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1. Introduction
This contribution presents simplified link to system mapping methods for MuST, considering MMSE, SLIC, and hard CWIC receiver types.  Motivated by the link level results in [2], models for SLIC and hard CWIC use simple SINR penalties relative to ideal interference cancellation.
2. Link to System Models
We focus on reception in the ‘near’ UE.  Models suitable for at least initial analyses for reception for the far UE can be extended from the near UE model in a straightforward manner from the MMSE receiver type.
In the Link-to-System model of the above receiver structure, the aim is to provide a BLock Error Probability (BLEP) for each data layer of interest. We will use existing BLEP models for the LTE Turbo Decoder given a set of input symbol SINRs.
Assume we receive in total N data layers, and assume for notational simplicity that all layers are completely overlapping in terms of used resource elements (if this is not true, then the unused elements for a data stream can be replaced with zeros). The receiver data signal vector per resource element r is
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 is the transmitted signal containing components from the near and/or far UE.  Note that the transmitted power is included in the channel matrix, that is: 
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is interference and noise. The variable 
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models EVM as  spatially white complex AWGN with standard deviation 
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on each receive antenna i. with 
[image: image8.wmf]04

.

0

=

RX

EVM

and 
[image: image9.wmf]08

.

0

=

TX

EVM

.

While it is unlikely to be useful for most MuST near/far power ratio operating ranges, the MMSE receiver can form a basis for CWIC and may be simply extended for use in the far UE, and so we discuss it first.  In the case of no interference cancellation of any stream and when the far UE is coscheduled with the near UE on every spatial layer, the expected SINR for data stream n per resource element r then becomes
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is the covariance of the interference and noise, including EVM.
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 is the effective channel vector of data stream n 
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 is a receive weight vector for stream n, calculated by the receiver given certain channel and interference estimates (e.g. MMSE-IRC weights)
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is the fraction of power allocated to the ‘near’ UE coscheduled on the spatial layer.

As discussed in our companion contribution [2], when the relative power of the near UE to the far UE is near that used in ‘REMA’ schemes, the UE can decode the far UE interference, and therefore the main error effect is after this successful CWIC cancellation is driven by channel estimation error.  Therefore, with the essential caveat that the near UE to far UE power is within the proper operating range, CWIC can be modeled as ideal interference cancellation but with a residual noise component from channel estimation on the reference symbols added.
The corresponding data layer SINR with CWIC applied within a spatial layer after MMSE is then:
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 is the variance of the channel estimation error 
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is the number of receive antennas, and 
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is the channel estimation processing gain.  A value of 
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may typically be assumed, as discussed in [2].
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is the fraction of power allocated to the ‘far’ UE coscheduled on the spatial layer.
A very simple way to model SLIC is to assume a constant SINR gap over CWIC reception.  Based on analysis of link level results as discussed in [2], SLIC can be roughly modeled as having 0.7 dB loss above channel estimation error as long as: 
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Where: 
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 is the relative power of the near and far UE if they are co-multiplexed with bit level superposition into a larger constellation (i.e. the ‘REMA’ power share).  
The corresponding data layer SINR with SLIC is then:
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Where the SLIC SINR penalty factor is 
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3. Conclusion
This contribution provides simple link to system mappings for CWIC and SLIC receivers as well as for MMSE.  Such models are at least appropriate for initial evaluations of the potential of MuST.  Depending on the observed MuST gains, more elaborate models could be developed as needed in a later stage.
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