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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 RAN WG1 meeting #85, the following agreement was made [2]:

Agreement:

· For Case 1 and 2 described in MUST WID, Far UE’s modulation order is limited to QPSK when it is co-scheduled with near UE in a given subframe.
In this contribution, the transmitter side processing issue of MUST Case 1&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 [3]. 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)
	I2(i)
	I3(i)
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In [4], a bit conversion implementation for MUST is presented, where the Gray mapping is achieved by using bit XNOR operation. It should be noted that such approach requires separate modules for different modulation orders of MUST-near UE. While for the implementation of symbol conversion in Table 1, a common module can accomplish the implementation for all modulations of MUST-near UE. In particular, the symbol conversion consists of two steps: 
the first step is to determine whether the value of real (imaginary) part is positive or negative, which can be implemented by judging the sign bit of the quantized value of real (imaginary) part; 
the second step is to perform sign change of I1(i)/Q1(i) which can be implemented by using bit addition operation. It is mentioned that the computational complexity of bit judgment and bit addition operations would not be higher than that of bit XNOR operation. Therefore, taking the issues of both implementation module and computational complexity into account, it can be concluded that the implementation in the table is simpler than that in [4]. 
In addition, since no need of multiple modules for different modulation combinations in the symbol level scheme as shown in Table 1, the standard impact of the proposed scheme is also smaller than bit level scheme. 

Proposal 1: Adopt the symbol level conversion shown in Table 1 for MUST operation.
3 Conclusions
In this contribution, a symbol conversion based implementation for the transmitter side processing of MUST Case 1&2 is presented. And the implementation is concise. So we have the following proposal
Proposal 1: Adopt the symbol level conversion shown in Table 1 for MUST operation.
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)
	I2(i)
	I3(i)
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