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1. Introduction
During Rel-13, RAN1 led a study on multiuser superposition transmission and mostly focused on evaluating the link-level and system-level gains for several proposed superposition schemes. Some effort was also dedicated to study the effort required to include this scheme in the specification. 

In Rel-14, RAN1 (together with RAN2 and RAN4) should be much more focused on the technical details to define MUST as part of the specification. In order to accelerate RAN1 work during this WI, in this contribution we suggest to down-select already in the beginning of the WI between several alternatives.
2. Discussion
MUST category 3 vs MUST category 2

MUST category 2 is a superposition transmission with adaptive power ratio on component constellations and Gray-mapped composite constellation so the composite constellation does not resemble legacy constellation. With adaptive power ratio there is more flexibility to select a (near UE, far UE) pair. 

On the other hand, MUST category 3 is a superposition transmission with label-bit assignment (to near-UE and far-UE) on Gray-mapped composite constellation and the composite constellation is legacy QAM. Effectively, when the bits are allocated properly it will also present a power-ratio but it is considered as single-power ratio for a given constellation. The advantage with this scheme is the re-use of legacy constellations.

From standard perspective, we see no technical benefit of supporting both adaptive and single power-ratio schemes (the latter is a sub-case). From UE perspective, detection is different between the two schemes and UE needs to be informed which scheme is applied. In our view, it is enough to specify only MUST category 2 in Rel-14. 

Proposal #1: Rel-14 WI should focus only on MUST category 2 
Power-ratios set for MUST category 2

It is still an open issue how to derive the power ratio by the UEs which a MUST scheme comprises. Whether explicitly signalled or blindly detected by the UE itself, the set of power ratios needs to be specified at least for the case of CRS TMs. we see two options: 
· Specify only a single set of power-ratios. 

· This means that large enough set has to be defined to support various combinations of (UEN, UEF) so that scheduling is not limited. With large set, blind detection complexity is more demanding where with signalling it is less critical. 

· Using multiple sets or subsets of power-ratios 
· This is useful to have finer granularity for the power ratio steps. For example, for better support of different cell sizes. If power ratio can be detected blindly, configuring UE with a subset is also an option.  
Proposal #2: discuss whether to support single power-ratio set or multiple-sets 
Supported modulation orders 

One of the observations in [1] was that QPSK accounts for 90% of MUST far-UE modulation order. If far-UE is restricted to QPSK then near-UE does not has to blindly detect the modulation order (if will be required) and detection is simplified. Also, it means that far-UE can be unaware of the actual power-ratio. Nevertheless, if far-UE is for example MUST capable UE, it can utilize its advanced receiver and signalling capabilities to detect the necessary parameters and in this case there is no need for such restriction. 
Proposal #3: consider also far-UE with non-QPSK constellation
Same resource allocation restriction
With resource allocation of the paired UEs tied together, the following advantages are foreseen: 

·  No need to signal in which RB the far-UE is allocated. 

· If interference existence to be blindly detected, it is easier

On the other hand, there are still several limitations with this restriction:
· The scheduler does not consider optimal frequency selectivity. For example, near UE is scheduled wideband, while far-UE prefers to be scheduled over a non-faded sub-band. With RA restriction, far-UE will be scheduled wideband. This will degrade its performance which is poor anyway. 

· When band-limited (BL) UEs (i.e. Cat-M1 or NB-IoT) are operated in the same carrier as MUST UEs, they can be appropriate candidates to serve as far-UEs as described in [2]. With same resource allocation restriction, it can only be achieved with near-UE is also scheduled as BL UE. This is expected to degrade the overall gain.  
Proposal #4: do not restrict resource allocation of the co-scheduled UEs to be the same
Number of co-scheduled UEs
For evaluation purposes during the study phase [1] MUST was applied with up to two superposed data layers for two co-scheduled users within one spatial layer was considered. This means that number of co-scheduled UEs can be 2, 4 or 8, depends on the number of Tx antennas. In general, one reason to limit the number of UEs in one spatial layer (for the same-precoder case) is to consider the complexity of the near-UE. However, for R-ML receiver, this complexity increase is most noticeable when blind detection is required. With perfect assisted information, R-ML complexity increase is much smaller with every additional UE superimposed.
Proposal #5: in Rel-14 MUST, consider more than two co-scheduled UE per-spatial layer
UE that is both far-UE and near-UE
One of the conclusions in [1] was that legacy UE can be a far-UE. This obviously says that also non-legacy (i.e. MUST capable) UE can serve as the far-UE. But there is still an option that this UE is both far-UE and near-UE:
· Within one spatial layer a UE is far UE where within different spatial layer it is the near-UE

· With multiple UEs co-scheduled in a spatial layer, one of the UEs is both a far-UE and a near-UE, with perspective to the different co-scheduled UEs 

Proposal #6: co-scheduled UE can be simultaneously both far-UE and near-UE 
Conclusion
In this contribution we suggest to already down-select between possible design options. We propose the following – 
Proposal #1: Rel-14 WI should focus only on MUST category 2 

Proposal #2: discuss whether to support single power-ratio set or multiple-sets 

Proposal #3: consider also far-UE with non-QPSK constellation

Proposal #4: do not restrict resource allocation of the co-scheduled UEs to be the same

Proposal #5: in Rel-14 MUST, consider more than two co-scheduled UE per-spatial layer

Proposal #6: co-scheduled UE can be simultaneously both far-UE and near-UE 
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