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1Introduction

In RAN #62 support of 256QAM for the LTE-A downlink transmission was agreed to enhance throughput performance in small cell scenarios [1]. During RAN1#76 some progress has been made on the design of CQI/MCS/TBS tables and configuration for 256QAM. More specifically, it has been agreed that 256QAM can be enabled for each component carrier. In this contribution we provide our views on the remaining issues related to configuration of 256QAM.
2 Discussion on 256QAM configuration
Subframe dependent enabling of 256QAM
During study item phase the performance of 256QAM in different small cell deployments was investigated. From the evaluation results it has been observed that in addition to the transmitter and receiver EVM the efficiency of 256QAM could also depend on the interference conditions from the neighbouring cells. More specifically, it has been found that the system‑level gain of 256QAM significantly reduces when CRS interference from the neighbouring cells is present. Since in the practical deployments the CRS interference in PDSCH region may or may not be present depending on the subframe index (e.g. due to MBSFN subframes), semi-static configuration of 256QAM for all downlink subframes within a component carrier would be a suboptimal approach to support 256QAM feature. To address this problem, the specification should ensure a more flexible configuration of 256QAM for CQI and MCS/TBS tables on a per subframe basis.
In Rel-10 eICIC CSI subframe sets were introduced to facilitate independent CQI measurements on two types of downlink subframes – ABS and non-ABS. Each CSI subframe set is configured by RRC with associated CSI reporting parameters. To facilitate subframe dependent support of 256QAM for CQI reporting, it seems reasonable to extend CSI subframe configuration to include indication whether the legacy CQI table or the 256QAM CQI table should be used for CQI on a particular CSI subframe set. For MCS/TBS, subframe dependent enabling of 256QAM would require introduction of the new transmission subframe sets with indication of whether the legacy MCS/TBS table or the 256QAM MCS/TBS table should be used for PDSCH transmission. As a special case of this approach, support of 256QAM MCS/TBS tables could be indicated for the MBSFN subframes not configured for PMCH transmissions.
Proposal:
· For each component carrier consider more flexible enabling of 256QAM (MCS/TBS and CQI) per each downlink subframe 

· 256QAM CQI can be enabled per each CSI subframe set

· 256QAM MCS/TBS can be enabled for the part of downlink subframe set, e.g. for MBSFN subframes not configured for PMCH transmission
Transmission point dependent enabling of 256QAM

In [2] configuration of 256QAM per each transmission point was proposed. The main motivation is more efficient support of the transmission points with different Tx EVM characteristics. While such configuration flexibility seems reasonable, configuration of multiple transmission points at the UE in TM10 is likely to be limited to the cell-edge users and interference limited scenarios, where the gains from 256QAM are limited. Therefore, there seems to be no strong need to support configuration of 256QAM per each transmission point. However, if the configuration of 256QAM per each transmission point is still found useful, the enabling of 256QAM should be supported per NZP CSI-RS resource instead of PQI state and CSI process as proposed in [2].
Proposal:

· If configuration of 256QAM per each transmission point is found useful for TM10 with multiple CSI processes, consider enabling of 256QAM per each NZP CSI-RS resource.
DCI format dependent enabling of 256QAM

As discussed in [3], during RRC configuration of 256QAM MCS/TBS table, it is important to maintain connection between eNB and UE. One approach to maintain the connectivity is to associate DCI format 1A with the legacy MCS/TBS table and other DCI formats with 256QAM MCS/TBS table. Although, this approach can handle PDSCH transmission during RRC configuration ambiguity, the transmission scheduled by DCI Format 1A is limited to a single layer, which is not efficient for the high SINRs UEs. Therefore, a more general approach with nested ordering of the MCS/TBS entries [3] should be considered to support seamless connection between eNB and UE. 

Support of 256QAM for PMCH

In LTE the MCS for PMCH transmission is configured by RRC using dataMCS-r9 field. 
PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),


mch-SchedulingPeriod-r9


ENUMERATED {











rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

}

If 256QAM MCS/TBS table is configured to the UE, some of the MCS entries in the legacy MCS/TBS table would be replaced by the entries with 256QAM. In addition, since support of 256QAM is an optional feature, use of 256QAM for PMCH transmission is not appropriate. Therefore, legacy MCS/TBS table should be always assumed for PMCH demodulation regardless of 256QAM configuration at the UE.
Proposal:

· 256QAM modulation is not used for PMCH transmissions. UE should assume legacy MCS/TBS table for PMCH demodulation.
3 Conclusions

In this contribution we have provided our views on the remaining issues related to configuration of 256QAM. Based on the discussion the following proposals were made:

· For each component carrier consider more flexible enabling of 256QAM (MCS/TBS and CQI) per each downlink subframe 

· 256QAM CQI can be enabled per each CSI subframe set

· 256QAM MCS/TBS can be enabled for the part of downlink subframe set, e.g. for MBSFN subframes not configured for PMCH transmission

· If configuration of 256QAM per each transmission point is found useful for TM10 with multiple CSI processes, consider enabling of 256QAM per each NZP CSI-RS resource.
· 256QAM is not used for PMCH transmissions. UE should assume legacy MCS/TBS table for PMCH demodulation.
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