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Introduction
The spectrum efficiency could be improved by introducing the high order modulation scheme, i.e, 256QAM in the downlink transmission in the R12 small cell scenario. It is agreed in [1]:
· Spectrum efficiency enhancement with introduction of higher order modulation, i.e., 256QAM, in the downlink transmission, while keeping existing size of CQI feedback field and MCS indication.
In this contribution, we provide the analysis and discussion on the standard impact due to the introduction of 256QAM.

Discussion
When the 256QAM is introduced, it would have impact to the CQI, MCS and TBS tables design. In the current design of the CQI table, it covers a SNR region from -7dB to 20dB. However, the coverable SNR range should be extended when the small cell deployment is considered. Correspondingly the new CQI, MCS and TBS tables should be designed to accommodate this extension either.
1 
2 
CQI table design
As illustrated in figure 1, the switch point from 64QAM to 256QAM is around 19dB, and the needed SNR to support the 256QAM with 0.9 code rate is 24dB. This means the CQI table should be extended to cover a SNR range from 19dB to 24dB to support the 256QAM.

Figure 1: Spectrum efficiency vs SNR
In current CQI table design, the equal sampling is adopted in principle. In order to cover a wider range with the existing bit size to indicate the CQI index, two options could be considered:
a) Option 1: maintain the equal sampling while enlarge the SNR gaps
b) Option 2: shift the SNR region 
In option 1, the same sampling principle is maintained while the SNR gap is enlarged from 1.8dB to 2.1dB. This option could ensure the eNB could cover the whole SNR region without frequently reconfiguration of the CQI table for the UEs that support the 256QAM, however, the system performance may be slightly degraded due to a coarser sampling.
In option 2, the SNR region that is covered by the CQI table is shifted from [-7, 20] to [-3, 24], the SNR gap is still maintained as it is in Rel-8. However, although the typical channel condition for the UEs that supports 256QAM transmission should be good, it is still possible these UEs would experience sudden channel degradation. Thus, at least one CQI index should be reserved for the low SNR condition.
To determine the design of the new CQI table, further evaluation should be done to assess the performance of different options.
Proposal 1:
· At least one CQI index should be reserved for the low SNR condition.
· Further evaluation is needed to determine the design principle of the CQI table to support 256QAM transmission

MCS and TBS table design
The MCS table is generated based on the CQI table in current design. The same principle should be maintained to design the new MCS table. 
The TBS table is designed with a dimension 27×110 as specified in [2]. With the introduction of the 256QAM, new items should be added. Basically one alternative is to add new items to the exsiting table simplly, the other one alternative is to design a new TBS table to support the 256QAM transimision. Which alternative should be adopted depending on the potential design of the new CQI table.
Proposal 2:
· The design of the new MCS table should be aligned with the principle in Rel-8.
· The design of the new TBS table depends on the determination of the new CQI table.

Indication of the new CQI/MCS/TBS table
The eNB and UEs that supports 256QAM transmission should have the same understanding on the tables that are used for current transmission. One alternative to indicate the tables is to use the high layer signalling which could ensure the eNB’s control, however, this will increase the signalling cost. The other one alternative is to use the implicit indication which could save the signalling cost. For example, an additional sequence scrambled to the scheduling grant could be used as an implicit indication of the CQI/MCS/TBS tables. Which alternative to be adopted should be further studied.
Proposal 3:
· Further study whether explicit or implicit way should be adopted to indicate the CQI/MCS/TBS tables.
CQI offset
Another important aspect on the standard impact of the 256QAM is the differential CQI offset report. In current design, two bits are used to indicate the CQI offset value to indicate the offset value. When the new CQI table is used for the 256QAM transmission, further study is needed on whether the current CQI offset value should be extended or not to achieve better system performance.
Proposal 4:
· Further study whether the current CQI offset value should be extended or not to achieve better system performance.

Conclusions
In this contribution, we present a discussion on the standard impact of the 256QAM. Based on our analysis, we have the following proposals:
Proposal 1:
· At least one CQI index should be reserved for the low SNR condition.
· Further evaluation is needed to determine the design principle of the CQI table to support 256QAM transmission

Proposal 2:
· The design of the new MCS table should be aligned with the principle in Rel-8.
· The design of the new TBS table depends on the determination of the new CQI table.

Proposal 3:
· Further study whether explicit or implicit way should be adopted to indicate the CQI/MCS/TBS tables.

Proposal 4:
· Further study whether the current CQI offset value should be extended or not to achieve better system performance.
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