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1. Introduction
A RAN5 LS [1] was received in the RAN4#57 meeting asking RAN4 to provide appropriate simulation information on the effect of downlink AWGN and signal flatness on UE CSI performance no later than 31 Jan 11 in order to enable RAN5 to derive the test tolerances for UE CSI performance test cases and finalise the work at RAN5#50. 
In this contribution, we provide requested simulation results according to the setup agreed in [2].
2. Simulation results
The simulation results are summarized in Tables 1-3:
Table 1 - PUSCH 3-0 results
	Scenario
	Description
	Propagation model
	Verification Point
	AWGN ripple
	Signal ripple
	Spread Dff.
	T-put Ratio Change
	BLER Diff.

	9.3.1 test_1
	1x2 PUSCH 3-0 frequency selective scheduling
	2-tap full
	9 dB
	2.0 dB
	2.0 dB
	Alpha: -0,5%

Beta: 0%
	-0,01
	0%

	9.3.1 test_2
	1x2 PUSCH 3-0 frequency selective scheduling
	2-tap full
	14 dB
	2.0 dB
	Flat
	Alpha: -0,5%

Beta: 1%
	-0,04
	-4%

	9.3.1 test_2
	1x2 PUSCH 3-0 frequency selective scheduling
	2-tap full
	14 dB
	Flat
	2.0 dB
	Alpha: 0,5%

Beta: 8%
	+0,02
	-2%

	9.3.2 test_1
	1x2 PUCCH 1-0 frequency non-selective scheduling
	EPA5 high
	6 dB
	2.0 dB
	Flat
	0%
	-0,02
	-2%

	9.3.2 test_1
	1x2 PUCCH 1-0 frequency non-selective scheduling
	EPA5 high
	6 dB
	Flat
	2.0 dB
	-2%
	+0,01
	+1%

	9.3.2 test_2
	1x2 PUCCH 1-0 frequency non-selective scheduling
	EPA5 high
	12 dB
	2.0 dB
	2.0 dB
	-1%
	+0,02
	-2%

	9.3.3 test_1
	1x2 PUSCH 3-0 frequency selective interference
	2-tap full
	8 dB (1st SB)
	2.0 dB
	Flat
	-30%
	-0.2
	n/a

	
	
	
	-1 dB (rest)
	
	
	
	
	

	9.3.3 test_1
	1x2 PUSCH 3-0 frequency selective interference
	2-tap full
	8 dB (1st SB)
	Flat
	2.0 dB
	-20%
	-0.1
	n/a

	
	
	
	-1 dB (rest)
	
	
	
	
	

	9.3.3 test_1
	1x2 PUSCH 3-0 frequency selective interference
	2-tap full
	8 dB (1st SB)
	2.0 dB
	2.0 dB
	-25%
	-0.1
	n/a

	
	
	
	-1 dB (rest)
	
	
	
	
	


Table 2 - PMI results
	Scenario
	Description
	Propagation model
	Verification Point
	AWGN ripple
	Signal ripple
	Spread Dff.
	T-put Ratio Change
	BLER Diff.

	9.4.1
	2x2 PUSCH 3-1 Single PMI
	EVA5 low
	60% of max throughput using random precoding
	2.0 dB
	Flat
	n/a
	-0.02
	n/a

	9.4.1
	2x2 PUSCH 3-1 Single PMI
	EVA5 low
	60% of max throughput using random precoding
	Flat
	2.0 dB
	n/a
	-0.01
	n/a

	9.4.1
	2x2 PUSCH 3-1 Single PMI
	EVA5 low
	60% of max throughput using random precoding
	2.0 dB
	2.0 dB
	n/a
	-0.01
	n/a



Table 3 - RI result
	Scenario
	Description
	Propagation model
	Verification Point
	AWGN ripple
	Signal ripple
	Spread Dff.
	T-put Ratio Change
	BLER Diff.

	9.5.1 test_1
	2x2 PUCCH 1-1 RI reporting
	EPA5
	0 dB low
	2.0 dB
	Flat
	n/a
	-0,01
	n/a

	9.5.1 test_2
	2x2 PUCCH 1-1 RI reporting
	EPA5
	20 dB low
	Flat
	2.0 dB
	n/a
	0
	n/a

	9.5.1 test_3
	2x2 PUCCH 1-1 RI reporting
	EPA5
	20 dB high
	2.0 dB
	2.0 dB
	n/a
	0
	n/a


As can be seen from Table 1 above, the PUSCH 3-0 frequency selective interference tests are impacted by the uneven noise and signal flatness, especially in the case of the percentile (alpha) requirement. This behaviour is due to the fact that even a modest SNR change at the channel edge can have a large impact on the distribution of the a sub-band differential CQI offset level of +2, which shall be reported at least alpha % for at least one of the sub-bands of full size at the channel edges. Because of the static response of the applied flatness filter, it is not even guaranteed that the current figures represent the worst case performance. The Gamma is impacted as well, although to a lesser extent. It should be also kept in mind that it is not possible to test at the “second SNR” in PUSCH 3-0 frequency selective interference tests to reduce sensitivity against performance fluctuations. As a consequence, some extra tolerances will be needed to account the losses.
On the contrary, the other CSI tests are not very sensitive against the noise and signal flatness. No extra tolerances seem to be needed for RI, PMI, and PUCCH 1-0 scenarios. Some slight relaxation could be applied for the PUSCH 3-0 frequency selective test, depending on the other companies’ results.
3. Conclusions

In the present contribution we have analyzed the impact of the uneven signal and noise flatness on CSI requirements. As a conclusion, some relaxation will be needed for the PUSCH 3-0 uneven interference test.
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