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1. Introduction

The objectives of the study item “Study on Downlink Multiuser Superposition Transmission for LTE” include the following [1]:

· Identify and study possible enhancements of downlink multiuser transmission schemes for the superposition of PDSCH and PDSCH within one cell.
· 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.
In RAN1 #80bis, CWIC and symbol level IC/R-ML are agreed as receiver candidates for MUST.
· The following receiver studied in Rel-12 NAICS should be used as candidates for superposed UE’s interference suppression as the starting point.

· For the CWIC,

· L2S mapping based on hard CWIC is used as the starting point.

· Assumptions including resource alignment between superposed UEs, detailed receiver assumptions and rate matching alignment between superposed UEs should be provided by companies.

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company.

· For the symbol level IC/R-ML,

· L2S mapping for multiuser superposition transmission should be further investigated.

· Resource alignment between superposed UEs is not necessarily assumed.

· The other assumptions, e.g.,  HARQ, channel estimation, blind detection, etc., should be provided by each company
In this contribution, we discuss some required scheduling information for MUST candidate receivers.
2. Discussion

To support downlink MultiUser Superposition Transmission (MUST), some candidate schemes have been proposed for non-orthogonal transmission to multiple UEs with different SNRs [2-5]. In the transmitter side, NOMA, SOMA, REMA are candidate schemes based on amplitude-level/codeword-level superposition and w/o Gray mapping [6]. The receivers studied in Rel-12 NAICS have been agreed as candidates for superposed UE’s interference suppression as the starting point, including CWIC and symbol level IC/R-ML. 
Considering a typical case where eNB applies MUST scheme for a near UE and a far UE, symbol level IC/R-ML allows near UE to detect its own data symbol per resource element. The modulation order and power allocation ratio between the near UE’s symbol and the far UE’s symbol are required scheduling information to derive the require data symbol from the superposition transmission [7]. The eNB needs to provide the scheduling information to the near UE. Furthermore, if the near UE’s data symbols are allowed to superposition with multiple far UE’s data symbols in different resource blocks [8], the required scheduling information for near UE may include the modulation order and power allocation ratio of each far’ UE and also the corresponding resource allocations respectively. Otherwise, the near UE may just assume aligned resource allocation with one far UE.
For CWIC, the near UE first decodes the far UE’s codeword from the received superposition transmission, and then regenerates, cancels the interference duo to the far UE. The near UE can detect its own codeword from remaining part after interference cancellation. To achieve it, the near UE needs to know the scheduling information of far UE’s codeword, including modulation and coding scheme, redundancy version, power allocation ratio, and also the far UE’s C-RNTI for CRC check. Furthermore, the near UE may assume aligned resource allocation with the far UE. [9]
Observation 1:  At least modulation order and power allocation ratio between a near UE’s symbol and a far UE’s symbol are required scheduling information for near UE MUST receiver. 
Observation 2:  The near UE MUST receiver may assume aligned resource allocation with a far UE.
Observation 3:  For CWIC, the near UE further requires modulation and coding scheme, redundancy version and paired far UE’s C-RNTI for successive interference cancelation.
The required scheduling information mentioned above may be delivered to near UE semi-statically via higher layer or dynamically indicated via L1 signalling. Since the data traffic and channel condition for each UE would be dynamically changed, semi-static linkage of a near UE and a far UE may reduce the utilization rate of MUST scheme. It seems not a good way to fully acquire MUST benefit on the system capacity. Thus, dynamic pairing of a near UE and a far UE via L1 signalling should be considered. Accordingly, the eNB needs to dynamically indicate the scheduling information of paired far UE as mentioned in observation 2 for CWIC. About the scheduling information in observation 1, it may depend on how much MUST throughput gain loss for fixed modulation order and power allocation ratio. With the additional scheduling information, how to reduce the impact on the downlink control signalling capacity requires further study.
Proposal: 
Dynamic pairing of a near UE and a far UE via DCI should be considered for MUST scheme. It requires further study on MUST DCI format for carrying additional scheduling information. 
3. Conclusion

In this contribution, we discuss the required scheduling information for MUST candidate receivers. Based on the discussion, we have following observations and proposal:
Observation 1:  At least modulation order and power allocation ratio between a near UE’s symbol and a far UE’s symbol are required scheduling information for near UE MUST receiver. 

Observation 2:  The near UE MUST receiver may assume aligned resource allocation with a far UE.
Observation 3:  For CWIC, the near UE further requires modulation and coding scheme, redundancy version and paired far UE’s C-RNTI for successive interference cancelation.
Proposal: 
Dynamic pairing of a near UE and a far UE via DCI should be considered for MUST scheme. It requires further study on MUST DCI format for carrying additional scheduling information. 
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