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1 Introduction

In RAN1#84bis, the following agreements were reached for signaling of the physical layer for UL 256QAM [1]: 
· MCS table supporting UL 256QAM can only be used in the UE specific search space for DCI format 0 and DCI format 4, and any new UL DCI format introduced for LAA, when the CRC is scrambled with C-RNTI.
· FFS whether the configuration of the UL 256QAM MCS table can be done separately for DCI formats 0 and 4.
· Configure the use of the MCS table for UL 256QAM separately per uplink power control subframe set
· Introduce Qm corresponding to 256QAM for UL at applicable places in the specification

· UL 256QAM and DL 256QAM are configured independently.
In this contribution, we discuss the considerations on the remaining issues of physical layer aspects to support uplink 256QAM.
2 Discussion
UL 256QAM configuration

Uplink MCS table supporting 256QAM can be configured by higher layer signaling.  However, when the receiving SINR of PUSCH are anticipated to change frequently between subframes, higher layer signaling induces large signaling overhead, and large delay. For example, a UE equipped with multiple antennas is configured to change from transmitting 2 codewords to 1 codeword, or vice versa, due to change of UE’s buffer status. Then in cases, eNodeB has to configure to use 256QAM MCS table for 1 codeword, and legacy MCS table for 2 codewords. An alternative to tackle this scenario is to configure use of 256QAM MCS table via DCI.
Proposal 1:

Consider to configure the uplink MCS table with 256QAM via DCI.
UL grants configuration

In RAN1#84bis, one remaining issue is whether the configuration of the UL 256QAM MCS table can be done separately for DCI formats 0 and 4. Because UL 256QAM is only supported in USS, there is no obvious benefit by configuring DCI formats 0 and 4 separately in USS, while it increases the complexity and overhead in signaling. Therefore, we propose that configuration of UL grants (DCI formats 0 and 4) is done in a non-separate way.
Proposal 2:
Configuration of UL grants (DCI formats 0 and 4) is done in a non-separate way.
UCI transmission
If UCI is to be transmitted in a subframe where UE has been allocated PUSCH transmission resources, the UCI can be multiplexed with UL-SCH data that CQI and PMI are time multiplexed with the coded data bits from UL-SCH and transmitted using the same modulation as the data part. As UCI has different BLER requirement than data, multiple MCS offsets are configured by higher layer signaling. As different modulations can be indicated from subframe to subframe, it is required that the MCS offsets configured for 64QAM/16QAM/QPSK can also work to 256QAM. Therefore, we propose to study whether the MCS offsets for control information need to be enhanced considering 256QAM modulation.
Proposal 3:
Study whether MCS offsets for uplink control information need to be enhanced.
3 Conclusions

In this contribution, the remaining issues on supporting uplink 256QAM are discussed with following proposals:

Proposal 1: Consider to configure the uplink MCS table with 256QAM via DCI.
Proposal 2: Configuration of UL grants (DCI formats 0 and 4) is done in a non-separate way.
Proposal 3: Study whether MCS offsets for uplink control information need to be enhanced.
References

[1] “RAN1 Chairman’s Notes”, RAN1#84BIS, Busan, April, 2016.
