider that it is not desirable that serving TM9 in the fundamental test cases (e.g. TM9/9/9 for gain test and TM9/3/3 for robustness test) is replaced with TM10. This is because TM9/9/9 (TM9/3/3) test case is fundamental test case for the verification of NAICS gain (robustness) for the DMRS based TM. If TM9 is replaced with TM10, NAICS gain and robustness for the DMRS based TM could not be verified without TM10 implementation. It would mean that implementation of TM10 is mandated for DMRS based TM or the performance gain and robustness of NAICS UE can be ensured only for CRS based TM. We consider it would not be desirable and TM10 test case should be optional if needed. We also consider that serving TM10 would not be a typical deployment scenario for NAICS, hence we consider that it would be better to consider the test case for serving TM10 after the specification of fundamental test cases, i.e. test cases for TM2-9, have been completed considering time line for this WI.
Proposal 2: Serving TM9 in the fundamental test cases (e.g. TM9/9/9 for gain test and TM9/3/3 for robustness test) should not be replaced with TM10, and serving TM10 test case should be optional if needed.
Proposal 3: Prioritize PDSCH demodulation test for TM2-9 to specify more important requirements certainly on schedule.
2.2. CSI reporting 
Test purpose
NAICS functionality can be applied to detect PDSCH for the serving cell only when NAICS assistance information is configured to the NAICS UE from the serving cell. Otherwise, legacy receiver, e.g. Rel-11 MMSE-IRC, should be applied for the signal detection. Therefore, the legacy test cases for CQI reporting cannot verify the correct CQI reporting for NAICS UE since there is no assistance information in legacy test cases. 
Observation 3: The legacy test cases for CQI reporting cannot verify the correct CQI reporting for NAICS UE since there is no assistance information in legacy test cases.

As proposed in [3], NAICS gain and robustness tests for a CQI reporting can be considered similar to PDSCH demodulation. However, RAN4 has not reached a consensus whether or not the NAICS gain for CQI reporting can be verified at this moment. From the system performance point of view, we consider that one of the most important things for the NAICS CQI reporting is to prevent a performance degradation compared with legacy receivers due to the undesirable CQI reporting. In that sense, we consider that NAICS robustness test for CQI reporting should be specified at least to ensure a no performance loss. 
Proposal 4: Specify NAICS robustness test for CQI reporting at least.
Interference model for CSI reporting
At the last RAN4 meeting, some companies considered to use the fixed interference model for CQI reporting test not to penalize UE that average interference signal. However, we consider that the fixed interference model (e.g. QPSK and Rank-1 for interference cell) would not be suitable for the verification of correct reporting for the NAICS UE. This is because mismatch of modulation order and/or PDSCH allocation for the interference cell between the CSI reference and scheduled subframe could be occur as shown in Fig. 1. If a fixed interference model is assumed, it would lead to allow NAICS UE to report too conservative or aggressive CQI in the realistic network. We consider that performance gain and/or robustness of NAICS CQI reporting should be verified even when the modulation order and PDSCH allocation are dynamically varied from subframe to subframe. Hence the randomized interference model should be assumed in both NAICS gain and robustness test for CQI reporting similar to the PDSCH demodulation test cases. 
Proposal 5: The randomized interference model should be assumed in both NAICS gain and robustness test for CQI reporting.
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Figure 1: Mismatch of modulation order for the interfering eNB between CQI calculation and MCS selection.
LS to RAN1 (Updating CQI definition)
At the last RAN4 meeting, some companies preferred to send LS in order to inform RAN1 of the current RAN4 discussion and to facilitate the discussion for updating CQI definition in RAN1. In our view, RAN4 would not need to send LS to RAN1. If RAN4 concludes post-NAICS CQI is not feasible, it would be needed to specify the CQI test assuming the NAICS UE with Rel-11 MMSE-IRC CQI reporting. This would mean that CQI requirement is relaxed in RAN4 for NAICS UE because RAN4 allows the NAICS UE to report the conservative CQI, i.e., pre-NAICS CQI to the serving eNB. Bur we consider that this kind of relaxation should be applied only for NAICS UE. Updating CQI definition in RAN1 would have an impact on all specification in feature work. In addition, we consider that this update has not any benefit for the performance of NAICS UE. In that sense, we consider that RAN4 don’t need to send LS to RAN 1 about this issue.
Observation 4: Updating CQI definition in RAN1 has an impact on not only NAICS UE but also all specification in the feature work.
Observation 5: Updating CQI definition in RAN1 has no benefit for the performance of NAICS UE.
Proposal 6: RAN4 does not need to send LS to RAN1 to minimize the impact of relaxation of CQI requirement.
3. Conclusion

In this contribution, we provide our views on the PDSCH demodulation CSI reporting test cases for Rel-12 NAICS receiver. Our proposals and observation are as below. 
Observation 1: For NAICS robustness test cases, there is no test case where DMRS based TM is configured for serving cell at this moment.
Observation 2: Interference signal of TM3 is not handled in the current test cases not only for NAICS robustness test cases but also NAICS gain test cases.
Observation 3: The legacy test cases for CQI reporting cannot verify the correct CQI reporting for NAICS UE since there is no assistance information in legacy test cases.

Observation 4: Updating CQI definition in RAN1 has an impact on not only NAICS UE but also all specification in the feature work.

Observation 5: Updating CQI definition in RAN1 has no benefit for the performance of NAICS UE.
Proposal 1: TM9/3/3 test case should be included in the NAICS robustness test cases.
Proposal 2: Serving TM9 in the fundamental test cases (e.g. TM9/9/9 for gain test and TM9/3/3 for robustness test) should not be replaced with TM10, and serving TM10 test case should be optional if needed.
Proposal 3: Prioritize PDSCH demodulation test for TM2-9 to specify more important requirements certainly on schedule.
Proposal 4: Specify NAICS robustness test for CQI reporting at least.
Proposal 5: The randomized interference model should be assumed in both NAICS gain and robustness test for CQI reporting.
Proposal 6: RAN4 does not need to send LS to RAN1 to minimize the impact of relaxation of CQI requirement.
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