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1 Introduction

In RAN1 Meeting #82, it has been agreed that downlink MUST schemes can be classified into the following three categories [1]:
· Category 1: Superposition transmission with varying power ratio on component constellations and non-Gray-mapped composite constellation.
· Category 2: Superposition transmission with varying power ratio on component constellations and Gray-mapped composite constellation.
· Category 3: Superposition transmission with label-bit assignment on Gray-mapped composite constellation.
Furthermore, a list of candidate receiver schemes has been captured in the text proposal [1]:
	Candidate receiver schemes to enable various MUST schemes for both MUST-far and MUST-near users are listed as follows, respectively.  Detailed description of each candidate receiver scheme can be referred to [y].

· Candidate receiver schemes for MUST-far user

· Linear minimum mean square error with interference rejection combining (LMMSE-IRC) receiver

· Maximum likelihood (ML) receiver

· Reduced complexity maximum likelihood (R-ML) receiver

· Symbol level interference cancellation (SLIC) receiver

· Candidate receiver schemes for MUST-near user

· Maximum likelihood (ML) receiver

· Reduced complexity maximum likelihood (R-ML) receiver

· Symbol level interference cancellation (SLIC) receiver

· Linear codeword level successive interference cancellation (L-CWIC) receiver

· Maximum likelihood codeword level successive interference cancellation (ML-CWIC) receiver



Depending on the receiver algorithm, the MUST-near user may need to acquire certain information relating to PDSCH parameters configured for the co-scheduled MUST-far user (for Category 1 and 2 of MUST schemes at least), in order to properly carry out the decoding process such as codeword-level interference cancellation (CWIC). Intuitively, the MUST-near user could obtain the required information via downlink control signalling. Thus, this contribution aims to discuss some of our proposals on MCS notification mechanisms.
2 Codeword-Level Interference Cancellation (CWIC) for MUST
As compared to some other considered receiver algorithms, implementation of CWIC at the MUST-near user generally requires more specific information relating to parameters configured for the co-scheduled MUST-far user. With CWIC, the interference signal is detected and demodulated down to bit level, and then re-encoded and modulated for interference subtraction, prior to detection of the desired signal by the MUST-near user. The high-level block diagram of CWIC-based receiver is illustrated in Figure 1. Apparently, In order to emulate the decoding and encoding procedures of the interference signal in CWIC operation, the near-user should acquire the information on the Modulation and Coding Scheme (MCS) that has been adopted for the far-user’s desired signal, which is basically the interference term that should be cancelled from the near-user’s perspectives. In contrast to symbol-level interference cancellation (SLIC) which merely requires information on modulation order, CWIC is less sensitive to potential error propagation in successive interference cancellation (SIC) due to coding protections for the reconstructed interference, and hence achieves better performance, in spite of its intrinsic high-complexity.
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Figure 1: The block diagram of CWIC-based receiver.
Observation: In order to apply CWIC-based receiver for MUST operation, the eNB should provide the MUST-near user the information relating to MCS configuration for the MUST-near user.
3 Downlink Control Mechanism for MCS Notification

In this contribution, we propose to jointly use Higher-Layer signaling (RRC configuration) and Layer-1 control signaling (DCI) to reduce excessive control overheads. In particular, we suggest using RRC signaling to configure a subset of multiple possible MCS that are potentially to be used for the co-scheduled far-user, and an indicator is conveyed by the DCI to choose one MCS within the configured subset. For example, the eNB may configure a subset of MCS using RRC signaling based on a table 1:
	Index
	Co-Scheduled User MCS

	00
	MCS Index 4 in Table 7.1.7.1-1 of [2]

	01
	MCS Index 6 in Table 7.1.7.1-1 of [2]

	10
	MCS Index 7 in Table 7.1.7.1-1 of [2]

	11
	MCS Index 9 in Table 7.1.7.1-1 of [2]


Table 1: An example of higher-layer configured MCS subset for the co-scheduled far-user.
Then, a 2-bits indicator is conveyed by the DCI specifically for the near-user to indicate which MCS in the configured subset (Table 1) is employed for the co-scheduled far-user, so the near-user can carry out CWIC accordingly. For instance, if the two-bits indicator in the DCI is ‘01’, the MUST-near user would perform CWIC by assuming that MCS index 6 is employed for codeword transmission to the MUST-far user. We presume that the resource allocation for both near-user and far-user are the same, so the near-user can work out the transport block size for the far-user by itself.
Although such mechanism may restrict the scheduling flexibility at the eNB, the joint use of higher-layer configuration and layer-1 control signaling can significantly reduce the signaling overhead, comparing to the intuitive approach wherein an additional 5-bits indicator is conveyed in every PDCCH targeted at MUST-near users. However, specification impacts of this scheme are unavoidable as a new DCI format has to be introduced. Figure 2 illustrates an exemplary flow chart (for MUST category 1 and 2 at least) of the proposed MCS notification procedure for MUST operation.
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Figure 2: The exemplery flow chart of the proposed interference MCS notification for MUST. 
Note that, apart from MCS, the other required parameters such as PMI and resource allocation patterns, can be notified in a similar fashion.

Proposal: Interference (signal for far-user) parameters notification mechanism based on the joint use of higher-layer configuration and Layer-1 control signaling can be considered for downlink MUST operation.
4 Conclusion

This contribution shares some of our views on downlink control mechanisms for MUST, including:
Observation: In order to apply CWIC-based receiver for MUST operation, the eNB should provide the MUST-near user the information relating to MCS configuration for the MUST-near user.
Proposal: Interference (signal for far-user) parameters notification mechanism based on the joint use of higher-layer configuration and Layer-1 control signaling can be considered for downlink MUST operation.
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