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1. Introduction

CQI reporting under AWGN conditions is specified in TS36.101 section 9.2. In this requirement, BLER using the transport format corresponding to median CQI+1 and median CQI-1 is checked. However, some concerns were raised in the last meeting [1]. In this contribution, we discuss this issue and propose the possible way forward.

2. Discussion
CQI is defined in TS36.213 section 7.2.3. We copied the sentence from the spec.
Based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CQI reference resource, could be received with a transport block error probability not exceeding 0.1. 

Figure 1 shows the relation between reported CQI and BLER performance to meet this definition.
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Figure 1
In RAN4 CQI requirement under AWGN conditions, BLER should be greater than 0.1 when transport format indicated by CQI median+1 is transmitted. However, for example if the SNR is at the lower edge of the range to report CQI 6, median CQI become 5 in nearly 50%, but BLER for CQI median +1 (i.e. CQI 6) is lower than 0.1. So in this case, UE can’t meet the requirement.  
In order to solve this issue, median CQI+2 is selected in HSDPA requirement (TS25.101 section 9.3.1.1) to check whether BLER is greater than 0.1. It might be one possible solution for LTE as well. However, in this case, there is 3 CQI difference between the point where BLER is greater than 0.1 is checked and the point where BLER is smaller than 0.1 is checked. Considering that the CQI step is enlarged to 2dB in LTE from 1dB in HSDPA, the requirement become much easier to meet. Therefore, in this document, we propose to use the reported CQI distribution and keep the 2 CQI difference. 

In the above example, SNR is near the boundary of CQI 5 and CQI 6. So when the median CQI is 5, if we compare the reporting number of CQI 4 and 6, CQI 6 is much frequently reported. From this fact, we proposed to change from the CQI median + 1 to CQI median +2 as a check point whether BLER is greater than 0.1, when CQI median +1 is more frequently reported than CQI median -1. In this case, since SNR is higher part of the median CQI reporting range, BLER is highly probably less than 0.1. So we propose to check whether BLER is smaller than 0.1 at median CQI to keep the 2 CQI difference between the 2 check point.
3. Conclusion

The requirement for CQI reporting under AWGN conditions was discussed. It is proposed that the point to check the BLER should be shifted when CQI median +1 is more frequently reported than CQI median -1.

The proposed changes to TS36.101 are shown in Annex.
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Annex:  Text proposal

9.2.1
Minimum requirement PUCCH 1-0

9.2.1.1
FDD

For the parameters specified in Table 9.2.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-2 shall be in the range of ±1 of the reported median more than 90% of the time. If median (median CQI – 1) is reported more frequently than (median CQI + 1),  the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1, and the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. Otherwise, the BLER using the transport format indicated by the (median CQI + 2) shall be greater than 0.1, and the BLER using transport format indicated by median CQI shall be less than or equal to 0.1.
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