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1 The flatness
The LS from RAN5 [1] called for simulation work to investigate the impact of a ±2 dB ripple on the signal and noise flatness. A first observation is that this may lead to a poor SNR accuracy of the tests. However, the CSI reporting tests under fading conditions are relative, which means that the throughput ratio is not likely to vary as the numerator and denominator is affected in a similar way (dependency). 
The relevant connection diagram for the test is shown in Figure 1 (for UTRA but similar for E-UTRA). This is only showing the signal flow, and do not mandate a particular solution. However, it clearly allows a combination of the signal and the noise even at RF (in BB in practice), whence ‘independent’ flatness requirements on the signal and noise are not unreasonable. 
It is worth to note that every UE must be able to produce a +2/-2 dB power accuracy at full power, and the BS minimum requirement is similar. This tolerance can perhaps be improved upon for test equipment, particularly if the combination occurs in the BB?
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Figure 1: a connection diagram relevant for CSI feedback tests.
In this contribution we present simulation results according to [2] for selected CQI tests. The impact is marginal, but a change is possibly relevant for the sub-band test with frequency-selective interference. 
2 Simulation results
Simulation results are supplied for the CQI reporting tests listed in [2] for FDD and TDD. We show complete data for all SNR verification points including the 1 dB shift. 

The static tests have also been assessed (not shown): there is no impact of the ripple on the requirements.
2.1 PUSCH 3-0 with frequency flat interference
The results for Test 1 and Test 2 in Clause 9.3.1 of TS 36.101 are shown in Table 1. “0” and “1” in the first two columns corresponds to ripple off and on, respectively.
Table 1: PUSCH 3-0 with flat interference
	Signal ripple
	Noise  ripple
	SNR [dB]
	        [%]
	        [%]
	
	BLER

	FDD

	0
	0
	9
	10,84
	12,86
	0,86
	0,65

	0
	1
	9
	9,92
	18,69
	1,69
	0,39

	1
	0
	9
	10,98
	12,76
	0,91
	0,63

	1
	1
	9
	9,68
	18,75
	1,68
	0,39

	0
	0
	10
	9,32
	10,88
	1,40
	0,45

	0
	1
	10
	10,48
	13,50
	1,62
	0,38

	1
	0
	10
	9,50
	11,00
	1,39
	0,46

	1
	1
	10
	10,42
	13,28
	1,60
	0,39

	0
	0
	14
	8,36
	11,22
	1,15
	0,53

	0
	1
	14
	8,19
	12,54
	1,52
	0,41

	1
	0
	14
	8,34
	11,46
	1,20
	0,50

	1
	1
	14
	8,27
	12,66
	1,52
	0,40

	0
	0
	15
	8,19
	9,34
	1,54
	0,37

	0
	1
	15
	7,27
	10,84
	1,48
	0,39

	1
	0
	15
	8,19
	9,54
	1,52
	0,38

	1
	1
	15
	7,31
	11,00
	1,48
	0,39

	TDD

	0
	0
	9
	10,39
	12,07
	1,76
	0,29

	0
	1
	9
	8,99
	19,32
	1,96
	0,25

	1
	0
	9
	10,36
	11,99
	1,81
	0,27

	1
	1
	9
	8,99
	18,85
	1,97
	0,23

	0
	0
	10
	9,21
	10,99
	1,58
	0,38

	0
	1
	10
	10,59
	14,04
	1,87
	0,27

	1
	0
	10
	9,11
	11,31
	1,55
	0,39

	1
	1
	10
	10,41
	14,34
	1,87
	0,28

	0
	0
	14
	8,06
	10,71
	1,74
	0,24

	0
	1
	14
	8,91
	11,86
	1,83
	0,22

	1
	0
	14
	8,16
	10,56
	1,75
	0,24

	1
	1
	14
	8,74
	11,86
	1,84
	0,21

	0
	0
	15
	8,91
	10,04
	1,56
	0,34

	0
	1
	15
	7,63
	11,31
	1,66
	0,30

	1
	0
	15
	8,71
	10,14
	1,55
	0,34

	1
	1
	15
	7,78
	11,44
	1,65
	0,31


There is no impact of signal or noise ripple on the requirement.

2.2 Frequency non-selective scheduling mode (PUCCH 1-0)
The results for Test 1 and Test 2 in Clause 9.2.1.1 of TS 36.101 are shown in Table 2. 

Table 2: PUCCH 1-0 for FDD

	Signal ripple
	Noise ripple
	SNR [dB]
	         [%]
	
	BLER

	0
	0
	6
	31,66
	1,26
	0,28

	0
	1
	6
	31,98
	1,23
	0,28

	1
	0
	6
	31,28
	1,28
	0,28

	1
	1
	6
	31,58
	1,24
	0,28

	0
	0
	7
	37,23
	1,09
	0,29

	0
	1
	7
	37,75
	1,07
	0,30

	1
	0
	7
	37,03
	1,11
	0,29

	1
	1
	7
	37,71
	1,08
	0,29

	0
	0
	12
	30,08
	1,19
	0,36

	0
	1
	12
	29,28
	1,14
	0,36

	1
	0
	12
	29,58
	1,23
	0,35

	1
	1
	12
	28,72
	1,20
	0,34

	0
	0
	13
	33,43
	1,05
	0,35

	0
	1
	13
	33,39
	1,03
	0,34

	1
	0
	13
	32,77
	1,09
	0,33

	1
	1
	13
	32,57
	1,07
	0,33


There is no impact of signal or noise ripple on the requirement.
2.3 PUSCH 3-0 with frequency selective interference

The results for Test 1 and Test 2 in Clause 9.3.3 of TS 36.101 are shown in Table 3. 

Table 3: PUSCH 3-0 with frequency-selective interference
	Signal ripple
	Noise ripple
	SNR vector [dB]
	       [%]
	

	FDD

	0
	0
	[8 -1 -1]
	0,89
	2,48

	0
	1
	
	0,74
	2,41

	1
	0
	
	0,89
	2,48

	1
	1
	
	0,75
	2,46

	0
	0
	[-1 -1 8]
	0,81
	2,43

	0
	1
	
	0,71
	2,51

	1
	0
	
	0,82
	2,44

	1
	1
	
	0,72
	2,53

	TDD

	0
	0
	[8 -1 -1]
	0,88
	2,71

	0
	1
	
	0,74
	2,58

	1
	0
	
	0,87
	2,73

	1
	1
	
	0,74
	2,60

	0
	0
	[-1 -1 8]
	0,80
	2,61

	0
	1
	
	0,70
	2,66

	1
	0
	
	0,81
	2,66

	1
	1
	
	0,70
	2,65


It is observed that the percentile is reduced by about 0.1 in the worst case, which could possibly merit a change of the minimum requirement (60%). 
3 Summary

Based on the simulation results, we observe that 
· a modification of the percentile for the PUSCH 3-0 with frequency selective interference is possibly motivated: from 60 to 50%. 
The minimum requirements for remaining test cases do not need modification (including the static tests). We end with a question relevant for all baseband tests: can the ±2 dB ripple requirement for be improved upon for the SS?
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