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1	Introduction
RAN4#83 agreed with the way forward on requirements for Rel-13 Non-BL CE UEs [1]:
· Interested companies are encouraged to propose the test points for the following CQI tests for non-BL UE with 2Rx/4Rx in RAN4#84, e.g., 3dB for 2Rx and 6dB for 4Rx.
· CQI definition tests specified in TS36.101 9.8.1
· UE-selected subband CQI tests specified in TS36.101 9.8.2 
This contribution presents the simulation result for CQI definition test considering 2Rx/4Rx UE supporting coverage enhancements. 
2	Simulation results
Figure 1 shows the median of the reported CQI values for 1Rx/2Rx/4Rx UE based on the parameters specified in TS36.101 Table 9.8.1.1-1. Since Rel-13 CQI definition test sets SNR=5dB and 6dB, the median CQI from the reported CQI values are 8 for single Rx UE. From the simulation result, the SNR levels corresponding to median CQI=8 is 2dB/3dB for 2Rx and -1dB for 4Rx. This means we can reduce the test point by 3dB for 2Rx and by 6dB for 4Rx. 

Observation: SNR test points for the eMTC CQI definition test can be reduced by 3dB for 2Rx and by 6dB for 4Rx compared with the existing 1Rx-based requirements.
[image: ]
[bookmark: _Ref488671049]Figure 1	Median CQI from CQI definition test.

Table 1 and Table 2 summarizes the simulation results for CQI definition test for 2Rx and 4Rx, respectively, to investigate both the reported CQI and PDSCH BLER satisfy the following requirements: 
1. Reported CQI value according to RC.23 FDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time.
2. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI - 1) shall be less than or equal to 0.1.
For 2Rx UE, if we focus on SNR=2dB/3dB, the reported CQI is always median CQI +/- 1, that is, 7,8, or 9. PDSCH BLER with TBS corresponding to CQI=8 is less than 0.1, and PDSCH BLER with CQI=9 is more than 0.1. Therefore, 2Rx UE can satisfy the CQI definition requirement with SNR=2dB/3dB. 
Similarly, for 4Rx, if we focus on SNR=-1dB/0dB, median CQI is 8 and 9, respectively. For both SNR test points, the reported CQI is always median CQI +/- 1. At SNR=-1dB, the BLER with CQI=8 is less than 0.1 and the BLER with CQI=9 is more than 0.1. At SNR=0dB, the BLER with CQI=9 is more than 0.1 and the BLER with 8 is less than 0.1. Therefore, 4Rx UE can also satisfy the CQI definition requirement with SNR=-1dB/0dB.
[bookmark: _Ref488671543]Table 1	Simulation result of CQI definition test for 2Rx UE.
	SNR [dB]
	Median CQI
	Probability of median CQI +/- 1 [%]
	BLER at fixed median CQI
	BLER at fixed median CQI-1
	BLER at fixed median CQI+1

	0
	7
	100
	0.03
	0.00
	1.00

	1
	7
	100
	0.00
	0.00
	0.67

	2
	8
	100
	0.02
	0.00
	1.00

	3
	8
	100
	0.00
	0.00
	0.70

	4
	9
	100
	0.01
	0.00
	1.00

	5
	9
	100
	0.00
	0.00
	0.61



[bookmark: _Ref488671546]Table 2	Simulation result of CQI definition test for 4Rx UE.
	SNR [dB]
	Median CQI
	Probability of median CQI +/- 1 [%]
	BLER at fixed median CQI
	BLER at fixed median CQI-1
	BLER at fixed median CQI+1

	-3
	7
	100
	0.04
	0.00
	1.00

	-2
	7
	100
	0.00
	0.00
	0.69

	-1
	8
	100
	0.02
	0.00
	1.00

	0
	9
	100
	0.71
	0.00
	1.00

	1
	9
	100
	0.02
	0.00
	1.00

	2
	10
	100
	0.62
	0.00
	



[bookmark: _Ref352176984]3	Conclusion
In this contribution, we show the simulation results for CQI definition test with 2Rx/4RX UE and it is observed that we can reduce the SNR test points by 3dB for 2Rx and by 6dB for 4Rx UE.
Observation: SNR test points for the eMTC CQI definition test can be reduced by 3dB for 2Rx and by 6dB for 4Rx compared with the existing 1Rx-based requirements.
[bookmark: _GoBack]Proposal: Set the following test points for non-BL UE CQI definition tests.
	
	FDD
	TDD

	2Rx
	2/3dB
	1/2dB

	4Rx
	-1/0dB
	-2/-1dB

	1Rx (Ref)
	5/6dB
	4/5dB
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