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1
Introduction
In [1], a new WI was approved which focuses in the first phase on the 256QAM PUSCH support for LTE Rel. 14. At RAN1#84bis, already some good progress on the related configuration signalling and the respective fall-back operation has been made. The related agreements from RAN1#84bis [2] can be summarized as follows:
Agreements:

· 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 64QAM MCS table fall-back operation where there is still one FFS point from RAN1#84bis. 
2
64QAM MCS table fall-back
A need to have a fall-back to the 64QAM MCS table for UEs configured with 256QAM PUSCH has been discussed in [3,4,5]. This has also been the reason to have some first agreements that enable at least some fall-back to 64QAM MCS when scheduled on the CSS (as the 256QAM MCS only applies to USS scrambled with C-RNTI). 
As the UE is only monitoring CSS on the PCell, this automatically means that the 64QAM MCS table fall-back is very much relying on using the PCell and the rather limited CSS there to recover potential re-configuration issues as well as a potential drop in the channel conditions where the 64QAM MCS table would be more appropriate. 
A UE configured for UL TM2 (aka UL MIMO), is to be requested to monitor DCI formats 0 and 4 in each DL subframe. The DCI format 0 in that respect can be considered as the fall-back mode for TM2 operation. If we therefore enable independent configuration for DCI format 0 and 4 (as is FFS), this could give the eNB the ability to at least for UL TM2 configured UEs to have the fall-back operation on the UL SCell using DCI format 0 with 64QAM MCS table (and being not limited to PCell CSS fall-back only). Having this option enables the eNB to operate with varying DCI format 0 fall-back on different UL cells, i.e. some small number of UL cells might have 64QAM MCS table DCI format 0 fall-back configured whereas for others this is not configured as not seen as needed by the network. Therefore, we propose: 

Proposal: Support independent configuration of the 256QAM MCS table for DCI formats 0 and 4, enabling 64QAM MCS table fall-back also on USS (incl. SCells) for UL SU-MIMO/TM2 operation.

For UEs not configured with UL TM2, clearly such simple USS (incl. SCell) fall-back mechanism for the eNB cannot be provided. If it is seen as needed to provide 64QAM MCS table fall-back for USS & SCell operation also for TM1/DCI format 0, some other mechanisms would need to be considered. One option here could be to restrict the 256QAM MCS table to wide(r) band scheduling and provide the fall-back to 64QAM MCS table within DCI format 0 if the scheduled bandwidth is small (e.g. ≤6 PRBs for 20MHz). Clearly, such additional mechanism will have some drawbacks – there RAN1 will need to carefully consider if the otherwise given fall-back mechanism to CSS on PCell is sufficient or not. 
3
Summary and Conclusions
In this contribution we discuss the needed 64QAM MCS table fall-back and the related open issue (FFS). Based on the discussions on UL TM2 operation, we propose: 
Proposal: Support independent configuration of the 256QAM MCS table for DCI formats 0 and 4, enabling 64QAM MCS table fall-back also on USS (incl. SCells) for UL SU-MIMO/TM2 operation.

As further discussed, if there is a need to also provide SCell or USS fall-back to the 64QAM MCS table for TM1 operation, some further mechanisms requiring additional restrictions would need to be specified. 
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