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1 Introduction
In RAN4 meeting #72bis, the issues on NAICS UE demodulation tests had been widely discussed, following agreements had been reached [1]:

· Use the same interference scenarios and profiles that are agreed till now. Narrow down the interference profile. Consider additional scenarios if necessary.
· Set up test cases for FDD in the first phase and for TDD in the second phase. TDD tests will be introduced
· practical case from beginning same as CoMP or feICIC (to be finalized later on the 2 interfering cells), specific test case setup will be discussed in a later stage
· Assume perfect PDCCH decoding under medium and low interference level in simulations. Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).
· Based on all UE vendors and operator inputs, down select to R-ML and SLIC for 2CRS ports for demodulation performance definition. CSI performance definition for receiver types are for further discussion. Receiver type for 4 CRS port support will be discussed further. E-MMSE-IRC performance results could also be submitted separately for consideration.

· The SNR of 70% throughput of the maximum throughput is compared in simulation alignment. The SNR at this point is the final metric to use for demod requirements.
In this paper, we provide our views on the issues that are still open for NAICS UE demodulation tests.
2 Discussion
Test purpose

The objectives of the NAICS WI performance part is[2]:
· Specify demodulation and CSI feedback performance requirements based on the signalling of interference parameters as specified in the core part of the work item, as well as on the assumed UE blind detection as agreed in RAN4. 

· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS

· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH, and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs. 

The NAICS link-level performance studies show that compared to LMMSE-IRC receiver, NAICS receivers provide noticeable performance gain in some interference scenarios, and limited performance gain or even worse performance in some interference scenarios. In our opinion, test cases for verification of NAICS receivers’ implementation in terms of achievable performance gains and in terms of robustness should be designed separately, the tests for verification of achievable performance gain should have higher priority.

Proposal 1: Consider test cases for verification of NAICS receivers’ achievable performance gain and test cases for verification of NAICS receivers’ robustness. The test cases for achievable performance gain have higher priority.
Scenarios and interference model
In the previous meeting, it has been agreed that ‘Use the same interference scenarios and profiles that are agreed till now. Narrow down the interference profile. Consider additional scenarios if necessary’. Based on the agreements, more details should be considered.

Both fixed interference model and randomized interference models had been considered in NAICS SI phase. Fixed interference model means that fixed on/off patterns of the two explicitly modelled interferers and fixed MCS/RI of serving and interference cells are used. This interference model can be reused in the performance part for some test cases, at least for verification of NAICS performance gain. In real system, interferers may vary per PRB or TTI, and all or partial of dynamic parameters or semi-dynamic parameters (such as MCS, RI, TM) may vary every PRB/TTI randomly. Therefore, randomized interference model also should be considered for test cases, and the details need more study.
Proposal 2: Both fixed and randomized interference model should be considered for the test cases.
In previous RAN4 WG meetings, the agreements on the working assumption of total layers in the network and maximum number of PDSCH IC is ‘that the scope of Rel-12 NAICS is to limit total layers (serving + interfering) up to 3 and one PDSCH’. Based on this agreement, the number of layers of the dominate interference cell can’t be larger than 2. In the performance part, this agreement should be reused. 
Proposal 3: Reuse the PDSCH IC number assumption in core part. Restrict the number of PDSCH layers of the interferer cell to be no more than 2.
The definition of the strongest interferer is important for UE to implement the interferer cancellation/suppression. However, RAN4 WG has not clarified this definition. One possible approach for UE to determine the strongest interferer is based on the CRS RSRP, and another possible approach is based on the PDSCH received power. As the performance of NACIS depends on the strongest interference selection, it could be up to UE to make the decision. For results alignment, we suggest to select the strongest interferer based on the CRS RSRP.
Proposal 4: Dominant interferer selection for NAICS receivers should be UE implementation issues. For results alignment, the dominant interferer selection could be done based on CRS RSRP. 
 ‘CRS-IC is performed in every scheduled subframe’ is a basic assumption for the study of NAICS in the core part. It should be clarified whether this assumption still holds in the performance part. In our opinion, this assumption should be reused for most test cases. If it is reused, the assumptions that cancel 2 interferer cells’ CRS in FeICIC should also be reused. If CRS-IC is not considered in a test case, it should be clearly stated for the simulation assumptions of the test case.
Proposal 5: CRS-IC is performed in every scheduled subframe for most test cases. If CRS-IC is performed, reuse FeICIC assumption that at most 2 cells are cancelled. 

Proposal 6: If CRS-IC is not specified to be an essential action, clear statement should be made for each test for results alignment purpose.
Higher performance gain is considered to be reached by NAICS receivers in colliding CRS pattern for dominant interferer scenarios than in non-colliding CRS pattern of dominate interferer scenarios. In order to test the robustness of NAICS receivers, test cases with non-colliding CRS should be considered.

Proposal 7: Both colliding CRS and non-colliding CRS pattern of the dominate interferer should be considered for NAICS tests.
In the real network, dominate interferer cell and serving cell may have different TMs. In order to guarantee the test coverage, mixed TM scenarios should be considered for tests cases.
Proposal 8: Mixed TM scenarios should be considered for NAICS tests.
According to the objectives of the NAICS WI performance part, the performance of NAICS receivers can’t have performance loss compared to LMMSE-IRC in all interference PDSCH scenarios, even ‘lack of higher-layer signalling’. It should be clarified what this ‘performance’ is, e.g. an average performance or an instantaneous performance in every subframe. In our opinion, it should be an average performance. In order to achieve this objective, UE may use NAICS receiver in some REs and fallback to other receivers (i.e. LMMSE-IRC) in other REs. Whether fallback to other receivers and fallback to which receiver is a UE implementation issue.
Proposal 9: Fallback action and receiver are UE implementation issues, and should not be specified.
3 Conclusions
In this contribution, we provide our views on the issues that are still open for NAICS UE demodulation tests. We have following proposals:
Proposal 1: Consider test cases for verification of NAICS receivers’ achievable performance gain and test cases for verification of NAICS receivers’ robustness. The test cases for achievable performance gain have higher priority.
Proposal 2: Both fixed and randomized interference model should be considered for the test cases.
Proposal 3: Reuse the PDSCH IC number assumption in core part. Restrict the layer number of the interferer cell to be no more than 2.
Proposal 4: The dominant interferer selection for NAICS receivers should be UE implementation issues. For the results alignment, the dominant interferer selection should be done based on CRS RSRP. 
Proposal 5: CRS-IC is performed in every scheduled subframe for most test cases. If CRS-IC is performed, reuse FeICIC assumption that at most 2 cells are cancelled. 

Proposal 6: If CRS-IC is not specified to be an essential action, clear statement should be made for each test for results alignment purpose.
Proposal 7: Both colliding CRS and non-colliding CRS pattern of the dominate interferer should be considered for NAICS tests.
Proposal 8: Mixed TM scenarios should be considered for NAICS tests.

Proposal 9: Fallback action and receiver are UE implementation issues, and should not be specified.
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