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1. Introduction

In RAN #73 meeting the WI on the LTE Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements was approved [1]. The work item has two main objectives:
	· Investigate feasibility and specify requirements for the CRS-IM receivers for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas for synchronous networks.
· 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.


In accordance to the WID the following objectives are agreed in application to the SU-MIMO enhancements work:

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

· Stage 2: Specify UE demodulation performance requirements to verify enhanced SU-MIMO receivers for the UEs equipped with 4 RX antennas


At the initial stage (i.e. Stage 1) of the WI the main purpose of RAN4 work on SU-MIMO enhancements would be to investigate the performance/feasibility using SU-MIMO IM receivers. In particular, the following work directions are included in the WI scope:

1) Identification of target scenarios:

2) Identification of reference receiver structure for SU-MIMO IM evaluation
3) Evaluation of performance of enhanced SU-MIMO IM receivers

In this contribution we provide initial simulation results for various scenarios. In the companion paper [2] we provide our views on the target scenarios, reference receivers and simulation assumptions.
2. Performance analysis
In this section we provide our initial link level simulation results for scenarios with medium antenna correlation. Different configurations with regards to MCS and number of MIMO layers are analysed. In Figure 1 and Figure 2 we present our link level results for scenarios with TM3 and TM4, respectively. The detailed simulation assumptions are provided in the Annex.
	TM3. Medium ULA correlation type.

	2x4 antenna configuration, QPSK, Rank 2
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	4x4 antenna configuration, QPSK, Rank 3
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	4x4 antenna configuration, QPSK, Rank 4
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	2x4 antenna configuration, 16QAM, Rank 2
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	4x4 antenna configuration, 16QAM, Rank 3
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	4x4 antenna configuration, 16QAM, Rank 4
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	2x4 antenna configuration, 64QAM, Rank 2
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	4x4 antenna configuration, 64QAM, Rank 3
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	Figure 1. E-SU-MIMO simulation results. TM3. Medium correlation type.


	TM4. Medium ULA correlation type.

	2x4 antenna configuration, QPSK, Rank 2
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	4x4 antenna configuration, QPSK, Rank 3
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	4x4 antenna configuration, QPSK, Rank 4
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	2x4 antenna configuration, 16QAM, Rank 2
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	4x4 antenna configuration, 16QAM, Rank 3
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	4x4 antenna configuration, 16QAM, Rank 4
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	2x4 antenna configuration, 64QAM, Rank 2
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	4x4 antenna configuration, 64QAM, Rank 3
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	Figure 2. E-SU-MIMO simulation results. TM4. Medium correlation type.


Observation #1: For scenarios with high order modulations and high MIMO rank transmissions, the operating SNR point can be too high for test cases definition (30 dB for Rank 4 16QAM TM4, 40 dB for Rank 3 64QAM TM3).

Observation #2: For scenarios with 64QAM modulation format and MIMO rank 2 performance benefits from R-ML is limited (i.e. R-ML performance gain over LMMSE-IRC is about 1 dB).
3. Conclusions

In this contribution, we’ve presented out initial link level performance analysis on the E-SU-MIMO IM receivers. These results can be used for downselection of test cases for further analysis.
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Annex – Simulation assumptions

	Parameter
	Value

	Channel model
	TM3: EVA-70Hz
TM4: EPA-5Hz

	System bandwidth
	10 MHz

	Antenna configuration
	2x4, ULA, Medium correlation
4x4, ULA, Medium correlation

	HARQ modelling
	Maximum 4 HARQ retransmissions

	Transmission mode
	TM3, TM4

	Signal transmission parameters
	PDSCH is scheduled in SFs 0-4, 6-9
50 PRB resource allocation
TM4 - Wideband follow PMI 
TBS configuration

SF 0

SFs 0-4, 6-9

CW 0

CW 1

CW 0

CW 1

Rank 2 QPSK

7992

7992

7992

7992

Rank 3 QPSK

3624

7992

3624

7992

Rank 4 QPSK

7992

7992

7992

7992

Rank 2 16QAM

12960

12960

12960

12960

Rank 3 16QAM

7992

15264

7992

15264

Rank 4 16QAM

12960

12960

12960

12960

Rank 2 16QAM

18336

18336

18336

18336

Rank 3 16QAM

15264

30576

16416

32856



	Tx EVM
	6%


PAGE  
3/4

