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1 Introduction

The Rel-14 WI for eCRS-IM and eSU-MIMO is approved in last plenary from [1] with the following performance objectives on eSU-MIMO.

· Investigate feasibility and specify requirements for the enhanced SU-MIMO inter-stream interference mitigation (SU-MIMO IM) receivers for the scenarios with 4 receive antennas UEs

· Stage 1: Investigate performance benefits and feasibility of using SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs.

· Investigate and agree on target scenarios including layer number for spatial multiplexing, MCS, propagation conditions and others for performance evaluation
· Reuse the assumptions for Rel-12 SU-MIMO IM (Type-C receiver) and Rel-13 4Rx MIMO performance requirements as starting point.
· SU-MIMO scenarios

· rank 2/3/4 SU-MIMO is considered

· The maximum number of layers (e.g. rank3/4) should be determined based on feasibility study (e.g. operating SNR), realistic Tx EVM assumption and the study on performance gains, reference receiver complexity and testability, etc.
· Strive to reuse agreed Tx EVM for 4Rx in Rel-13 if the related agreement can be reached
· Consider 2 and 4 CRS APs scenarios

· Channel correlations

· Focus on the Medium, Medium A and High antenna correlation models

· Modulation order: up to 256QAM

· The considered modulation orders should be decided based on feasibility study (e.g. operating SNR), realistic Tx EVM assumption, performance gains, reference receiver complexity and testability, etc.
· Strive to reuse agreed Tx EVM for 4Rx in Rel-13 if the related agreement can be reached.
· Identify the reference receiver structure for SU-MIMO IM evaluation
· R-ML is considered in high priority
· Evaluate the performance of enhanced SU-MIMO IM receivers.
· Stage 2: Specify UE demodulation performance requirements to verify enhanced SU-MIMO receivers for the UEs equipped with 4 RX antennas

· Reference receiver structure and other test parameters are based on the outcome of Stage 1.
· Single carrier case.
In this contribution we provide the evaluation scenarios for Stage 1 to indentify the performance benefit using SU-MIMO receivers.
2 Evalution scenarios
The existing SU-MIMO performance tests are defined as following in [2] with TM3, TM4 and TM9. There is one more test on TM3 to verify the whitening functionality that is not the focus for Rel-14 so we think it’s fine to skip such tests during the evaluation phase.

Table 8.2.1.3.1B-2: Enhanced Performance Requirement Type C for Large Delay CDD (FRC)

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Medium
	70
	17.8
	≥2


Table 8.2.1.4.2A-2: Enhanced Performance Requirement Type C for Multi-Layer Spatial Multiplexing with TM4 (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.11 FDD
	OP.1 FDD
	 ETU70
	2x2 Medium
	70
	18.3
	≥2


Table 8.3.1.2A-2: Enhanced Performance Requirement Type C for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	R.51 FDD
	OP.1 FDD
	EPA5
	2x2 Medium
	70
	17.4
	≥2


By following the WID objectives it’s straightforward to reuse the scenarios from SU-MIMO WI in Rel-12 as above. But in order to extend the existing test cases with 4Rx case Table 1 provides a summary of proposed simulation scenarios for PDSCH.

Proposal 1: Evaluate the proposed test scenarios for PDSCH tests with SU-MIMO receiver in Table 1.

Table 1 Proposed evaluation scenarios for PDSCH tests

	TM
	Modulation orders and layers

	
	16/64QAM
	256QAM

	
	2 layers
	3 layers
	4 layers
	2 layers
	3 layers
	4 layers

	TM3
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC

	TM4
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC

	TM9
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC


3 Conclusion

This contribution provides evaluation scenarios for PDSCH with SU-MIMO receiver for eSU-MIMO.

Proposal 1: Evaluate the proposed test scenarios for PDSCH tests with SU-MIMO receiver in Table 1.

Table 1 Proposed evaluation scenarios for PDSCH tests

	TM
	Modulation orders and layers

	
	16/64QAM
	256QAM

	
	2 layers
	3 layers
	4 layers
	2 layers
	3 layers
	4 layers

	TM3
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC
	8.2.1.3.1B with Medium, Medium A with R-ML and CWIC

	TM4
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC
	8.2.1.4.2A with Medium, Medium A with R-ML and CWIC

	TM9
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
	8.3.1.2A with Medium, Medium A with R-ML and CWIC
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