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1. Introduction

The objectives of the study item “Study on Downlink Multiuser Superposition Transmission for LTE” include the following areas [1]:

· Identify and study possible enhancements of downlink multiuser transmission schemes within one cell.
· The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors.
In this contribution, we discuss the information requirement of the schemes for Multiuser Superposition Transmission (MUST) with joint demodulation receiver.
2. Discussion

The receiver architecture is an important aspect for MUST evaluation, in consideration of the link to system modelling and UE complexity. In [2], the receiver operation of the enhancement layer UE with joint demodulation receiver is described. The combined signal can be jointly demodulated without successive interference cancellation (SIC) and therefore the receiver can be simpler. In [3], the combined constellation diagrams of the amplitude-weighted superposition of coded and modulated signals with or without gray labelled are shown. It can be observed that the combined constellation diagram can be changed by utilizing different power setting of the superposition coding and different bit(s) operation for the modulation scheme of each signal. According to the similar principle, the constellation positions are set by bit mapping operation and become gray labelled constellation diagram in [4].
In order to jointly demodulate the combined signal, the enhancement layer UE needs to have the information of the constellation diagram and therefore the signalling contains the information of the power setting and the bit mapping of the constellation points is required for the enhancement layer UE. Besides, since the outcome of the jointly demodulation contains the transmission bit(s) to both enhancement layer UE and base layer UE, the signalling contains the information of which bit(s) belonged to the enhancement layer UE is also necessary for the enhancement layer UE.
Observation 1:
For jointly demodulation, the information of the power setting of the combined signal, the bit mapping of the constellation points, and which bit(s) belonged to the receiver are required for the enhancement layer UE.

In [5], candidate schemes for MUST are proposed and in some of the proposed schemes the receiver can jointly demodulate the received signal without employing SIC. In the case that the superposed constellation is the same as the LTE standard constellation defined in [6], the information about the power setting and bit mapping can be taken as already known by the enhancement layer UE and only the information about which bit(s) belonged to the enhancement layer UE is required. However, about the scheme of NOMA, which performs amplitude-weighted superposition of coded and modulated signals, the receiver employing SIC is used in [5]. Since the difference of the superposed constellation between the scheme of NOMA and the scheme that the receiver can conduct joint demodulation without employing SIC is the power setting and bit mapping of the constellation points, it should be possible for the enhancement layer UE to jointly demodulate the NOMA combined signal as long as the specific information of the power setting and bit mapping of the constellation points is provided.
Observation 2:
As long as the information of the NOMA superposed constellation is provided, the combined signal can be jointly demodulated by the enhancement layer UE without employing SIC.

Proposal: 
Joint demodulation can be used by the enhancement layer UE in the NOMA scheme for multiuser superposition transmission.
3. Conclusion

The following observations and proposal about the schemes for Multiuser Superposition Transmission are listed:
Observation 1:
For jointly demodulation, the information of the power setting of the combined signal, the bit mapping of the constellation points, and which bit(s) belonged to the receiver are required for the enhancement layer UE.

Observation 2:
As long as the information of NOMA superposed constellation is provided, the combined signal can be jointly demodulated by the enhancement layer UE without employing SIC.

Proposal: 
Joint demodulation can be used by the enhancement layer UE in the NOMA scheme for multiuser superposition transmission.
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