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1. Introduction
In RAN1 #82bis, the potential PDSCH assistance information for MUST below was agreed [1]:
· The following should be considered as potential PDSCH assistance information for MUST Category 1, 2, and 3 UE. 

· For MUST Category 1, 2, and 3
· (R-)ML/SLIC (available receiver type for far UE or near UE)

· Existence/processing of MUST interference (per spatial layer if same beam restriction is applied)

· Modulation order of MUST paired UE 

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH (per spatial layer if different power can be allocated to each spatial layer) 

· Resource allocation of MUST paired UE 

· PDSCH RE mapping information of MUST paired  UE (if it is different from its own PDSCH RE mapping information, e.g. PDSCH starting symbol or PDSCH RE mapping at DMRS RE) 

· DMRS information of MUST paired UE (if DMRS information is used to estimate effective channel of MUST paired UE or to derive power allocation of MUST paired UE)

· Transmission scheme of MUST paired  UE (if mixed transmission schemes, e.g. transmit diversity and closed-loop spatial multiplexing)

· Precoding vector(s) of MUST paired UE 

·  CWIC (available receiver type for near UE)

· The above potential assistance information for ML receiver

· TBS of MUST paired UE

· HARQ information of MUST  paired UE 

· LBRM (Limited Buffer Rate Matching) assumption of MUST  paired UE 

· Parameters for descrambling and CRC checking for the PDSCH of the MUST paired user

· MMSE-IRC (available receiver type for far UE)

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH
· Additionally, the followings should be considered potential assistance information for Category 3.
· For MMSE IRC, SLIC, (R-)ML, and CWIC
· Modulation order of composite constellation
· Bit allocation information of composite constellation
In this contribution, we introduce a potential enhancement for MUST and the new PDSCH assistance information should be considered based on this potential enhancement.

2. Discussion
Several schemes had been proposed to be multiuser superposition transmission scheme candidates, such as Non-Orthogonal Multiple Access (NOMA),  Semi-Orthogonal Multiple Access (SOMA) and Rate-adaptive constellation Expansion Multiple Access (REMA). NOMA performs amplitude-weighted superposition of coded and modulated signals. Signals, which are transmitted to different UEs, are combined with different power in the same time-frequency resources.  SOMA can be view as NOMA with gray labelling, and many methods to fulfill gray labelling for NOMA had been proposed [2][3][4][5]. In order to reduce the so-called error vector magnitude (EVM), or sometimes called receive constellation error (RCE), REMA was proposed by performing codeword-level superposition using legacy modulation (e.g, QPSK, 16QAM). 
The combined signal x from the BS to the two UEs is described by the following model: 
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where 
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  and  are the informational signals respectively to be conveyed to near UE and far UE, and 
[image: image5.wmf]a

is the power split factor. Note that the joint constellation points have unequal distance.
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Figure 1. The QPSK+16QAM combined constellation with 
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Due to unbalanced power allocation, some adjacent constellation points may become very close as exemplified in Figure 1 for power factor 0.32. These short-distance constellation points dominate error event and results in performance degradation. Therefore, reducing the number of constellation points to increase distance can be view as a potential enhancement for NOMA especially in the low SNR region. We then propose to conditionally add redundancy bits before modulation mapper to reduce the number of close constellation points. For example, using “R” to represent the redundancy bits, the vector 
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(FFRNNN) represents that 2 bits are assigned to far UE, 3 bits are assigned to near UE and 1 redundancy bit is placed at 
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Figure 2. The combined constellation of QPSK+16QAM NOMA with adding redundancy bit at 
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For better understanding, Figure 2 illustrates the above example. Obviously, the number of close adjacent constellation points decrease and the decoding performance will improve. There is a tradeoff that adding redundancy bit sacrifices the maximum achievable rate. To better understand the tradeoff between maximum rate and distance, we investigate Bit-Interleaved Coded Modulation (BICM) capacity, which is widely accepted to be used as link abstraction method and directly related to the system throughput [6]. We provided the BICM results for NOMA w/wo redundancy bits as shown in Figure 3. Several observations can be made from Figure 3. First, the far UE with redundancy-bits-adding NOMA shows performance gain from low SNR to high SNR compared with legacy NOMA. Secondly, the maximum achievable BICM capacity for the near UE decrease by 1 bit in this case. However, higher BICM capacity is observed for SNR less than 17dB. 
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Figure 3. The BICM capacity for NOMA w/wo redundancy bit
Based on the BICM capacity result, we propose that adding redundancy bits can be a potential enhancement for MUST under certain situations. We also suggest that the probability of setting redundancy bit “1” is similar to the probability of setting redundancy bit “0”. Last but not least, it is necessary that all UEs knows the information of redundancy bits. So, we propose as below:
Proposal#1: We proposed to conditionally add some redundancy bits in multiuser superposition transmission schemes.
Proposal#2: The redundancy bits are selected to be 0 or 1 with almost equal probability and are  known to all UEs prior to decoding.
Proposal#3: Signal UEs in the downlink control signalling or use pre-defined patterns about the presence and the content of the redundancy bit(s).
3. Conclusion
In this contribution, we introduce the potential enhancement for MUST and proposals are given as following:
Proposal#1: We proposed to conditionally add some redundancy bits in multiuser superposition transmission schemes.
Proposal#2: The redundancy bits are selected to be 0 or 1 with almost equal probability and are  known to all UEs prior to decoding.
Proposal#3: Signal UEs in the downlink control signalling or use pre-defined patterns about the presence and the content of the redundancy bit(s).
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