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1
Introduction
The LTE Rel-14 Work Item Downlink Multiuser Superposition Transmission (MUST) achieves the objectives of developing enhancements of downlink multiuser transmission schemes within one cell and assisting UE to cancel or suppress intra-cell interference by the provision of assistance information for interference cancellation. Although MUST and the LTE Rel-12 Work Item Network-Assisted Interference Cancellation and Suppression (NAICS) both rely on receivers to perform interference cancellation, the latter targets the inter-cell interference and is typically used when the user is at the cell edge, while the former aims at the intra-cell interference. 
2
Description
The key functionalities of MUST are described as follows. A UE is signalled by RRC if it is to be configured for potential MUST operation. When a UE is higher-layer configured to have MUST, some bits are added into the downlink control information (DCI) as MUST assistance information. The UE monitors some bit field in the DCI to see whether MUST is enabled in a transmit time interval. 
In MUST, there are three cases featured by the mechanisms of PDSCH superposition: 
· Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector 

· Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme

· Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different
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	Figure 1. An example of Case 1 and Case 2 transmit side processing when both near and far UEs have 1 data layer. In the figure, layer mapping is omitted since both UEs have single data layer.
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	Figure 2. An example of composite constellation of Case 1 and Case 2


Case 1 and Case 2 are supported in transmission mode (TM) 2/3/4 using up to 2 transmit antenna ports. The PDSCH of two UEs are superposed, in which one of the UE (called the near UE) has a better received signal quality than the other UE (called the far UE). An example of transmit side processing for Case 1 and Case 2 is shown in Figure 1. After channel coding, rate matching and scrambling, the coded bits for near and far UEs are jointly mapped to modulation symbols of a composite constellation. Gray mapping is kept for the label bits of the composite constellation. Figure 2 gives an example for a composite constellation.
The near UE cancels the signal intended for the far UE before detecting its own signal, while the far UE treats the signal intended for the near UE as noise. This is feasible since the signal-to-noise ratio (SNR) at the near UE tends to be high, while the far UE has a low SNR with the modulation order always QPSK and easy to be cancelled. Flexible power partition (denoted as  in Figures 1 and 2) between near and far UEs is chosen to maximize the sum-rate under certain fairness criterion. The network assisted information signalled in DCI for the near UE includes the indication of whether MUST is enabled in the TTI and the power allocation. 
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	Figure 3. An example of Case 3 transmit side processing when two UEs are paired, and each has 1 data layer. In the figure, layer mapping is omitted since both UEs have single data layer.


Case 3 is supported in TM 8/9/10 using up to 8 transmit antenna ports. The PDSCH superposition is the same as in MU-MIMO. There is no concept of near UE and far UE as in Case 1 and Case 2; each UE cancels the interference located at spatial layers other than the desired signal when assistance information about the knowledge of interference is provided. An example of transmit side processing for Case 3 is shown in Figure 3. The maximal number of interfering spatial layers signalled in the assistance information is configured by RRC. The assistance information of interference signalled in DCI includes the modulation order of interference and the antenna port of each interfering layer.
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