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1. Introduction
The MUST WI started from RAN1 #84bis and is scheduled to finish in RAN1 #87 meeting with two meetings left. The remaining issues in MUST include power ratio, where the principles of generating power ratios and number of values need to be determined in the next meeting. 
Agreements:
· For Case 1/2, numbers of power ratios should be decided based on system level simulation and analysis:

· For QPSK + QPSK, number of power ratios is to be selected from 2/3/4 

· For QPSK + 16 QAM, number of power ratios is to be selected from 2/3/4

· For QPSK + 64 QAM, number of power ratios is to be selected from 1/2/3/4
· Companies are encouraged to provide principle of generating power ratio, examples are:

· Super-constellation/grid coordinates

· Evenly spaced

· For Gray-mapped composite constellation:
· Alt 1: Bit-level Gray conversion is specified
· Alt 2: Symbol-level Gray conversion is specified

· Alt 3: up to implementation (where the bits are mapped to the composite-constellation)

· Down-select one alternative till next meeting
In this contribution, we provide views on these remaining issues on power ratio signallings.

2. Power ratio values for MUST case 1&2
In last RAN1 meeting, the number of power ratio values for combination of modulation orders were agreed to be chosen from 2/3/4 for QPSK+QPSK and QPSK+16QAM, while for QPSK +64 QAM, 1/2/3/4 values can be chosen.
For QPSK + 64QAM, if only one power ratio is selected, this will result in a composite constellation of 256 QAM.  For more than one power ratio values, non-uniform composite constellation will be generated, thus resulting in more stringent EVM requirement than 256QAM.
Proposal 1: The number of power ratio is selected to be 1 for the QPSK+ 64QAM combination.
For QPSK+QPSK/16QAM, it is observed that more number of power ratios can improve performance based on evaluations in last meeting, and increasing the number of power ratios to 4 does not increase EVM requirement compared with 256 QAM. Therefore it is proposed that:

Proposal 2: The number of power ratio is selected to be 4 for the QPSK+ QPSK/16QAM combinations.

Considering power ratio generating principles, there are two main alternatives being discussed.
Alt 1: Super-constellation/grid coordinates

Alt 2: Evenly spaced

For Alt 1, with super-constellation/grid coordinates, the distance between any constellation points can be easily obtained from the super-constellation/grid, and the power ratio value that generates a uniform constellation is only one special case within the principle. For comparison of different power values and understanding the performance difference, it is expected that the super-constellation/grid can provide reasonable explanation thus ensuring a more convincible result.
Proposal 3: Super-constellation/grid coordinates is slightly preferred as the generating principle for power ratio values.
For Gray-mapped composite constellation, it is understood that for case 1 and 2, MUST category 2 is to be specified and RAN1 needs to decide detailed description. In general it is desired to keep spec simple but also eNB and UE must have consistent understanding of the used constellation. Moreover, MUST category for case 3 has never been discussed. Therefore it is proposed that:
Proposal 4: For category 2 specification for case 1 and 2, it is desired to keep spec simple but also eNB and UE must have consistent understanding of the used constellation.

Proposal 5: RAN1 to further discuss if it is necessary to specify a category for MUST case 3.
3. Conclusion
In this contribution, The following proposals are proposed:
Proposal 1: Only one power ratio is supported for the QPSK+ 64QAM combination.
Proposal 2: The number of power ratio is selected to be 4 for the QPSK+ QPSK/16QAM combinations.

Proposal 3: Super-constellation/grid coordinates is slightly preferred as the generating principle for power ratio values.
Proposal 4: For category 2 specification for case 1 and 2, it is desired to keep spec simple but also eNB and UE must have consistent understanding of the used constellation.

Proposal 5: RAN1 to further discuss if it is necessary to specify a category for MUST case 3.
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