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1. Introduction

The eNB scheduler takes into account a large number of information such as QoS requirements, buffer status, and radio conditions. According to TR25.814, there are multiple resource blocks in a TTI and the scheduler allocates resource blocks by referencing CQI. To reduce CQI reporting overheads and to simplify the eNB scheduler operation, this contribution considers CQI reporting scheme for downlink scheduling.

2. Discussion
We need to consider methods to report channel conditions efficiently since the performance of the downlink scheduler heavily depends upon the reported CQI. Also, the size of the CQI report message should be minimized to reduce the overhead of reporting because the scheduler requires the CQIs of entire subcarrier groups which need much control signaling. Therefore, it is important to reduce the size of the message without degrading system performance. Furthermore, the complexity of scheduling operation should be lessened to manage a large number of UEs efficiently.
In order to meet the requirements, we propose a CQI reporting scheme and the procedure is as follows.

1. The UE uses the CQI Format in Fig. 1 to report downlink channel conditions.

A. The UE measures downlink channel conditions per subcarrier group and transforms the values into MCS (Modulation and Coding Scheme) levels (Channel State).

B. The UE selects subcarrier groups which has stronger CQI values. In the figure, the UE selects 4 subcarrier groups from 12 subcarrier groups. The UE could use a reference value for determining the CQI format which is based on the TFS (Transport Format Set) informed by the eNB.
C. Then, the UE uses the CQI Format which includes an avg. MCS value and a bitmap. The avg. MCS designates the average MCS values only for the PRBs which are set to 1 in the bitmap. Also, the bitmap shows the channel states of subcarrier groups and ‘1’ indicates the PRB’s channel quality is higher than the avg. MCS value. Therefore, the figure illustrates the UE can receive up to 4 PRBs with 4 MCS level. 
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Figure 1. CQI Report Format

2. The eNB scheduler allocates PRBs by referencing the reported CQI from the UEs.

A. The scheduler prioritizes the UEs by avg. MCS values and bitmaps and allocates PRBs to the scheduled UE. 
B. The number of PRBs for a UE is determined by the scheduling information and a downlink data is modulated using the same MCS level (avg. MCS) for the allocated PRBs in one UE.

C. When a PRB is already allocated to a higher priority UE, the PRB is not allocated to lower priority UEs. This situation can be avoided by the UE bandwidth capability and the required data rate of the UE.

Proposed scheme could reduce CQI reporting overheads without using the relative feedback information. In addition, the scheme could decrease the complexity of the scheduling operation since the scheduler only utilizes average MCS values and bitmaps. 
4. Conclusion
We propose above descriptions to be captured into RAN2 TR.
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