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1. Introduction
A new study item on downlink multiuser superposition transmission (MUST) was formally approved in RAN#67 meeting (c.f. [1]), with the following objective:
· This study will consider potential enhancements for downlink multiuser transmission using superposition coding. In particular, the objectives of the study item are the following:

·  Identify and study possible enhancements of downlink multiuser transmission schemes within one cell.
· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation (i.e. using the same spatial precoding vector or the same transmit diversity scheme over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above.
· 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. 
· The study should take into account techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided.

· The study will not consider enhancements to spatial precoder for the downlink.
· The study should be applicable to both TDD and FDD.
In this contribution we discuss the evaluation methodologies for the study item.  Deployment scenario is discussed in a companion contribution (c.f. [2]).
2. Evaluation methodology
The SI has been discussed in the plenary over an extended period of time and undergone several rounds of revisions. Currently the scope of the candidate superposition schemes is still widely open and requires further clarification in RAN1. It is noted that the candidate technology and the evaluation assumption in general have a tight interconnection to each other. A technology may yield extraordinary gains in one set of simulation setup, while the gain could be modest but still worth standardization in another set of evaluation assumptions. There are basically two ways to proceed: 
· With a specific technology in mind, find the evaluation assumptions that identify the best performance gain for that specific technology.

· Independent of the technology, use the most typical and common simulation assumptions relevant to real-life deployment, and assess the gain of candidate technologies. 
The second approach is more natural.
Proposal: 
· Simulation assumptions should be independent of the candidate scheme, and aligned with the most common and typical scenarios and use cases in real-life deployment.
Homogeneous deployment with macro base station is an important use case, and expected to be the dominant in the near future. It should be one of the mandatory scenarios. In addition, heterogeneous deployment with dense small cells has seen growing interest and is expected to be more important in future operator’s network. Therefore it’s preferable to include heterogeneous scenarios if time permits.
Proposal:

· Homogenous deployment is mandatory. Heterogeneous deployment can be considered if time permits.
It is our understanding that the SI is about the PDSCH transmission and not about other physical channels (e.g. EPDCCH) that may also support spatial multiplexing. Then one question to be clarified is the transmission mode, or more generally the transmission schemes to be studied (CRS or DMRS-based transmission). This leads to yet another question regarding the motivation of the SI, i.e., whether superposition is intended to improve the transmission robustness (e.g. coverage enhancement as in MTC) or to improve the system throughput. Our understanding is the latter. With this understanding in mind, our preference is to focus on DMRS-based transmission in the SI, and the rationale is given below:
· DMRS-based MU-MIMO (e.g. TM10) is the latest and optimal single-cell transmission scheme that can be supported by the previous LTE release, where significant gain over SU-MIMO has been demonstrated in numerous contributions. Hence, it is natural to focus on DMRS-based transmission, to identify the potential gain of superposition against existing best technologies. 
· The benefits of DMRS-based scheme over CRS have been well established in 3GPP, e.g., lower pilot overhead, flexible beamforming, advanced MU-MIMO, energy reduction. As LTE evolution will be via DMRS, using TM10 as the benchmark makes more sense.
Proposal:
· DMRS-based transmission (TM10) is used as the performance baseline.
MMSE-IRC receiver has been the baseline until Rel.11. In addition, advanced receiver (E-MMSE-IRC, ML and SIC/CWIC) has been rigorously studied in the Rel.12 NAICS and SU-MIMO work item. These receivers can be considered for the baseline benchmark as well as for the candidate superposition techniques. Details of receiver processing in the TR 36.866 can be used a good starting point. Further receiver assumption related to the superposition transmission can be clarified once candidate superposition scheme is better understood.
Proposal:

· At least advanced receiver studied in Rel.12 NAICS and SU-MIMO work item can be used both for the baseline scheme and candidate superposition scheme, e.g. per TR 36.866.
· Other receivers are not precluded, pending on the discussion on superposition scheme.
Evaluation should base on FTP traffic. As for the cell loading and packet arrival rate, it was recently agreed in the EBF/FD-MIMO SI that the baseline scheme and enhancement schemes should be compared under the same traffic arrival rate 
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, which correspond to a specific cell loading (e.g. 20%, 50%, 70%) for the baseline. Similar approach could be reused.
Proposal:
· Evaluation is to be based on FTP traffic, corresponding to cell loading of 20%, 50% and 70% for the baseline scheme.

Assuming all UE distributed on the same horizontal plane is unrealistic as UEs can be distributed in different heights in the elevation domain. Although the UE distribution model is refined in 3D-MIMO, the model itself has nothing to do with the eNB antenna configuration but is a general improvement over the previous unrealistic model to better reflect the real-life world, and hence applicable to other studies. Similar to the transition from full-buffer traffic to FTP traffic to better reflect reality, 3D user distribution should be adopted to more realistically reveal the network performance and guide our future system optimization. Likewise, the spatial channel model should reuse the 3D-UMa and 3D-UMi channel model. Note this does not mean that the number of CSI-RS ports should be increased. Instead, legacy CSI-RS configuration (2/4Tx, and possibly 8Tx for TDD) can still be used for eNB, where each CSI-RS port is virtualized to a column of antenna elements (according to the agreement in Phase I evaluation of EBF/FD-MIMO).
Proposal:
· Use 3D UE distribution and channel model developed in EBF/FD-MIMO for more realistic evaluation. 

3. Conclusions
In this contribution we discussed simulation assumptions for the downlink multiuser superposition transmission study item. 
Proposal: 
· Evaluation assumptions should be independent of the candidate scheme, and aligned with the most typical/common deployment scenarios and use cases in real-life.
· Homogenous deployment is mandatory. Heterogeneous deployment can be included if time permits.
· Use DMRS-based transmission (TM10) as the performance baseline.
· Evaluation is to be based on FTP traffic, corresponding to cell loading of 20%, 50% and 70% for the baseline scheme.
· As a starting point, at least advanced receiver studied in Rel.12 NAICS and SU-MIMO work item can be used both for the baseline and candidate superposition scheme.
· Other receivers are not precluded, pending on the discussion on superposition scheme.
· Use 3D UE distribution and channel model developed in EBF/FD-MIMO for more realistic evaluation. 

· Reuse the TXRU virtualization model agreed in Phase I of EB/FD-MIMO study to support legacy CSI-RS ports configuration.
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