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1 Introduction

In RAN #71 meeting, a new work item, i.e., downlink multiuser superposition transmission (MUST) for LTE was approved. According to the WID [1], one of the objectives is to specify the MUST category 2. 
In this contribution, the transmitter side processing issue of MUST Category 2 is considered and a symbol-level conversion based implementation is provided.   
2 Implementation at transmitter
MUST category 2 includes MUST schemes with joint mapping of coded bits of two or more UEs to component constellations which are superposed with adaptive power ratio. The composite constellation has Gary mapping. In Figure 1, a symbol-level conversion based approach is presented to implement the joint modulation Gary mapping & power allocation [2]. After channel coding, rate matching (RM) and scrambling, the coded bits for MUST-near and MUST-far UEs are mapped to its own constellation symbols, where TB1 is the transmission block of the MUST-near UE and TB2 is that of the MUST-far UE. Then different powers are allocated to those two symbols after converting MUST-near UE’s modulation symbols, and finally the symbols are superposed. The parameter 
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 is the transmission power ratio for a MUST-near UE. 
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Figure 1. Transmitter side processing based on symbol conversion of MUST Category 2
In Table 1, an integration example of the symbol conversion module is provided. It is noted that the processing only depends on the modulation of MUST-far UE. Namely, when the modulation of MUST-far UE is determined, a common module can be adopted to accomplish the symbol conversion for MUST-near UE with arbitrary modulation. In addition, 
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needs to be carefully chosen in order to ensure Gray mapping of the composite constellation. 
Table 1. An example of symbol conversion

	Values of I and Q for modulation module output

	MUST-near UE before conversion
	MUST-far UE
	MUST-near UE after conversion
	Conversion 

	I1(i)

Q1(i)
	I2(i)

Q2(i)
	I3(i)

Q3(i)
	I3(i)  = -I1(i) * sign[I2(i) - A]
 Q3(i) = -Q1(i) * sign[Q2(i) - B]

	QPSK for MUST far UE: A = B =0; 16QAM for far UE: A = 
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* sign[I2(i)], B = 
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* sign[Q2(i)]
Note: 
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Compare to the implementation in [3], the implementation in the table is simpler. And as another aspect, we can see there are several implementations for the symbol conversion. From the specification point of view, the proposed implementation in table 1 is more suitable due to only a few formulas are included. 

Proposal 1: adopt the implementation of Table 1 as the symbol conversion implementation for MUST.
3 Conclusions
In this contribution, a symbol conversion based implementation for the transmitter side processing of MUST Category 2 is presented. And the implementation is concise. So we have the following proposal
Proposal 1: adopt the implementation of Table 1 as the symbol conversion implementation for MUST.
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