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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 this contribution, we provide simulation results of Multiple PMI reporting (PUSCH 2-1) following the new assumptions agreed in last meeting.
2 Simulation assumption and configuration 
In the simulation, we followed the agreed assumptions of: 

16QAM 1/2 with 20 MHz bandwidth tested for EPA5 and frequency-selective PMI on PUSCH 1-2 (closer to site or isolated cell)

Detailed assumptions are in accordance with [1]:

Table 1 PMI test for single-layer (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Propagation channel
	
	[EPA5]
	

	Precoding granularity
	
	8
	

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

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	PMI delay
	ms
	8
	

	Measurement channel
	
	[16QAM 1/2]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoders 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 calculated a 20 MHz reference channel as listed in Table 2. In PMI simulation, as we adopt relative throughput gain as the requirements, there is no need to align the reference channel. Thus we just provide it here as a reference for the convenience of our simulation.
Table 2: Reference channel of 20MHz
	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 consistently with PDSCH simulation assumption in [3], including TDD uplink-downlink and special subframe 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 20 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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4 Conclusion
In this contribution, we have provided further simulation results of Multiple PMI reporting (PUSCH 2-1). 
We hope these results can help us to derive the PMI requirements.
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