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1. Introduction

In RAN1#93 meeting [1] alternative 6-bit MCS table supporting all modulation schemes was agreed for Rel-15 LTE specification. The alternative 6-bit MCS table is configured for the UE using higher-layer signalling along with the parameter ‘α’ which is used to scale the number of PRBs to perform TBS selection for some of the MCS entries.
In this contribution we discuss the issue of supporting alternative MCS table for the UE not capable of supporting certain modulation schemes, e.g. 1024QAM. In addition, the problem of CQI reporting and rate matching for the UE configured with alternative 6-bit MCS table is also discussed.  
2. Discussion
The alterative 6-bit MCS consists of multiple MCS entries with modulation orders ranges from QPSK to 1024QAM. The table is configured for the UE using RRC signalling along with the parameter ‘α’ which is used to scale the number of PRBs to perform TBS selection for some of the MCS entries. 

One of the open issues for supporting alternative 6-bit MCS table is appropriate CQI reporting, which is currently controlled in the LTE specification by another RRC parameter. In particular, the existing TBS and modulation order selection procedures defined in TS 36.213 [2] implies that simultaneous configurations of the alternative CQI tables (e.g. with maximum modulation order of 256QAM or 1024QAM) and the alterative 6-bit MCS table are not allowed implying that only legacy 64QAM based CQI reporting can be used in conjunction with alternative 6-bit MCS table (see below).
	7.1.7.1
Modulation order and redundancy version determination
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= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI, or SC-RNTI, or if PDSCH is assigned by MPDCCH DCI Format 6-1B, or if PDSCH carriers SystemInformationBlockType1-BR, or if PDSCH carries BL/CE SI messages, or if the UE is configured with CEModeA and higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' and repetition number field in the corresponding DCI indicates a value greater than 1, otherwise, 
-
if the higher layer parameter altMCS-Table is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 

-
…

-
if the higher layer parameter altCQI-Table-1024QAM-r15 is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI or SPS-C-RNTI,

-
…
-
else if the higher layer parameter altCQI-Table-1024QAM-STTI_r15 is configured, and if the PDSCH is assigned by a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI or SPS-C-RNTI,

-
…
-
else if the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 

-
…
-
else
…


On the other hand, simultaneous configuration of the alternative CQI table (256QAM and 1024QAM) and alternative 6-bit MCS table seems also valid cases as they allow supporting alternative 6-bit MCS table with enhanced CQI tables. It is, therefore, proposed to consider additional simultaneous configurations cases of the alternative 6-bit MCS table with alternative CQI table in TBS and modulation order determination procedures defined in TS 36.213 [2]. Such simultaneous configuration of MCS and CQI tables would also solve the problem of the rate matching defined in TS 36.212 [3] for the alternative 6-bit MCS table, which in the current specification is based on the TBS size corresponding to 64QAM modulation which would not be sufficient to support higher order modulation schemes such as 256QAM or 1024QAM. Finally, given that some of the entries in the alternative 6-bit MCS table may not be supported by the UE due to lack of the corresponding capability at the UE, it is proposed to replace modulation order for such entries either by the maximum modulation order supported by the UE (similar to the modulation order determination in UL) or by the maximum modulation order configured for the UE in the CQI table. Summarizing the discussion above the following proposals can be made:
Proposals:

· In order to solve the problem of rate matching and CQI reporting for new 6-bit alterative MCS table, introduce simultaneous configurations cases of the alternative 6-bit MCS table and alternative CQI tables for TBS and modulation order determination in TS 36.213 Sections 7.1.7.1 and 7.1.7.2
· For modulation order determination, the maximum modulation order in the alternative 6-bit MCS table should be replaced by the maximum modulation order of the configured CQI table or by the maximum modulation order supported by the UE

Conclusions
In this contribution we discuss the issue of CQI reporting and rate matching for the UE configured with alternative 6-bit MCS table. It was observed that TBS and modulation order selection procedure defined in TS 36.213 implies that simultaneous configuration of alterative CQI table and alternative 6-bit MCS table is not allowed implying that CQI reporting and rate matching are following 64QAM modulation. In order to solve the problem the following proposals are made:
Proposals:

· In order to solve the problem of rate matching and CQI reporting for new 6-bit alterative MCS table, introduce simultaneous configuration cases for the alternative 6-bit MCS table and alternative CQI tables for TBS and modulation order determination in TS 36.213 Sections 7.1.7.1 and 7.1.7.2

· For modulation order determination, the maximum modulation order in the alternative 6-bit MCS table should be replaced by the maximum modulation order of the configured CQI table or by the maximum modulation order supported by the UE
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