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1 Introduction
Last RAN4 meeting, the test feasibility for rank 2 and 3 with 16QAM modulation order was confirmed, but there still need further evaluation for high modulation order and high MIMO rank scenarios [1]. 

· Test feasible scenarios for performance requirements
· Rank 2 : TM4/9 2X4 + 16QAM, ULA medium

· Rank 3 : TM3 4X4 + 16QAM, ULA medium A

· Further evaluation scenarios

· Rank 2 : TM4/9 4X4 + 64QAM, ULA medium/medium A

· Rank 2 : TM4/9 4X4 + 256QAM, ULA low/medium A

· Rank 4 : TM4/9 4X4 + 16QAM, XPOL medium A

To support enhanced SU-MIMO receiver, RAN4 discussed feature and capability signaling, and some conclusions were made as follows:
· Enhanced SU-MIMO IM feature
· Optional feature for 4 RX capable UEs
· Option 1 : Single feature for rank 2,3,4 SU-MIMO IM
· Option 2 : Two features
· 4RX SU-MIMO for rank 2
· 4RX SU-MIMO for rank 3,4
· Support of 2RX R-ML does not imply the support of 4RX R-ML
· FFS if support of 4RX R-ML implies the support of 2RX R-ML
· Enhanced SU-MIMO IM Capability signaling
· No UE capability signaling
In this contribution, we provide our views on test scenarios and capability for enhanced SU-MIMO receiver.
2 Discussion
2.1 Test scenarios for performance demodulation requirements
Rank 2 with 256QAM
Figure 2‑1 shows throughput performance for MMSE and RML receivers under rank 2 with 256QAM for TM4 and TM9.
· Observation 1: For both Low and Medium A correlation scenarios, there are no performance gap between MMSE and RML receivers for both TM4 and TM9.
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Figure 2‑1 Throughput performance for TM4/TM9 with Rank2 256QAM (4X4 EPA5)
Rank 4 with 16QAM
Figure 2‑2 shows throughput performance for MMSE and RML receivers under rank 4 with 16QAM for TM4 and TM9.
· Observation 2: The performance gain by RML receiver could be observed about 1.5dB and 2.5dB for TM4 and TM9, respectively.
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Figure 2‑2 Throughput performance for TM4 with Rank4 16QAM (4X4 EPA5)
Based on above observations, feasible test scenarios could be summarized as follows:

· Rank 4 : TM4/9 4X4 + 16QAM, XPOL medium A 

And we propose
· Proposal 1: Consider following additional test cases for performance requirements for enhanced SU-MIMO (Table 1)
Table 2‑1 Proposing additional test cases for enhances SU-MIMO
	Rank
	Transmission mode
	Modulation order
	Antenna configuration
	Channel correlation

	Rank 4
	TM4
	16QAM
	4X4 EPA5
	XPOL Medium A

	
	TM9
	16QAM
	4X4 EPA5
	XPOL Medium A


2.2 Capability for enhanced SU-MIMO receiver
In last meeting, there were options for enhanced SU-MIMO receiver feature as follows:

· Optional feature for 4 RX capable UEs
· Option 1 : Single feature for rank 2,3,4 SU-MIMO IM
· Option 2 : Two features
· 4RX SU-MIMO for rank 2
· 4RX SU-MIMO for rank 3,4
· Support of 2RX R-ML does not imply the support of 4RX R-ML
· FFS if support of 4RX R-ML implies the support of 2RX R-ML
The complexity for ML receiver depends on the number of layers and modulation order, so as the number of layer and modulation order increase, the theoretical complexity of ML receiver dramatically increases. In this sense, Option 2 was introduced; separate two features with supporting only rank 2 and supporting up to rank 4. However, considering reduced ML receiver, the complexity does not dramatically increase. Additionally, since 256QAM modulation order might be precluded for enhanced SU-MIMO receiver, UE complexity issue for high layer could be reduced. 
· Proposal 2: prefer Option 1 as single feature for rand 2,3,4 SU-MIMO IM

3 Conclusion 
In this contribution, we provide our views on test scenarios and feature/capability for enhanced SU-MIMO receiver. Based on simulation results, we observe  

Rank 2 with 256QAM
· Observation 1: For both Low and Medium A correlation scenarios, there are no performance gap between MMSE and RML receivers for both TM4 and TM9.

Rank 4 with 16QAM
· Observation 2: The performance gain by RML receiver could be observed about 1.5dB and 2.5dB for TM4 and TM9, respectively.
From observations, we propose

· Proposal 1: Consider following additional test cases for performance requirements for enhanced SU-MIMO. 

	Rank
	Transmission mode
	Modulation order
	Antenna configuration
	Channel correlation

	Rank 4
	TM4
	16QAM
	4X4 EPA5
	XPOL Medium A

	
	TM9
	16QAM
	4X4 EPA5
	XPOL Medium A


And for feature of enhanced SU-MIMO receiver, we propose

· Proposal 2: prefer Option 1 as single feature for rank 2,3,4 SU-MIMO IM
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