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1. Introduction
A new study item on downlink multiuser superposition transmission (MUST) was 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.
Deployment scenarios and simulation assumptions were discussed in RAN1#80bis, where the following agreements were reached:
Agreements:
· Targeted deployment scenarios for MUST study include

· MUST Scenario 1: Homogeneous network with macro cells only

· MUST Scenario 2: Heterogeneous network with separate-frequency deployment between macro cells and small cells

· FFS uniformly distributed or clustered small cells

· FFS whether or not co-channel deployment should be further evaluated

· FFS which/whether scenario(s) are mandatory/optional for evaulation

· No network coordination is assumed in above deployment scenarios

· FFS whether or not to prioritize MUST Scenario in the study and if so, which scenario to be prioritized

Agreements:
· Targeted physical channels

· PDSCH

· FFS PMCH

· Targeted intra-cell interference scenarios

· Up to two superposed data layers from two co-scheduled UEs per spatial layer (or beam) are considered in this study

· FFS maximal number of spatial layers (or beams) in a cell considered in this study
Working assumption:
· FTP model 1 with high traffic load cases should be used

· Resource utilizations of 60 and 80% should be assumed for the packet sizes of 0.1 Mbyte and 0.5 Mbyte
· Companies should provide detailed results such as a ratio of offered load v.s. served traffic load (ref. LAA TR)

· Companies are also free to submit full buffer traffic model results

· RAN1 will not draw conclusions of performance gains from full buffer traffic model results

Agreements:

· For the evaluation of multiuser superposition transmission, the following cases are at least studied

· Transmissions to superposed UEs use the same transmission scheme 

· FFS: mixed transmission scheme cases

· The same precoder for the superposed UEs is considered.

· The case when rank1 precoder vector for UE1 is v1,1 and rank2 precoder matrix for UE2 is [v2,1 v2,2] and  v1,1 = v2,1  is also considered as the same precoder case.

· Although this does not preclude different precoder case, companies should provide detailed assumption for different precoder case, e.g., availability of the other UE’s precoder information and receiver assumptions, etc.

Agreements:
· For 2x2 antenna configuration, SU/[MU]-MIMO is considered as the baseline performance.

· For 4x2/4x4 and [8x2] antenna configurations, SU/MU-MIMO is considered as the baseline performance.

· For receiver assumption:

· for inter-cell interference suppression, FFS

· for inter-stream interference suppression, FFS 

· FFS which TM is applied to which antenna configuration

Agreements:
· The same receivers for inter-cell interference suppression and for inter-spatial layer interference suppression should be considered to both baseline and MUST.

· The following receiver studied in Rel-12 NAICS should be used as candidates for superposed UE’s interference suppression as the starting point.

· For the CWIC,

· L2S mapping based on hard CWIC is used as the starting point.

· Assumptions including resource alignment between superposed UEs, detailed receiver assumptions and rate matching alignment between superposed UEs should be provided by companies.

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company.

· For the symbol level IC/R-ML,

· L2S mapping for multiuser superposition transmission should be further investigated.

· Resource alignment between superposed UEs is not necessarily assumed.

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company
In this contribution we discuss several remaining issues on the simulation assumptions. 
2. Evaluation assumptions
2.1. Traffic model
When comparing the baseline and superposition enhancement, the same user arrival rate 
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should be assumed for both schemes to ensure a fair comparison. This is analogous to conventional full-buffer simulation where the number of users per cell should be equal.
It was agreed in the last meeting that superposition should be compared against the baseline scheme under 60% and 80% resource utilization; however it is unclear whether the user arrival rate 
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 satisfying the RU should be determined according to which scheme. Assuming superposition coding provides gain over the baseline, the RU of baseline would be higher than the RU for superposition coding under the same
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, possibly exceeding 80%. Hence there is a risk that FTP simulation would be excessively time-consuming. Therefore it is proposed that 
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 should be determined based on the target RU for the baseline scheme. Note that a similar agreement has been reached for EB/FD-MIMO.
Proposal:
· Baseline and enhancement schemes should be compared under the same user arrival rate
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, corresponds to 60% and 80% RU for the baseline scheme.
2.2. Baseline performance
It was agreed that for 2x2 system, SU/[MU]-MIMO is the baseline performance, and for 4x2/4x2 and [8x2] system, SU/MU-MIMO is considered as the baseline performance. It is to be clarified which transmission scheme the baseline scheme refers to, e.g. DMRS-based SU/MU-MIMO (e.g. TM9), or CRS-based SU/MU-MIMO (e.g. TM4/5).
In general, when studying the potential benefits of a new standardized feature in a new LTE release, justification should be provided based on sufficient system-level performance gain compared to the best possible solution in the prior release. As a result: 
· For 2x2 system, MU-MIMO is not expected to be frequently scheduled or provide significant performance improvement over SU-MIMO due to the lack of spatial degree of separation; hence, SU-MIMO can be considered as a reasonable baseline. Considering the DMRS overhead, CRS-based SU-MIMO (TM4) can be utilized as a baseline. 
· For 4Tx and 8Tx system, DRMS-based MU-MIMO achieves significant performance gain over SU-MIMO (CRS or DMRS). This is a well known fact based on hundreds of contributions in the Rel.9-12 era. Therefore, DMRS-based SU/MU-MIMO with dynamic switching should be considered as the performance baseline. 
We believe such baseline performance should be mandatory regardless of the transmission scheme in superposition coding (CRS or DMRS-based). Additionally, companies are free to provide other baseline performance if they can be shown to outperform the mandatory baseline.
Proposal:

· Mandatory baseline performance 

· 2x2:
  CRS-based SU-MIMO

· 4x2/4x4 and  8Tx: 
DMRS-based SU/MU-MIMO with dynamic switching

· Companies can bring in additional optional baseline performance if shown better than the mandatory baseline.
3. Conclusions
In this contribution we discussed the remaining issues on the simulation assumptions of downlink multiuser superposition transmission study item. Based on the discussion our proposals are summarized below:
Conclusions and proposals:

· Baseline and superposition schemes are to be compared under the same user arrival rate
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, corresponds to 60% and 80% RU for the baseline scheme.
· Mandatory baseline performance 

· 2x2:  CRS-based SU-MIMO

· 4x2/4x4 and  8Tx: DMRS-based SU/MU-MIMO with dynamic switching
· Companies can bring in additional optional baseline performance, if shown better than the mandatory baseline. 
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