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1 Introduction
In previous RAN4 meeting, there were some agreements in the requirements for PMI reporting [1]. Companies are invited to submit simulation results and analysis in this meeting to further verify whether these requirements are feasible.
In last meeting, based on the simulation results, we gave the proposal of [2]: 
1. using throughput gain with random precoder
2. proposed a test point of 70%
It seems that those were acceptable to the meeting, while more simulation results are needed to derive the requirements.
So in this contribution, we provide further simulation results of single PMI reporting (PUSCH 3-1) following the new assumptions agreed in last meeting.
2 Simulation assumption and configuration 
In the simulation, we followed the agreed assumptions of: 

QPSK 1/3 with 10 MHz bandwidth tested for EVA5 and wideband-PMI reporting on PUSCH 3-1 (cell edge)
Detailed assumptions are in accordance with [1]:

Table 1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Propagation channel
	
	[EVA5]
	

	Precoding granularity
	
	50
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	[-98]
	

	Reporting mode
	
	PUSCH 3-1
	

	Reporting interval
	ms
	[1]
	

	 PMI delay (Note 2)
	ms
	8
	

	Measurement channel
	
	[QPSK 1/3]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).



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 simulation assumptions.

Regarding the payload size, we used reference channel R11 in [3]. In PMI simulation, as we adopt relative throughput gain as the requirements, there is no need to align the reference channel. Thus we provide it here as an information of our simulation configuration.
The simulation length is set to more than 10000 subframes to avoid non-convergent results of different fixed precoders.
3 Simulation results and analysis
The simulation results are shown in Figure 1. The throughput curves represent random and reported PMI respectively. To avoid aligning the payload size of PDSCH, normalized throughput was used.
As can be seen from Figure 1, at around 70% of the maximum throughput of the random precoder, the largest throughput gain was acquired. This result is in accordance with those presented in previous meeting [2] [4] and prove that 70% would be a good testing point.
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Figure 1: UE reported PMI versus random precoding for 10 MHz channels.

Next we calculate the relative throughput as given in [1]:
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where 
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 is [70]% of the maximum throughput obtained at 
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using random precoding, and 
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 is the throughput measured at 
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with precoders configured according to the UE reports.
From the figure above, at 70%, the relative throughput is
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As a comparison, we also provide the relative throughputs at 60% and 90% in table 2:
Table2  of different testing points
	
	60%
	70%
	90%

	 
	1.22
	1.20
	1.08


According to Table 2, there is a small problem that should be mentioned: 

As can be seen from Figure 1, the largest throughput gain is acquired at 70%. However, from Table 2, the value of  at 60% is larger than that at 70%. So  now we used does not reflect the throughput gain as real. This problem can be avoided by using the normalized throughput gain as the requirement. 
In fact, we don’t have a strong opinion regarding this issue. On the other hand, once the testing point is fixed at a certain percent of maximum throughput, for example 70%, it won’t be a problem anymore.
4 Conclusion
In this contribution, we have provided further simulation results of single PMI reporting (PUSCH 3-1) and gave some considerations on current verification method. Hope these results can help us to derive the PMI requirements.
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