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1   Background
In RAN4#81 meeting, we have agreed the initial draft for the TR 36.747 and to introduce TPs from this meeting. This TP will capture the agreements from previous meetings.
2   TP proposal
---------------------------------------------- Start of Change ---------------------------------------------
5
Enhanced SU-MIMO IM based on 4RX
In Release 12, SU-MIMO receiver was introduced to improve spectrum efficiency using multiple streams for UEs close to cell centre with relatively high SNR. The SU-MIMO receiver could handle inter-stream interference caused by imperfect feedback and limited codebook size, and the performance requirements were defined under 2 CRS antenna port and 2 received antennas configuration with rank 2. Enhanced SU-MIMO receiver mitigates interference among multiple streams such as more than 2 layers under 4 CRS antenna ports and 4 received antennas.
In the WID, to specify performance requirements for enhanced SU-MIMO

· RAN4 needs to investigate performance benefits, complexity, and feasibility of using SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs in Stage 1.
· Investigate and agree on target scenarios including layer number for spatial multiplexing, MCS, propagation conditions, antenna correlation and others for performance evaluation

· Identify the reference receiver structure for SU-MIMO IM evaluation
· Evaluate the performance of enhanced SU-MIMO IM receivers
In order to evaluate performance gains with respect to legacy receiver structure, simulation scenarios listed in Chapter 5.1 have been considered. Receiver structure for evaluation of enhanced SU-MIMO is described in Chapter 5.2.
5.1
Scenarios
Evaluation scenarios to investigate performance benefit and feasibility for enhanced SU-MIMO receiver with 4 receive antenna configuration are described in this section. Modulation order is considered up to 256QAM, and the number of rank is considered up to 4.
In Table 5‑1, simulation assumptions for scenarios to evaluate enhanced SU-MIMO receiver performance are provided. 64QAM with rank4, 256QAM with rank3, and 256QAM with rank 4 scenarios are deprioritized in terms of complexity and performance. 

In Table 5‑2, four antenna correlations such as ULA Low, ULA Medium, ULA Medium A, and XPOL Medium A are considered with each scenario in Table 5‑1. 

In Table 5‑3, interference models for each transmission mode are listed.

Table 5‑1 Scenarios for evaluation
	Test scenario
	Rank
	Descriptions of other parameters
	Reference
	Information

	Case #1
	Rank 2
	TM4 16QAM 1/2 EPA5 2X4
	8.2.1.4.2A
	Rel-12 SU-MIMO based test case

	Case #2
	
	TM9 16QAM 1/2 EPA5 2X4
	8.3.1.2A
	Rel-12 SU-MIMO based test case

	TS #1
	
	TM4 64QAM 1/2 EPA5 2x4
	8.10.1.1.4 test 1
	Rel-13 4RX AP based test case

	TS #2
	
	TM9 64QAM 1/2 EPA5 2x4
	
	

	TS #3
	
	TM4 256QAM 0.62 EPA5 4x4
	8.10.1.1.4 test 2
	Rel-13 4RX AP based test case

	TS #4
	
	TM9 256QAM 1/2 EPA5 4x4
	
	

	TS #5
	Rank3
	TM3 16QAM 1/2 EVA70 4x4
	
	

	TS #6
	
	TM3  64QAM 1/2 EPA5 EVA5
	
	

	TS #7
	Rank4
	TM4 16QAM 1/2 EPA5 4x4
	8.10.1.1.8
	Rel-13 4RX AP based test case

	TS #8
	
	TM9 16QAM 0.57 EPA5 4x4
	8.10.1.1.9
	Rel-13 4RX AP based test case


Table 5‑2 Antenna correlation for evaluations
	
	Antenna Correlation

	AC #1
	ULA Low correlation


	AC #2
	ULA Medium correlation (α=0.3, β=0.9)

	AC #3
	ULA Medium A correlation (α=0.3, β=0.3874)

	AC #4
	XPOL Medium A correlation (α=0.3, β=0.6, γ=0.2)


Table 5‑3 Interference model for evaluations
	
	Interference model
	reference


	IS #1
	No interference
	

	IS #2
	TM1 interference
	8.2.1.3.1C

	IS #3
	TM4 interference
	8.10.1.1.3

	IS #4
	TM9 interference
	8.10.1.1.5


Overall evaluation scenarios are combinations of Table 5‑1, Table 5‑2, and Table 5‑3. 

· MIMO Rank 2

· TM4 16QAM : Case #1 + AC#2

· TM9 16QAM : Case #2 + AC#2
· TM4 64QAM : TS #1 + IS #1 / IS #3 + AC#1/AC#2/AC#3

· TM9 64QAM : TS #2 + IS #1 / IS #4 + AC#1/AC#2/AC#3

· TM4 256QAM : TS #3 + IS #1 / IS #3 + AC#1/AC#2/AC#3

· TM9 256QAM : TS #4 + IS #1 / IS #4 + AC#1/AC#2/AC#3
· MIMO Rank 3
· TM3 16QAM : TS #5 + IS #1 / IS #2 + AC#1/AC#2/AC#3/AC#4

· TM3 64QAM : TS #6 + IS #1 / IS #2 + AC#1/AC#2/AC#3/AC#4

· MIMO Rank 4
· TM4 16QAM : TS #7 + IS #1 / IS #3 + AC#1/AC#2/AC#3/AC#4

TM9 16QAM : TS #8 + IS #1 / IS #4 + AC#1/AC#2/AC#3/AC#4
5.2
Receiver structure

Enhanced SU-MIMO receiver structure is referred by Release-12 SU-MIMO receiver structures which are R-ML (Reduced complexity ML) and CW-IC (Code word level – IC). 

· Baseline receiver : MMSE

· Reference receiver: R-ML is considered in high priority by WID.
For enhanced SU-MIMO IM with 4Rx, CWIC receiver would be relatively complex. So in the feasibility study stage, R-ML receiver is assumed.

There are various R-ML algorithms which have trade-off between UE complexity and UE performance. Such as:

· Sphere Decoding
· QRM-MLD
· Other reduced complexity ML detectors
There are some adjustable parameters that could make the performance of R-ML receiver varies. For examples, the radius of the sphere decoder, the final candidate set size for LLR calculation and so on. However, which kinds of R-ML receiver algorithms UE select depend on UE implementation.
5.3
Link-level performance evaluation

---------------------------------------------- End of Change ---------------------------------------------
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