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Introduction
It is discussed in RAN4 that the new CQI test due the new MCS table supporting 256QAM in the small cell enhancement WI. In this contribution we discuss one open issue for applicability of CQI test based on the way forward [1].
2
Discussion
RAN4 has discussed two options for the new CQI test supporting 256QAM as follows:
· Option 3: 

· CQI definition test with TM4 dual layer PUCCH 1-1

· Reference: TS36.101 9.2.2.1

· CQI fading test with TM9 single layer PUSCH 3-1

· Reference: TS36.101 9.3.1.2.1

· Option 4:

· CQI definition test with TM1 PUCCH 1-0

· Reference: TS36.101 9.2.1.1

· CQI fading test with TM9 single layer PUCCH 1-1

· Reference: TS36.101 9.3.2.2
Figure 1 illustrates the difference of 256QAM supporting CQI table from the legacy table. The difference is that the addition of 4 CQI indexes supporting 256QAM and sub-sampling of QPSK region, but no change for 16QAM/64QAM region. 
Considering these changes, our interest is to set the SNR test points covering 256QAM (high SNR) and sub-sampled QPSK region (low SNR).

Proposal 1: CQI test for 256QAM should cover two modulations: QPSK and 256QAM. 
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Figure 1
CQI tables both supporting and not supporting 256QAM (Ref. TS36.213 Tables 7.2.3-1 and 7.2.3-2).
Figure 2 shows the median wideband CQI for each reporting mode in options 3 and 4. The left figure shows the simulation results of option 3: TM4 dual layer with PUCCH 1-1 based on TS36.101 9.2.2.1 and TM9 single layer with PUSCH 3-1 based on TS36.101 9.3.1.2.1. The right figure shows the simulation result of option 4: TM1 with PUCCH 1-0 based on TS36.101 9.2.1.1 and TM9 single layer with PUCCH 1-1 based on TS36.101 9.3.2.2. 

Table 1 summarizes the SNR test points supporting QPSK (low SNR, CQI index values 1-3) and 256QAM (high SNR, CQI index values 12-15). The table shows the reporting modes in option 3 needs higher SNR test points especially for 256QAM. The high SNR test points for TM4 with PUCCH 1-1 becomes 21.0dB or higher, and we think this value is very high for the CQI definition test. Therefore we prefer to use the option 4, where the required SNR test points are less than 20dB. 
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Figure 2
Median CQI with each reporting mode with option 3 (left) and option 4 (right).
Table 1
SNR regions corresponding to QPSK and 256QAM. 
	Options
	Reporting modes
	SNR test points for QPSK (CQI index: 1-3)
	SNR test points for 256QAM (CQI index: 12-15)

	Option 3
	TM4 dual layer with PUCCH 1-1
	~ 4.0 dB
	21.0 dB ~

	
	TM9 single layer with PUSCH 3-1
	~ -1.0 dB
	19.0 dB ~

	Option 4
	TM1 with PUCCH 1-0
	~ 1.0 dB
	18.0 dB ~

	
	TM9 single layer with PUCCH 1-1
	~ -2.0 dB
	15.0 dB ~


Proposal 2: The new CQI tests supporting 256QAM use the following tests:

· CQI definition test with TM1 PUCCH 1-0

· CQI fading test with TM9 single layer PUCCH 1-1
3
Conclusions

Proposal 1: CQI test for 256QAM should cover two modulations: QPSK and 256QAM. 

Proposal 2: The new CQI tests supporting 256QAM use the following tests:

· CQI definition test with TM1 PUCCH 1-0

· CQI fading test with TM9 single layer PUCCH 1-1
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