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1. Introduction

At the last RAN4#70bis meeting, the following assumptions with regard to typical scenarios for SU-MIMO advanced receivers were agreed [1]. 
· Prioritize single cell high geometry scenarios to verify UE advanced receiver implementations

· Multi-cell scenario is FFS.

· Prioritize medium antenna correlation

· Current 36.101 single cell multi-layer spatial multiplexing FRC test setups can be used as the starting point for aligning simulation results for demodulation

· Other fading propagation channels and MCS values can be studied

· Candidate reference receiver set: CWIC/R-ML/SLIC
· Companies are encourage to provide simulation results under the typical scenarios in the next meeting for the candidate reference and LMMSE receivers

In this contribution, user throughput performance of SU-MIMO advanced receiver in agreed typical single-cell scenarios is evaluated. 
2. Performance Evaluation of SU-MIMO Advanced Receiver in Single-cell Scenarios
2.1. Simulation Assumptions
In this contribution, the following simulation assumptions are employed, which were agreed in the last RAN4 meeting [1].
	Test #
	TM
	Antenna configuration
	Fading channel
	MCS
	Test setup reference in 36.101

	1
	TM3
	2x2 Medium correlation
	EVA70
	16QAM (R = 1/2)
	Section 8.2.1.3.1

	2
	TM4
	
	EPA5
	64QAM (R = 1/2)
	Section 8.2.1.4.2

	3
	
	
	ETU70
	16QAM (R = 1/2)
	

	4
	TM9
	
	EPA5
	16QAM (R = 1/2)
	Section 8.3.1.2


Regarding the receiver type, we assume the following three receivers in this evaluation.
· MMSE

· CWIC 
· R-ML
2.2. Evaluation Results
Figures 1 to 4 show the user throughput performance for each test case. 
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Fig. 1 – Results for Test 1 (TM3, EVA70)                  Fig. 2 – Results for Test 2 (TM4, EPA5)
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Fig. 3 – Results for Test 3 (TM4, ETU70)                  Fig. 4 – Results for Test 4 (TM9, EPA5)

SNRs that achieve 70% of user throughput corresponding to each receiver are summarized in Table 1. Note that (+x dB) in the table indicates the SNR gain compared to MMSE receiver.
Table 1 – SNR values for 70%-ile user throughput

	Test #
	MMSE
	CWIC
	R-ML

	1
	18.2 dB
	15.2 dB (+3.0 dB)
	15.6 dB (+2.6 dB)

	2
	22.5 dB
	19.0 dB (+3.5 dB)
	20.9 dB (+1.6 dB)

	3
	18.4 dB
	14.7 dB (+3.7 dB)
	16.0 dB (+2.4 dB)

	4
	17.6 dB
	13.5 dB (+4.1 dB)
	15.0 dB (+2.6 dB)


The evaluation results show that both CWIC and R-ML can achieve the SNR gains, i.e., from 1.6 dB to 4.1 dB, compared to MMSE. Furthermore, CWIC can achieve much higher throughput performance compared to R-ML especially for precoding transmission scenarios, i.e., Test 2, 3, and 4. 
Observation 1: Both CWIC and R-ML can achieve the SNR gains, i.e., from 1.6 dB to 4.1 dB, compared to MMSE
Observation 2: CWIC can achieve much higher throughput performance compared to R-ML and MMSE especially for TM4 and TM9 cases

3. Conclusion

In this contribution, we provided the evaluation results of SU-MIMO advanced receiver in agreed typical single-cell scenarios. Based on the results, the following observations were obtained.
Observation 1: Both CWIC and R-ML can achieve the SNR gains, i.e., from 1.6 dB to 4.1 dB, compared to MMSE
Observation 2: CWIC can achieve much higher throughput performance compared to R-ML and MMSE especially for TM4 and TM9 cases
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