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1. Introduction
The verification methodology for the UE PMI reporting was discussed as part of the demodulation and CSI Ad-Hoc of the RAN4 meeting #49 ‎[1]. As a way forward, companies were invited to review the framework proposal from Ericsson ‎[2] and to provide simulation results in order to verify the reported precoding gains.
In this contribution we provide simulation results for the FDD mode.

2. Simulation results
The simulation setup is according to what is proposed in ‎[2]
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Propagation channel
	
	EVA5
	EPA5

	Precoding granularity
	
	6
	50

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1

	Reporting period
	ms
	1
	1

	Measurement channel
	
	QPSK 1/3
	16QAM 1/2

	Max number of HARQ transmissions
	
	4
	4


with the exception that a fixed precoder is used instead of a random one (due to modelling reasons). The results are however expected to be very similar compared to the case of a random precoder.
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Figure 1 - Precoding gain for the test 1 (narrowband PMI feedback)
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Figure 2 - Precoding gain for the test 2 (wideband PMI feedback)

As can be seen, the gain at the 95 % throughput is ~2 dB for the test case 1 and ~3 dB for the test case 2. This is well in accordance to what is reported in ‎

 REF _Ref221524651 \w \h 
‎[2].
The biggest problem of the SNR gain based approach seems to be the time needed for the search of the 95 % throughput. To reduce the testing time, the requirement could be set for the throughput increase instead. This might be however problematic due to differences in the receiver performance, as for example a very good UE could suffer from the throughput saturation. 
A possible compromise could be to seek some fixed throughput level (e.g. 60 %) assuming random precoding, and then compare this throughput to the throughput obtained with the UE feedbacked reporting. The minimum requirement would be in such case as follows:

Minimum requirement

The minimum performance requirements for the PMI reporting are defined based on the relative throughput difference between random precoding and precoding configured according to the UE reports. Transmission mode 6 is used with a fixed transport format (FRC) configured.  For the parameters specified in Table x, the requirements are specified in terms of an improvement in the throughput defined as
Precoding gain = (TP2 – TP1)/TP1
where TP1 is [60%] of the maximum throughput, measured at SNR1 assuming randomly varying precoders. TP2 is the throughput measured at SNR1 assuming precoders configured according to the UE feedback.
This scheme could reduce the testing time compared to ‎[2], as the seek for the SNR1 could be done in a relatively coarse manner and no seek would be needed for the UE reported feedback. To control the accuracy of the SNR seek (and on the other hand the testing time), some tolerance might be needed for the TP1 (e.g. +/- 5%). 
Based on the simulation results, the actual minimum requirement would be around 20 %.
3. References

[1] R4-090426 - Minutes from LTE UE demodulation and CSI ad-hoc (Nokia)

[2] R4-090279 - PMI reporting verification and system performance (Ericsson) 






