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1   Background
According to the WID of Downlink Multiuser Superposition Transmission for LTE [1], one detail objective for RAN4 is to identify and agree combinations that could be blindly detected jointly for MUST based on TR36.859 and RAN1’s recommendation. There is an LS from RAN1 on potential parameters for blind detection in MUST [2]: 

RAN1 kindly asks RAN4 to identify the parameter combinations that could be blindly detected jointly (e.g. blind detection performance, UE complexity) in MUST, considering the above information.
In this contribution, we provide the evaluation for blind detection of assistance information for CRS-based MUST Case 3 using enhanced-IRC receiver. 
2   Simulation assumptions
The simulation assumptions are shown in the following Table 1.
	Parameter 
	Value

	Bandwidth
	10MHz

	Frame structure
	FDD

	Cyclic prefix
	Normal

	Antenna configuration
	2*2 ULA low correlation

	Cell-specific reference signals
	Antenna ports 0,1

	Propagation channel
	EVA5

	Number of OFDM symbol for control region
	3

	Subframes with PDSCH
	#1, 2, 3, 4, 6, 7, 8 and 9

	Number of PRBs of PDSCH
	50

	Transmission mode
	TM4

	Precoding
	Random with Granularity of 50RBs

	Rank
	1

	HARQ
	Disabled

	Channel/noise estimation
	Non-ideal

	MCS of target UE
	QPSK: 0

16QAM: 10

64QAM: 17

	Power allocation between target UE and interference UE
	Equal power allocation

	Tx EVM
	6%

	Channel/noise estimation
	Non-ideal

	Number of PRB used for decision
	1

	Number of REs used in a PRB for blind detection
	All PDSCH REs

	Demapper algorithm
	MMSE-IRC

	Parameters to be blindly detected
	Precoder

	Detection algorithm
	Maximum likelihood


3   Simulation results
The blind detection method for interference UE’s precoder can be summarized as follows:

· Step 1: Obtain the estimated symbols of target UE using MMSE equalizer under each precoder hypothesis.

· Step 2: Calculate the likelihood value of all the estimated symbols under each precoder hypothesis.

· Step 3: The precoder hypothesis with the maximum likelihood value is selected to be the detected precoder.
The evaluation results are shown in following figures, where both throughput and error probability of blind detection at the target UE are evaluated. It is assumed that the modulation order of interference UE is that same as that of the target UE.
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Figure 1. Throughput versus SNR for 
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Figure 2. Error probability for blind detection of interference UE’s precoder. 

According to above results, we can observe:

· The throughput with blind detection of interference UE’s precoder for each MCS is almost equal to that the interference UE’s precoder is perfectly known by the target UE.

Although, at low SNR region, e.g., less than 3 dB, the error probability for blind detection of interference UE’s precoder is high than 10%, the throughput endures very limited degradation. This is because the demodulation performance is mainly determined by the noise power, and the inter-layer interference may not affect the target UE significantly. While at high SNR region, e.g., higher than 3dB, the error probability for blind detection of interference UE’s precoder is lower than 10%. Note that, since the blind detection algorithm is based on the equalized symbols using MMSE equalizer, thus when the transmission may endure failure detection at target UE with knowledge of interference UE’s precoder, the blind detection would probably endure error detection. Therefore, the throughput degradation would be even less.

Proposal: When enhanced-IRC receiver is used at target UE, the blind detection for interference UE’s precoder is feasible for 2Tx case.
4   Conclusion / Proposals
In this contribution, we provide the evaluation for blind detection of assistance information for CRS-based MUST Case 3 using enhanced-IRC receiver. And the following proposal is given:

Proposal: When enhanced-IRC receiver is used at target UE, the blind detection for interference UE’s precoder is feasible for 2Tx case.
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