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1 Introduction

After the CSI Ad-Hoc session [1] of previous RAN4 meeting, there are some remaining issues with regard to the verification methodology for the UE PMI reporting:
1. Verification metric: SNR gain or throughput gain, as well as the selection of verification point. 
2. Selection of random or fixed precoder in the relative SNR (or throughput) test.
For the first one, it was indicated in [4] that the throughput test can reduce the testing time compared to the SNR test. While this also depends on the selection of testing point, i.e. for the testing point of larger than 90%, there won’t be so much difference between these two methods.
For the second one, if the performance difference between fixed and random precoder is obvious compared to the precoding gain, there may be some performance issue need to be considered when we choose the reference precoder.
This contribution provides some simulation results base on the agreed testing methodology in [2] and attempts to analyze the pros and cons of these remaining issues, which hopefully can aid a decision at this meeting.
2 Simulation assumption and configuration 
In the simulation, we followed the agreed assumptions in [2] [3], which include:

· QPSK 1/3 with 10 MHz bandwidth tested for EVA5 and wideband-PMI reporting on PUSCH 3-1 
Other configurations are in accordance with the recently E-mail approved CR in [5]. 

All the possible precoder schemes are evaluated in our simulation. For the random PMI, the precoders are randomly selected by eNodeB in each subframe. Both UE and eNB processing delay are set to 4 subframes to keep aligned with the PDSCH simulation assumptions [6].

The simulation length is set to more than 10000 subframes to avoid non-convergent results of different fixed precoders, and this was proved necessary during our simulation.

3 Simulation results and analysis
The simulation results are shown in Figure 1. The throughput curves represent 6 different precoder schemes respectively. The motivation of these simulations is to help us make the decision of adopting: 1) SNR test or throught test; 2) fix precoder or random precoder.

In accordance with those results presented in previous meeting [1] [4] [7], the observed SNR gain of wideband PMI over random precoding is more than 2.5 dB. As can be seen from Figure 1, the performance difference between those 4 cases using fixed PMI is quite small and obviously all the cases adopting fixed precoder get better performance than random precoder. What should be mentioned is, from our observation, this result can only be obtained when the simulation time is long enough, for example more than 10000 subframes.
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Figure 1: Performance of different PMI reporting schemes
First, we start by looking at the reference precoder. As shown in Figure 1, the test using random precoder generally gets the worst performance. This result can be explained by a short analysis: as the PMI tests only involve low-speed scenarios (EVA5 and EPA5), using the random precoder would get a same effect as increasing the speed of the terminal. Thus the performance decreased in such an artificial fast fading channel. From the testing perspective, the random precoder is optimal compared with other fixed precoder schemes. In relative throughput (or SNR) test, a larger performance gain would be more helpful and there’s no need to choose which one of the fixed precoders should be used. On the other hand, suppose we use the scheme of fixed precoder in testing: if a UE under the test “accidentally” used random precoder as the reference, it may pass the test by taking advantage of this performance gain. Therefore we propose to test the PMI reporting using a random precoder scheme.

Next we focus on the testing point and verification metric. As can be seen in Figure 1, around 90% throughput, the slope is smaller than lower testing point. That means at the 90% verification point, a small fluctuation of throughput may cause a large SNR change and this, unfortunately, would increase the test uncertainty. Thus we share the same consideration with [4] and [8] to use a lower testing point. On the other hand, as indicated in [4], at lower testing point a throughput gain test can reduce the testing time. Hence we prefer a throughput test in lower testing point. In our simulation, the largest throughput gain was acquired around [70%] of the maximum throughput of the random precoder (at about -2dB). Therefore we propose to use throughput gain at [70%] as the verification metric.

4 Reference channel for 20MHz
In this section we provide a reference channel for this new scenario in [2] [3]:
· 16QAM 1/2 with 20 MHz bandwidth tested for EPA5 and frequency-selective PMI on PUSCH 1-2 
Table 1: Reference channel

	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS 1
(A)
	#CB
	CR
	Peak rate 1
	Nbits
	TBS 1
(A)
	#CB
	CR
	Peak rate 1

	R.X
	2
	Full 20 MHz
	16QAM

1/2
	0
	51168
	25456
	5
	0.50
	25.5
Mbps
	51456
	25456
	5
	0.50
	 14.8 Mbps

	
	
	
	
	5
	52224
	25456
	5
	0.49
	
	52512
	25456
	5
	0.49
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	42912
	22920
	4
	0.53
	

	
	
	
	
	Others
	52800
	25456
	5
	0.48
	
	52800
	25456
	5
	0.48
	


In this table, we assume 2 OFDM symbols reserved for PCFICH/PHICH/PDCCH. Other configurations are kept consistent with PDSCH simulation assumption in [9], including TDD uplink-downlink and special subframe configuration.
5 Conclusion
In this contribution, we have performed a technical analysis of remaining issues of PMI reporting verification. 

We also provide a reference channel for 16QAM 1/2 with 20 MHz bandwidth and wish it can be included in the simulation assumption.
Base on the simulation results, we give our preference of using throughput gain with random precoder and propose a test point of [70%].
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