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1 Introduction
In RAN#67, a new SI, Study on Downlink MultiUser Superposition Transmission (MUST) for LTE, was approved [1]., with the following objective: 
· Identify and study possible enhancements of downlink multiuser transmission schemes within one cell.
· Investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation (i.e. using the same spatial precoding vector or the same transmit diversity scheme over the same REs) over the existing Rel-12 techniques.
· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above.
· The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors. 
· The study should take into account techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided.

· The study will not consider enhancements to spatial precoder for the downlink.
· The study should be applicable to both TDD and FDD.
In this contribution, we present our considerations for information which would be used in MUST receivers. 
2 Discussion
RAN1 has studied for the Rel-12 NAICS receivers such as CW-IC and MLD [2]. We also discuss about these receivers for MUST as illustrated in Fig. 1.
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Figure 1. A model of multiuser superposition transmission in downlink
CW-IC receiver utilizes successive applications of detection, decoding, re-encoding for cancelling edge UEs symbol. If it carries out successful cancellation, we expect to get the sufficient BLER performance. However, the near UE needs to know the edge UE’s information for cancellation. As candidate information used in CW-IC, we can consider Downlink Control Information (DCI) format, Downlink Resource Allocation Type, Localised/Distributed VRB Assignment Flag, Resource Block Allocation, Modulation and Coding Scheme (MCS), Redundancy Version (RV), Transport Block to Codeword Swap Flag and power allocation ratio.
ML receiver decodes the superposed constellation without decoding edge UE’s codewords, i.e. ML receiver can directly obtain desired bits (or LLR values) for the near UE. ML receiver also needs to know the edge UE’s decoding information to make the superposed constellation after SPC. As candidate information used in ML, we can consider DCI format, Downlink Resource Allocation Type, Localised/Distributed VRB Assignment Flag, Resource Block Allocation, Modulation Order, Number of Layer and power allocation ratio.
If we allow allocating some edge UEs RB on one near UE RB for MUST, the near UE has to know all edge UEs decoding information. Take figure 2 for example, near UE need to know edge UE1 and Edge UE2 decoding information and resource allocation. As observed above, many the edge UEs information are needed to decode in dynamic resource allocation case.
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Figure 2. Multi edge UEs RB are dynamically allocated on one near UE RB
Table 1 summarizes the differences of the edge UE’s candidate information used in CW-IC and ML receivers. This table also includes the information volume. From Table 1, CW-IC receiver needs more information than ML receiver. To reduce information volume, it needs to put a restriction of scheduling, especially Resource Allocation and Coding Scheme categories. 
Table 1. Candidate information for decoding on CW-IC and ML receiver
	Receiver type
	Candidate information for decoding
	Information Volume [bits]

	CW-IC receiver
	Downlink Control Information (DCI) format
	(FFS)

	
	Downlink Resource Allocation Type
	2

	
	Localised/Distributed VRB Assignment Flag
	1

	
	Resource Block Allocation
	5~25

	
	Modulation and Coding Scheme (MCS)
	5*(Number of Codeword)

	
	Redundancy Version (RV)
	2*(Number of Codeword)

	
	Transport Block to Codeword Swap Flag
	1

	
	Radio Network Temporary Idendifier (RNTI)
	16

	
	Power allocation ratio
	(FFS)

	ML receiver
	Downlink Control Information (DCI) format
	(FFS)

	
	Downlink Resource Allocation Type
	2

	
	Localised/Distributed VRB Assignment Flag
	1

	
	Resource Block Allocation
	5~25

	
	Modulation Order
	2*(Number of Codeword)

	
	Number of Codeword
	1

	
	Power allocation ratio
	(FFS)


Observation 1: CW-IC receiver needs more information than ML receiver.
Observation 2: To reduce information volume, it needs to put a restriction of scheduling.
3 Conclusions
In this contribution, we observe two types of receiver for the downlink MUST for LTE. The following observations are made for multiuser superposition transmission. 
Observation 1: CW-IC receiver needs more information than ML receiver.
Observation 2: To reduce information volume, it needs to put a restriction of scheduling.
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