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1. Introduction
Key motivation of multi-user superposition transmission (MUST) Study Item [1] is to improve downlink system capacity. Apparently, system performance is a major criterion for the study, and listed in [1] as:
· 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 our view, the simulation methodology should facilitate efficient code development and computer running. This would ensure timely progress of standardization. Realistic and fair evaluation is essential during the process of down-selection of various enhancement schemes all of which have the potential of improving MU system capacity. In this contribution, we discuss the evaluation methodology for MUST.
2. Evaluation methodology 
Link-level evaluation and system-level evaluation are both extensively used for a new technology. It is a common understanding that a system-level evaluation is desirable in order to get more realistic and comprehensive estimate of the performance.
However, as mentioned in [1]: 
The concept of a joint optimization of MU operation from both transmitter and receiver’s perspective has the potential to further improve MU system capacity…, Joint Tx/Rx optimization might require standardization effort. An example of such joint Tx/Rx optimization associated with adaptive Tx power allocation and CW-IC receiver is recently a remarkable technical trend, including non-orthogonal multiple access (NOMA)  and other schemes based on superposition coding.... 
It can be seen that implementation complexity, processing delay and power consumption heavily depend on the transceiver design which is certainly a link level issue. Also noted is that the performance of candidate solutions for MUST can be compared even at link level, particularly if the link level simulation considers multiple UEs that share the same resource.
Observation 1: Link level simulation is useful for performance comparison between candidate solutions for MUST.

Therefore, before a comprehensive system-level evaluation, simple and quick link-level evaluation for MUST is very necessary.
The advantages of link-level evaluation for MUST are as follows

· Easy to agree on parameters which are generally much less than that for system simulation parameters.
· Helpful in gaining insights on implementation such as complexity, processing delay and power consumption of transceiver especially at the receiver, which may not be characterized thoroughly in system-level evaluations. 
· Essential in deriving the link to system modeling, given certain receiver types.  
Observation 2: Link-level evaluation for MUST has merits in capturing transceiver complexity, processing delay and power consumption of a candidate solution, compared to system-level evaluation.

Proposal 1: to carry out link-level evaluation first, followed by system-level evaluation.
Link level simulation often assumes a single link composed of one eNB and one UE. Such methodology works well for orthogonal systems such as OFDM, or non-orthogonal but with low multi-user interference after despreading such as CDMA uplink. However, for MUST, strong interference is expected between superimposed users. This multi-user interference would be even higher than the case of spatial multi-user MIMO (MU-MIMO). As the number of dominant interferers is small, the aggregate interference would be highly structured and can be quite different from additive white Gaussian noise. Consequently, single user link level simulation would not be able to accurately capture the characteristics of multi-user interference. Through multi-user link level simulation, link to system model can be further calibrated, so that system level modeling of the link level processing really reflects the link level operation.  
Proposal 2: in addition to single user link level simulation, multi-user link level simulation should also be carried out.
3. Conclusions

Evaluation methodology for MUST was discussed, with the following observations and proposals. 
Observation 1: Link level simulation is useful for performance comparison between candidate solutions for MUST.
Observation 2: Link-level evaluation for MUST has merits in capturing transceiver complexity, processing delay and power consumption of a candidate solution, compared to system-level evaluation.

Proposal 1: to carry out link-level evaluation first, followed by system-level evaluation.
Proposal 2: in addition to single user link level simulation, multi-user link level simulation should also be carried out.
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