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1. Introduction

At the last RAN4#70bis meeting, the candidate reference receivers were agreed as follows [1].

· Candidate reference receiver set: CWIC/R-ML/SLIC
However, there was no consensus for the actual reference receiver selection criteria and further discussion is needed. Therefore, in this contribution, we show the views on reference receiver selection between the above candidates.
2. Views on Reference Receiver Selection

Before providing our views on reference receiver selection, we would like to clarify that SU-MIMO advanced receiver can be applied obviously even in asynchronous NW, therefore SU-MIMO should be assumed in the asynchronous NW. Note that current Rel. 12 NAICS WI only targets the synchronous NW [2]. Furthermore, since some NW signaling is required for NAICS, whether NAICS will be available or not is operator choice. From this perspective, we should address only the SU-MIMO performance, i.e., not consider the NAICS availability, to select the reference receiver for SU-MIMO since it would not be true that the optimum receiver type for NAICS is also the optimum one for SU-MIMO. In other words, the reference receiver for SU-MIMO should not be linked to that for NAICS. 
Proposal 1: RAN4 should clarify that SU-MIMO advanced receiver can be applied even in asynchronous NW
Proposal 2: Reference receiver for SU-MIMO should not be linked to that for NAICS

Based on the above proposals, we consider that SU-MIMO advanced receiver should pass the current UE demodulation requirement of Type-A receiver for single-layer transmission case. 
Proposal 3: SU-MIMO advanced receiver should pass current UE demodulation requirement of Type-A receiver for single-layer transmission case
In other words, at least Rel. 11 MMSE-IRC should be implemented with SU-MIMO advanced receiver as follows.

· For Rank-1: Rel. 11 MMSE-IRC

· For Rank-2: Rel. 12 SU-MIMO advanced receiver, i.e., CWIC or R-ML

Hence, it is obvious to employ the different receiver types corresponding to single- and dual-layer transmission cases when assuming the asynchronous NW.

Observation 1: It is obvious to employ different receiver types corresponding to single- and dual-layer transmission cases when assuming asynchronous NW
Based on the above proposals and observation, we would like to discuss the reference receiver selection. We consider the following three alternatives to define the reference receiver.

· Alt 1: One reference receiver is assumed for all test scenarios

· Alt 2: One appropriate reference receiver is assumed corresponding to the test scenarios

· Alt 3: Multiple test scenarios are specified corresponding to each receiver type
Currently, we do not have strong preference between the above alternatives. However, even when Alt. 1 will be agreed in RAN4, as provided our proposals and observation, the reference receiver should be selected based on its performance for dual-layer transmission cases, i.e., the receiver type which can achieve the best user throughput performance widely for dual-layer transmission test scenarios should be selected. From our evaluation results in [3] and [4], CWIC should be assumed as the reference receiver in this WI.
Proposal 4: If we should select only one reference receiver between all test scenarios, receiver type which can achieve the best user throughput performance widely for dual-layer transmission test scenarios should be assumed as reference receiver
· From our evaluation results, CWIC should be assumed as reference receiver for SU-MIMO

Based on the above discussions, the receiver type for SU-MIMO is different from that for NAICS since CWIC for inter-cell interference is not covered in the current NAICS WI. However, we consider that the impact on the difference between the SU-MIMO and NAICS receivers seems to be insignificant, i.e., the difference is only the soft-decision symbol estimator as illustrated in Fig. 1 if NAICS supports SLIC receiver. Specifically, soft-decision symbols are estimated based on the output LLR from the ML-MAP decoder for CWIC. On the other hand for SLIC, those are estimated based on the input LLR to the ML-MAP decoder. Therefore, SLIC can be easily supported once CWIC feature is implemented in the UE receiver.  
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Fig. 1 – Possible receiver structure for CWIC/SLIC combination
Observation 2: Even for CWIC/SLIC combination between SU-MIMO and NAICS, impact on difference between those receivers seems to be insignificant

Furthermore, as we already mentioned in our observation 1, the receiver type can be different corresponding to single- and dual-layer transmission cases. Therefore, based on the above observations, CWIC should not be eliminated from the reference receiver candidates for the reason of difference in receiver structures between SU-MIMO and NAICS.
Proposal 5: CWIC should not be eliminated from the reference receiver candidates for the reason of difference in receiver structures between SU-MIMO and NAICS 
3. Conclusion

This contribution discussed the reference receiver selection for SU-MIMO advanced receiver. Our observations and proposals in this contribution are summarized as follows.

· Observations
Observation 1: It is obvious to employ different receiver types corresponding to single- and dual-layer transmission cases when assuming asynchronous NW
Observation 2: Even for CWIC/SLIC combination between SU-MIMO and NAICS, impact on difference between those receivers seems to be insignificant
· Proposals
Proposal 1: RAN4 should clarify that SU-MIMO advanced receiver can be applied even in asynchronous NW
Proposal 2: Reference receiver for SU-MIMO should not be linked to that for NAICS

Proposal 3: SU-MIMO advanced receiver should pass current UE demodulation requirement of Type-A receiver for single-layer transmission case
Proposal 4: If we should select only one reference receiver between all test scenarios, receiver type which can achieve the best user throughput performance widely for dual-layer transmission test scenarios should be assumed as reference receiver
· From our evaluation results, CWIC should be assumed as reference receiver for SU-MIMO

Proposal 5: CWIC should not be eliminated from the reference receiver candidates for the reason of difference in receiver structures between SU-MIMO and NAICS 
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