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1 Introduction
At RAN4 51bis meeting, simulation assumptions for single codeword wideband CQI test have been proposed in [1], one is in AWGN channel, the other is in EPA5 channel.
For wideband CQI test in AWGN channel, test metric is below:

· CQI distribution 
· BLER requirement for median CQI and median CQI+1 or median CQI-1
For wideband CQI test in EPA5 channel, test metric is below:

· CQI distribution

· Relative throughput ratio 

· BLER requirement
This contribution supposes that CQI quantization range for each CQI index should be same in SIMO simulation assumptions. CQI quantization range for each CQI index meets the CQI definition requirement in AWGN channel, but it can not meet requirement such as BLER and throughput because the link performance is worsen with SNR increasing in some SNR test points.
This contribution presents the reason for this phenomenon by three steps:
· The interval is almost same if code rate is line with 7.2.3-1 in [2] as shown below, but we should select some valid TBS according to specification 7.1.7.2.1 in [2], so the interval between two CQI indexes is not same when minimum requirement of BLER is 10%. In some extreme condition, the interval is about 1dB and 3dB. 
· Using which value of CQI median has been decided by the link performance for each SNR test point. The combined SNR distribution in AWGN is decided by the channel condition regardless of the value of CQI quantization. Arguably, combined SNR distribution spread in small range. But in EPA fading channel, the distribution combined SNR spread largely 
· If we select the same interval CQI quantization, requirements of BLER and throughput can be met for large spread in fading channel, but requirements of well estimated CQI definition can not met by using real code rate. If we select the different interval CQI quantization, well estimated CQI can be met in AWGN channel. But in fading channel link performance is worsen including BLER and throughput because some combined SNRs are quantized into high level CQI.  
Three ideas below are proposed：

· Select special SNR test point to avoid special CQI values

· Change the TBS
· Modify test metric as below with simulation assumptions of Table-1B:
“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 +2) 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”
2 Simulation assumptions
Table-1A: simulation assumptions-AWGN

	parameters
	values

	Channel mode
	AWGN

	Antenna setup
	1x1

	HARQ
	Only initial transmission


Table-1B: simulation assumptions- wideband CQI test in AWGN channel

	parameters
	values

	Channel bandwidth
	10 MHz

	Channel mode
	AWGN

	Antenna setup
	1x2

	CQI reporting mode
	PUCCH 1-0

	CQI reporting delay
	8 ms

	CQI reporting periodicity
	5 ms

	Channel estimation
	Practical estimation

	Noise estimation
	Practical estimation

	HARQ
	Only initial transmission

	Equalization 
	MRC

	Time filter length
	1ms 

	SNR range
	0~15dB


Table-1C: simulation assumptions-wideband CQI test in EPA5 channel

	parameters
	values

	Channel bandwidth
	10 MHz

	Channel mode
	EPA5

	Antenna setup
	1x2

	Antenna correlation
	High

	CQI reporting mode
	PUCCH 1-0

	CQI reporting delay
	8 ms

	CQI reporting periodicity
	2 ms

	Channel estimation
	Practical estimation

	Noise estimation
	Practical estimation

	Equalization 
	MRC

	HARQ
	Only initial transmission

	Time filter length
	1ms 

	SNR range
	6~12dB


3 Simulation results
Figure-1 shows minimum SNR requirement for each CQI index. Red line represents link performance when code rate is in line with [3] and blue line represents link performance when code rate is target code rate. Interval between one CQI index and the next CQI level is different when simulation assumption is Table-1A. In some extreme condition, the interval is about 1dB or 3dB.Our simulation results are in line with RAN1 simulation results that were agreed by Email discussion.
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Figure-1 minimum SNR requirement for each CQI index  
Table-2 shows CQI quantization influence to wideband CQI test in AWGN channel, when the SNR quantization granularity is constant with simulation assumptions of Table-1B. We can see that BLER is blow 10% in AMC mode when SNR is 6dB, but SNR for median CQI and median +1 is also below 0.1 as shown in Table-2 red grid. CQI reported is underestimated according to CQI definition. Arguably, SNR interval between CQI 9 and CQI 10 is only about 1dB, it is so small that most combined SNR for SNR 6dB may be larger than minimum SNR requirement for CQI 10. Table-3 below is link performance when CQI is fixed according to simulation assumption Table-1B, it can be seen that median CQI 10 spans 3dB granularity.
Table-2：CQI quantization influence for wideband CQI test in AWGN channel
	
	BLER

	SNR
	Median CQI
	AMC
	Median－1
	Median
	Median＋1

	0
	6
	< 0.1
	>0.1
	< 0.1
	>0.1

	2
	7
	< 0.1
	>0.1
	< 0.1
	>0.1

	4
	8
	< 0.1
	>0.1
	< 0.1
	>0.1

	6
	9
	< 0.1
	>0.1
	< 0.1
	<0.1

	6
	10
	< 0.1
	>0.1
	< 0.1
	> 0.1

	8
	10
	< 0.1
	>0.1
	< 0.1
	>0.1

	10
	11
	< 0.1
	>0.1
	< 0.1
	>0.1



Table-3: link performance for CQI 9 and CQI 10 in AWGN channel
	
	BLER

	
	SNR =5
	SNR =6
	SNR =7
	SNR =8
	SNR =9
	SNR =10

	CQI =9
	< 0.1
	< 0.1
	< 0.1
	< 0.1
	< 0.1
	< 0.1

	CQI =10
	> 0.1
	< 0.1
	< 0.1
	< 0.1
	< 0.1
	< 0.1

	CQI =11
	>0.1
	>0.1
	> 0.1
	> 0.1
	< 0.1
	< 0.1

	CQI =12
	>0.1
	>0.1
	> 0.1
	> 0.1
	> 0.1
	> 0.1


L
We modify CQI quantization interval to meet the CQI definition requirement, as shown in dark green grid, but all these modifications can’t modify the combined SNR distribution. Table-4 shows influence to wideband CQI test based on simulation assumptions in Table-1C. Link performance is worsen compared to same interval quantization, at the same time link performance is worsen by using different CQI interval quantization in the SNR 6dB test point. The reason is that some combined SNR may select higher level CQI compared to same interval quantization. General speaking, we hope that the throughput increase with SNR increasing. But link performance is worsen by using different interval quantization. It is difficult to solve the two conflicts no matter how to select quantization mode.
Table-4：CQI quantization influence for wideband CQI test in EPA5 channel
	
	Same interval quantization (SNR = 6dB)
	Different interval quantization (SNR = 6dB)

	BLER
	0.1589
	0.2833

	throughput
	1.09Mbps
	0.99Mbps


4 Analysis
In all, the agreed TBS has two conflict aspects:
·  BLER requirement and well estimate CQI requirement in AWGN channel.

·  Link performance is worsen in some SNR test point in EPA5 channel.
Three ideas are proposed below
· We select CQI 6 7 8 and 11 12 for wideband CQI test in AWGN channel for its same CQI interval when BLER is 10% and corresponding SNR is about 0dB to 4 and 8dB to 10dB.

· We can reselect the TBS to meet the same interval SNR requirement.
· We can modify the test metric as shown above. 
5 Conclusions

The contribution gives the simulation results of minimum requirement for CQI index and influence to wideband CQI test of same interval CQI quantization and different interval CQI quantization is evaluated. To avoid the influence, three ideas are proposed above.
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