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1 Introduction
In RAN#67, a new SI, Study on Downlink Multiuser Superposition Transmission for LTE, was approved [1]. In this contribution, we present our considerations for multiuser superposition transmission in this SI. 
2 Discussion
In this contribution we discuss the following points: (1) User Scheduling, (2) Power Allocation, and (3) CSI Measurement. 
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Figure 1. Discussion points for multiuser superposition transmission in downlink. 
2.1 User Scheduling 
In LTE and DL OFDMA, the system throughput can be improved by frequency/time/space user scheduling which brings a multiuser diversity gain. The flexibility of scheduling is an important factor to increase this kind of gain. 
On the other hand, the superposition transmission technique can improve the system throughput by multiplexing users’ signals in power-domain without orthogonality. In DL with the superposition transmission, a UE as receiver is required to have an interference canceller (IC) to correctly decode such non-orthogonally-multiplexed signals. Codeword-level IC (CW-IC) is a candidate of the IC algorithms in the new SI [1]. 
When the superposition transmission is considered in LTE DL, there will be a trade-off relationship between the flexibility of scheduling (or the system throughput) and the complexity of IC. For example, Figure 2 illustrates two scheduling scenarios in the frequency-domain. The requirements and complexities of the IC algorithms will be different between these scenarios. According to SID [1], it is assumed that a same spatial precoding matrix is used for the signals in the superposition transmission. This kind of scheduling conditions should be investigated for the trade-off between the system throughput and the IC complexity. 
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Figure 2. Two examples of scheduling in the frequency domain: (Left) the power-domain multiplexed signals are allocated to different RBs, and (Right) the power-domain multiplexed signals are allocated to same RBs. 
Proposal 1: Scheduling conditions should be investigated for the trade-off between the system throughput and the IC complexity in the superposition transmission. 
2.2 Power Allocation 
In the current LTE, DL power allocation can be adjusted by the higher-layer signaling [2] and downlink control information (DCI) for multiuser MIMO [3][4]. However, the range of the current power allocation may be limited for the superposition transmission. When the superposition transmission is considered for LTE, appropriate and dynamic power allocation will be required based on user scheduling in the power domain for improving the system throughput. Therefore, DL power allocation enhancement should be investigated for the superposition transmission. 

Moreover, the superposition transmission has an advantage that it can multiplex signals in the power domain for both UE with and without IC (for example, UE3 and UE4 in Figure 2 may not necessarily use IC to decode their desired signals). In the best case scenario, it may allow the backward compatibility for legacy Rel.12 UEs. Therefore, when the DL power allocation is investigated, the impact on the legacy UEs should be taken into account. 

Proposal 2-1: DL power allocation enhancement should be investigated based on user scheduling in the superposition transmission. 
Proposal 2-2: The impact on legacy Rel.12 UEs should be taken into account when the DL power allocation enhancement is considered. 
2.3 CSI Measurement 
LTE enables link adaptation based on MCS and CSI measurement, which is conducted by a UE. In the current LTE, the link adaptation strategy seems relatively simple because the signals are multiplexed orthogonally within a cell. Inter-cell interference can be seen as the dominant factor in link adaptation. 
On the other hand, the link adaptation strategy will become complicated by the superposition transmission because the UE’s decoding capability will not only depend on the inter-cell interference but also depend on intra-cell interference and MCS setting of both desired and interfering signals within a cell. Moreover, the power allocation may be changed by the user scheduling. These situations may have an impact on the system performance. While the CSI measurement (or CQI definition) was not changed in Rel.12 NAICS [5], this topic should be investigated in this SI. 
Proposal 3: The impact of CSI measurement and link adaptation on system performance should be investigated in superposition transmission. 
3. 
Conclusions
In this contribution, we present our considerations for the new SI. The following proposals are made for multiuser superposition transmission. 
Proposal 1: Scheduling conditions should be investigated for the trade-off between the system throughput and the IC complexity in the superposition transmission.
Proposal 2-1: DL power allocation enhancement should be investigated based on user scheduling in the superposition transmission.
Proposal 2-2: The impact on legacy Rel.12 UEs should be taken into account when the DL power allocation enhancement is considered.
Proposal 3: The impact of CSI measurement and link adaptation on system performance should be investigated in superposition transmission.
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