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1 Introduction
In RAN1 #86, Downlink Multiuser Superposition Transmission (MUST) for LTE section has agreements as below [1]:
· Consider the following options for providing MUST-near UE co-schedule information

· Alt 1. Single DCI by adding bits in the self DCI

· FFS details (particularly regarding RA alignment)

· Alt 2. Use common companion DCI to carry all MUST-far UE information

· FFS details (particularly regarding RA alignment)

· Alt 3. Use user-specific companion DCI to carry all MUST-far UE information within near-UE allocation

· FFS details (particularly regarding RA alignment)

· Other alternatives are not precluded

· FFS the number of blind decodes

· Down-select one option until next meeting

· The following assistance information is provided to MUST-near UE

· For CRS based transmission schemes in MUST Case 1, the information of “existence of MUST interference” and “power ratio” is provided for each spatial layer

· For MUST Case 2, “existence of MUST interference” and “power ratio” are signaled

· FFS: how to signal “existence of MUST interference” (particularly the granularity) and “power ratio”

In this contribution, we discuss about these alternatives pros/cons.
2 Discussion
Assistance information
For assistance information regarding MUST-far UE, “existence of MUST interference” and “power ratio” were agreed in RAN1 #86 meeting. To decide which alternative of DCI is better, whether including the resource allocation (RA) information as assistance information would be important things because this information size could be large. If RA is included, there is more flexibility of MUST-near UE resource allocation. However, control signal resource could be consumed in all alternatives. On the other hand, if RA is not included as assistance information, MUST-near UE resources need to be allocated same as or on a subset of one MUST-far UE’s resources. However, L1 control signal resource utilization will be saved. If providing RA information does not result in significant gain then RA information should not be included as assistance information.
Observation 1
: If providing RA information does not result in significant gain then RA information should not be included as assistance information.
DCI design for assistance information
In 
the current PDCCH, UE monitors three kinds of DCI formats; 0/1A, 1C, and the format depending on configured transmission mode (e.g. 2,2A,2B,...), if UL MIMO is not configured. We compare the alternatives for DCI below assuming assistance information size is small.
In case of Alt 1, the assistance information are added in new DCI which may be newly defined for MUST. If MUST-near UE is configured with MUST, the new DCI will include a bit field for the assistance information in addition to bit fields in the legacy UE-specific DCI. When MUST is not operated for a PDSCH, the additional bit fields in the new DCI scheduling the PDSCH may be wasted. However the number of blind decoding (BD) can keep the same as the current BD.

On the other hand, in case of Alt 2 and 3, MUST-Near UE has to operate additional BD for companion DCI to carry all or part of MUST-far UE information. If the payload size of the companion DCI is the same as other legacy DCIs’, it is possible to keep the number of BD. However, some padding bits of same size as legacy DCI payload size are needed. If the assistance information size is less than half the size of other legacy DCIs’, the large amount padding bits represent waste. We should avoid wasting large amounts of control channel resource in padding bits. From the above discussion, we propose that Alt 1 for MUST DCI should be taken as first priority.
Proposal 1
: RAN1 should consider the Alt 1 for MUST DCI as first priority.

3 Conclusions
In this contribution, we discuss the DCI alternatives of MUST. The following observation and proposal are made.
Observation 1
: If providing RA information does not result in significant gain then RA information should not be included as assistance information.
Proposal 1
: RAN1 should consider the Alt 1 for MUST DCI as first priority.

References

[1]
Chairman's Notes RAN1_86.

