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1 Introduction
The Downlink Multiuser Superposition Transmission study item [1] considers new techniques wherein transmissions intended for a second UE may be superposed on those intended for a first UE, but unlike MU-MIMO, the two transmissions are not spatially separated.  This new transmission approach requires suitable evaluation scenarios, conditions, and receiver assumptions allowing its performance to be evaluated.  While many parameters needed for system simulations were agreed in RAN1#80bis, there are remaining aspects to that need specification.  In this contribution, we consider open areas such as simulation scenarios and parameters, transmission modes, and UE coscheduling, and make corresponding proposals.  Suggestions for alignment simulations are also made.
2 Discussion 
2.1 Scenarios and Simulation Assumptions
A few details remain to be defined for the MUST heterogeneous scenarios:
· Whether the picos are clustered or uniformly distributed across a cell

Since small antenna configurations are of high interest for MUST, it may be attractive in dense picocell deployments where eNBs will have fewer antennas.  Consequently, clustered small cells scenarios seem to be a reasonable use case to study.  On the other hand, the NAICS study [3] used uniformly dropped small cells, and there is some similarity to the MUST due to the use of advanced receivers.  Overall, both approaches appear reasonable, but we somewhat prefer using clustered small cells.

· If macrocell interference should be simulated or not.

The MUST study considers multi-user superposition with a cell, and does not address inter-cell coordination.  Therefore, it is not necessary to simulate macrocell interference to a picocell for MUST.  As such it is sufficient to use macrocells for the purpose of cell association only, as is done for the FD-MIMO study.
· Which carrier frequencies should be simulated.

Recent study and work items include both 2 and 3.5 GHz, and these frequencies should be equally applicable for MUST operation.  Therefore both 2 and 3.5GHz should be simulated in heterogeneous MUST scenarios.
· How many small cells per macrocell should be simulated.

4 small cells per macrocell should be sufficient, and is consistent with NAICS, small cells, and FD-MIMO studies.
Since MUST may require less CSI feedback, higher speeds than 3 kph may be of interest.  Therefore increasing outdoor UE speeds to say 30 kph seems reasonable.
Proposals:

· The following parameters and conditions are used for the small cell scenario:
· 4 small cells / cluster and one cluster per macro cell

· Radius for small cell dropping in a cluster = 50m

· Radius for UE dropping in a cluster = 70m
· Picos at 2 or 3.5 GHz carrier frequency

· Macro sites are simulated only for cell association
· For the homogeneous scenario:
· Outdoor UEs in the MUST homogeneous scenario can be at either 3 or 30 kph.
2.2 On TMs and the number of coscheduled UEs
Given the agreements to include 2x2, 4x2, 4x4 antenna configurations in the study, up to 4 spatial layers and 8 UEs can be considered (in theory) for MUST operation.  In order to have alignment of results, it’s important to focus the study on a few simulation that are feasible in terms of blind detection, assistance signaling, and UE complexity.  Given that coscheduling more than 2 UEs could be infeasible and greatly complicate the study as well, the study should focus on coscheduling at most 2 UEs.
The SID clearly forbids a mixture of transmit diversity with any precoded transmission with the following [1]:

· “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.”
This has the following implications:

· Using transmit diversity as fall back for precoded transmission schemes in TMs 4,5,6,8,9,10 is precluded.  Therefore, the ‘far’ UE should have a robust enough radio link to support precoding even though it will tend to be on the lower end of the SNR distribution.

· Large delay CDD and transmit diversity can’t be superposed.  This reduces the benefit of superposition for TM3 significantly, since ‘far’ UEs will be more likely to be rank 1 and use transmit diversity whereas near UEs will use more than rank 1 and large delay CDD.

The study does not explicitly state it, but since it is precluded to combine transmit diversity with precoding, it is also natural to preclude combining transmission schemes in general, as this would have an even greater effect on UE complexity, as well as be difficult to develop proper link to system mappings for. 
Observations:

The scope of the study has the following implications:

· Superposing mixtures of transmission schemes will complicate the UE’s receiver as well as be more difficult to generate link to system mappings for.
· Use of transmit diversity as fall back for precoding is precluded for superposed layers.

· The value of TM3 in the study may be questioned, since rank 2 transmissions can’t be co-scheduled with rank 1 transmissions.

· Similarly, TM2 may not be essential to study since transmit diversity can’t be coscheduled with precoded transmission schemes.

Proposal:
· A UE receives at most one PDSCH transmission scheme within each spatially multiplexed layer 
· TMs 4,6,8,9,10 can be simulated with 2x2, 4x2, and 4x4
· FFS: TMs 2,3 
· A MUST UE is not required to process >1 coscheduled interfering PDSCH
· Consider further if MUST reception of >1 interfering PDSCH is feasible, taking into account performance, signaling overhead/mechanisms, and UE complexity.
2.3 Alignment simulations

System simulations using non-linear receivers are extremely difficult to align between companies, as was observed during the NAICS study.  This problem has been largely ameliorated in the past (e.g. for IMT-A evaluations, FD-MIMO, etc.) by using an initial calibration step with simple simulation assumptions.  Given the use of non-linear receivers and their use with new transmission schemes, it seems even more important to have simple system level models to align results between companies.  One simple approach to link to system mapping is to use a ‘hard CWIC’ mapping [2] wherein spatial layers are separated with MMSE-IRC, and the superposed layers are either completely suppressed or not at all.  This straightforward mapping should allow good alignment between companies, as well as provide insight into performance of superposition reception.

Proposal:

· The MUST study includes an system simulation alignment step where companies align at least

· downlink SINR and coupling loss,

· wideband SINR, and 
· system throughput using a simple link to system mapping approach for a non-linear receiver such as [2]
3 Conclusion
This contribution has considered general aspects needed in multiuser superposition study such as simulation scenarios, antenna configurations, traffic model, and receiver assumptions.  These are summarized below:

Proposals on scenarios and parameters:

· The following parameters and conditions are used for the small cell scenario:

· 4 small cells / cluster and one cluster per macro cell

· Radius for small cell dropping in a cluster = 50m

· Radius for UE dropping in a cluster = 70m
· Picos at 2 or 3.5 GHz carrier frequency

· Macro sites are simulated only for cell association
· For the homogeneous scenario:
· Outdoor UEs in the MUST homogeneous scenario can be at either 3 or 30 kph.
Proposals on TMs and the number of coscheduled UEs
· A UE receives at most one PDSCH transmission scheme within each spatially multiplexed layer 
· TMs 4,6,8,9,10 can be simulated with 2x2, 4x2, and 4x4

· FFS: TMs 2,3 

· A MUST UE is not required to process >1 coscheduled interfering PDSCH

· Consider further if MUST reception of >1 interfering PDSCH is feasible, taking into account performance, signaling overhead/mechanisms, and UE complexity.

Proposals on alignment simulations

· The MUST study includes an system simulation alignment step where companies align at least

· downlink SINR and coupling loss,

· wideband SINR, and 

· system throughput using a simple link to system mapping for a non-linear receiver such as [2]
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