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1 Introduction

In RAN #71 meeting, a new work item, i.e., downlink multiuser superposition transmission (MUST) for LTE was approved. One of its objectives is to identify and agree on the parameter combinations that could be blindly detected jointly for MUST based on TR36.859 in RAN 4, which requires recommendation from RAN 1 [1]. Moreover, RAN 1 should specify the mechanism to provide MUST assistance information to a UE using R-ML receiver, which leads identification of the parameters for blind detection to be a high priority.
In this contribution, effectiveness for parameter blind detection is discussed and preliminary evaluation results are also provided.   
2 Discussion
For MUST-far UE, the potential assistance information to support MMSE receiver is listed as follows.
· Transmission power ratio of its own MUST layer: It is not needed when the modulation order of MUST-far UE is QPSK. If higher order modulation, e.g., 16QAM is used, it can be blindly detected along with the modulation order of the paired MUST-near UE. Due to the fact that the MUST-far UE is probably in the low SNR region, the blind detection for power ratio would be of low accuracy, resulting in severe performance degradation. Thus, the power ratio may be informed through dynamic signalling.
· Full rank PMI used for virtualization of transmit diversity: This information is not needed since the same transmission scheme is used for both MUST-near and MUST-far UEs.

For MUST-near UE, the potential assistance information to support R-ML/SLIC receiver is the information of each paired MUST-far UE, which are listed as follows. These parameters are for case 1 & 2.
· Modulation order of each codeword: it can be signaled or blindly detected. If the modulation order of MUST-far UE is restricted to QPSK, it is not needed to be informed. .
· Transmission power ratio of its PDSCH and MUST-far UE’s PDSCH: If multiple power ratios are supported, it can be blindly detected at UE. However, there is some performance degradation for the blind detection. For the sake of performance and UE simplicity, the power ratios may be better to be informed through dynamic signalling. 
· Spatial precoding vectors: According to the WID [1], superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector. Thus, this parameter is not needed to be informed. 
· Resource allocation: If all the scheduled RBs of the MUST-near UE have superposed transmission and all assistance information of all the paired far UEs is the same, this information is not needed.
· DMRS information of MUST-far UE: For 2Tx transmission schemes, no necessity is foreseen for DMRS usage. While for 8Tx, further investigation is needed.
· Transmission schemes: According to the WID [1], the same transmission scheme is adopted for superimposed PDSCHs. Thus this parameter is not needed any more.
· PDSCH RE mapping information: The different RE mapping only exists in the case that different transmission schemes are used by the near and far UE in MUST operations. UE always assumes the same RE mapping for the paired UE, since the MUST users use the same transmission scheme for superposition. Thus, the information is not required to be informed. 
· Existence/processing of MUST interference per spatial layer: It can be signalled by eNB or blindly detected along with power allocation parameter. Compared to signalling method, the blind detection will result in incremental UE complexity and severe degradation of detection performance. So, this information should be signaled by eNB.
Proposal 1: Existence/processing of MUST interference per spatial layer should be signaled from eNB to UE.
3 Simulation results

In this section, we provide the performance evaluation for jointly blind detection of modulation order and power allocation for case 1 & 2. The simulation assumptions can be found in TR36.859 for the link-level evaluation assumptions, and are also given in Appendix for convenience. For the black curves in the following figures, the MUST-near UE is assumed to obtain the modulation order of MUST-far UE and specific power ratio perfectly. As for the blue curves, the MUST-near UE is assumed to perform blind detection. It can be observed that there is some performance loss by adopting blind detection at UE compared with that UE can acquire the information perfectly, especially in the low SNR region. It is necessary to mention that only three different power ratios are assumed in this simulation, and larger performance loss would be foreseen for larger numbers of power ratios.
Observation: For case 1 & 2, there is some performance loss in performing blind detection of modulation order and power allocation jointly even for a small number of power ratios.

Proposal 2: For MUST-near UE, transmission power ratio of its PDSCH and MUST-far UE’s PDSCH is preferred to be signaled from eNB for MUST category 2 with multiple transmission power ratios.
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Figure 1. SNR vs BLER for TM4                             Figure 2. SNR vs throughput for TM4
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Figure 3. SNR vs BLER for TM2                          Figure 4. SNR vs throughput for TM2
It is necessary to mention that the parameters to be blindly detected for case 3 also should be considered. However, the corresponding assistance information as well as the specific transmission scheme for case 3 is still unclear, thus all these aspects should be determined before discussing the parameters for blind detection.
4 Conclusions
In this contribution, effectiveness for parameter blind detection is discussed. The following proposals are given.

Proposal 1: Existence/processing of MUST interference per spatial layer should be signaled from eNB to UE.
Observation: For case 1 & 2, there is some performance loss in performing blind detection of modulation order and power allocation jointly even for a small number of power ratios.

Proposal 2: For MUST-near UE, transmission power ratio of its PDSCH and MUST-far UE’s PDSCH is preferred to be signaled from eNB for MUST category 2 with multiple transmission power ratios.
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Appendix

Table 2. Simulation assumptions
	Parameters
	Values

	Carrier frequency
	2GHz

	System BW
	10MHz

	Allocated resource
	5MHz 

	Cell-specific reference signals
	Antenna ports 0,1

	Propagation channel & UE velocity
	EPA (3km/h)

	Channel Correlation
	Low

	(# of Tx antennas, # of Rx antennas)
	(2, 2)

	Cyclic Prefix
	Normal

	Number of control OFDM symbols
	3

	Transmission scheme(s)
	2Tx: CRS based transmission scheme(s)

	Link adaptation
	fixed

	EVM requirement (Tx, Rx)
	(8%, 4%)

	HARQ
	Maximum 4 retransmission

	Modulation
	QPSK

	Power ratio(Near:Far)
	(0.1:0.9) (0.2:0.8) (0.3:0.7)


