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Introduction 
In RAN#73 meeting, a new WI “Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements for LTE” was agreed. The objective is to investigate feasibility and specify requirements for CRS-IM and SU-MIMO IM receivers with more Rx (or Tx) antennas. In this paper, we provide our view on the SU-MIMO IM part. 
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SU-MIMO IM
The detail objectives of this scope are summarized in short as follows:

	· Stage 1: Investigate performance benefits and feasibility of using SU-MIMO IM receivers

· Investigate and agree on target scenarios including 
· layer number
· MCS: up to 256QAM
· propagation conditions and channel correlations
· EVM assumption

· Number of CRS APs
· Identify the reference receiver structure with R-ML prioritized

· Evaluate the performance of enhanced SU-MIMO IM receivers.

· Stage 2: Specify UE demodulation performance requirements in single carrier case.


Understanding the objectives, we have some views on some details.

1. Diverse performance for different R-ML receivers: There are various demapper algorithms to trade between UE complexity and throughput performance. All algorithms could be considered as R-ML receivers. Even using the same demapper algorithm, there are some adjustable parameters that could make the performance of R-ML receiver vary within a wide range. For examples, the radius of the sphere decoder [2], the final candidate set size for LLR calculation [3], and with or without codeword IC. Figure 1 gives a simulation results that compare 6 different demapper algorithms (including different parameter setting). In Figure 1, we do observe a large performance improvement of advanced demapper algorithms over MMSE. This justifies the needs of introducing new requirements for SU-MIMO IM. However, the performance of R-ML receivers could be very diverse. Since RAN4 usually does not discuss UE implementation details. Such a diverse performance would make it difficult to agree on the final performance requirements. Perhaps RAN4 needs to first agree on more detail of the reference receiver or come out some new methodology to resolve this issue.
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Figure 1. Throughput performance of 4-layer demodulation with different demapper algorithms. (TM4, EVA, 10MHz)
Proposal 1: RAN4 to study how to align the performance of R-ML receivers, considering the diverse performance of different algorithms and parameter settings.

2. CSI test: CSI tests are also important to realize the gain of SU-MIMO IM receivers. During Rel-13 4Rx, 3-layer and 4-layer CQI definition tests were introduced. However, the propagation channel used in the CQI definition test would make R-ML receiver and MMSE no difference. As a result, new CQI tests should be introduced to guarantee that UE’s CQI report really captures the gain observed in its demodulation performance.
Proposal 2: New CSI test for 3 and 4 layers to be introduced for R-ML receivers.

3. Medium correlation channel: Similar to what have been done in Rel-12 SU-MIMO WI. Medium MIMO correlations can be used to make a big performance gap between R-ML and MMSE receivers. RAN4 can further study if same setting can be re-used in this WI.
Proposal 3: Consider medium correlation channel in defining tests.
4. NAICS with 4Rx: 4Rx receiver could handle more total layers (desired + interference). In Rel-12 NAICS, the desired PDSCH is always rank-1 because only 2Rx UE was assumed. According to the agreement in last RAN4 meeting, Rel-13 4Rx (type 2) UE will skip all NAICS tests, which leaving a test coverage hole for those UEs. Therefore, it is important to consider how to extend existing NAICS tests to 4Rx UEs in Rel-14. A directly extending to 4RX will lead to a very low SINR point, which may not be very practical in real network. Since 4Rx UE is more likely to be scheduled with rank-2 PDSCH transmission even in low SINR region. It makes sense to extend NAICS test with rank-2 desired PDSCH. 
Proposal 4: Further study on whether to extend Rel-12 NAICS tests with rank-2 desired PDSCH.
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Summary 
In this paper, we provide our view on the SU-MIMO IM part of this WI with the following proposals:
Proposal 1: RAN4 to study how to align the performance of R-ML receivers, considering the diverse performance of different algorithms and parameter settings.

Proposal 2: New CSI test for 3 and 4 layers to be introduced for R-ML receivers.

Proposal 3: Consider medium correlation channel in defining tests.
Proposal 4: Further study on whether to extend Rel-12 NAICS tests with rank-2 desired PDSCH.
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