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1
Introduction

In this contribution we discuss aspects related to link operation of multiuser superposition transmission (MUST). In particular, channel estimation operation for the superposed users is of particular interest as the advanced receiver is expected to detect and decode the interference.  

2
Discussion
One of the main mechanisms for superposition transmission is the pairing of users who experience a larger SNR difference, so called far and near UEs with respect to the eNB. At least two key principles need to be fulfilled:
1. The Far UE shall not experience large performance degradation from the existence of the superposed transmission of the Near UE.

2. The Near UE needs to be able to decode the Far UE link. 

2.1 Far UE considerations

One constraint currently mandated in MUST SID is that fact that the paired UEs are superposed with the same spatial precoder. While such constraint is not necessarily needed for superposed transmission, it impacts the receiver choice for the paired UEs, in the sense that exploiting the spatial separation in cancelation is not possible, hence spatial processing at the UE brings no benefits, at least from the perspective of the superposed transmission IC. 

Observation:

· Lack of spatial separation between the superposed UEs precludes spatial processing IC at the Far UE receiver for MUST.
In order to utilise a non-linear receiver at the Far UE (either RML or CWIC), the hearability of the Near UE transmission is needed at the Far UE. This is indeed unfeasible for MUST techniques employing power multiplexing, at least when low power is invested in the Near UE link. Nevertheless, the Far UE may utilise non-linear IC processing more efficiently for inter-cell IC like NAICS.

Observation:

· For power-multiplexed MUST, non-linear IC of the Near UE layer(s) at Far UE is not a feasible option.

This leads us to the observation that a linear receiver choice at the Far UE is a good solution at least from this study point of view.

Proposal:

· Assume a linear receiver for Far UE, at least for power -multiplexed MUST.
The power split based MUST schemes would affect the Far UE’s link adaptation due to the power allocation and this is even more important as the Far UE is scheduled in more challenging conditions like cell edge. In addition, for selected power split levels, as more power is invested in the Near UE, this also becomes a source of interference for the Far UE. Such operation should be carefully considered in link investigations.

Proposal:

· Study the impact of MUST over the Far UE in link investigations.
2.2 Near UE considerations

The need of non-linear receiver in the Near UE is rather clear as this UE has the task to cancel the transmission intended to the Far UE. As a starting point in this study, it looks reasonable to consider two types of receivers, with and without Far UE detection, in order words to consider RML and CWIC. 
Contrary to the Far UE situation, the Near UE would, in principle, have good hearability of the Far UE link. However, the power split between the superposed UEs may lead to situations when the Far UE link becomes a stronger source of interference, especially as the sum power is unity, hence whatever power is allocated to one UE, hurts the other. If RML is utilised in the Near UE, the NAICS blind detection mechanisms, for quantities such as interference presence, TM, modulation type, etc, should be reutilised. Hence, the robustness of blind detection for given power split between the UEs needs to be studied. 
Proposal:
· Study the impact of MUST over the Near UE in link investigations. 
3
Conclusions

In this contribution we have been presenting views with respect to the link operation of power multiplexing based MUST. The following observations and proposals can be summarized.
Observations:
· Lack of spatial separation between the superposed UEs precludes spatial processing IC at the Far UE receiver for MUST.

· For power-multiplexed MUST, non-linear IC of the Near UE layer(s) at Far UE is not a feasible option.
Proposals: 

· Assume a linear receiver for Far UE, at least for power -multiplexed MUST.
· Study the impact of MUST over the Far UE in link investigations.
· Study the impact of MUST over the Near UE in link investigations.
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