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1. Introduction

In RAN4#59 meeting, some agreements were reached in performance requirements for PMI accuracy tests and the initial framework [1] was drafted. We found there were still some mistakes in the reference measurement channel of the framework. In this contribution, we modified these mistakes and the new table was gave. And we provided the simulation results and considerations for FDD to further verify whether these requirements are feasible. 
2. Simulation assumptions
The simulation scenarios are listed as following which are according to [1].
Table 1 Initial baseline test assumptions for PMI reporting accuracy
	Parameter
	Unit
	Single PMI(FDD)
	Multiple PMI(FDD)

	Bandwidth
	MHz
	10
	10

	Transmission mode
	
	9
	9

	Uplink downlink configuration
	
	N/A
	N/A

	Special subframe configuration
	
	N/A
	N/A

	Propagation channel
	
	[EVA5]
	[EVA5]

	Precoding granularity
	PRB
	50
	6

	Correlation and antenna configuration
	
	[Low]
ULA 4 x 2
	[Low]
ULA 4 x 2

	CRS antenna ports number
	
	2
	2

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0000 FFFF]
	[0x0000 0000 0000 FFFF]

	CSI-RS SubframeConfig
	
	[1]
	[1]

	CSI-RS reference signal configuration
	
	[6]
	[8]

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3
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	dB
	-3
	-3

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	 PMI delay 
	ms
	8
	8

	Measurement channel
	
	[Table A.3]
	[Table A.3]

	OCNG Pattern
	
	OP.1 FDD
	OP.1 TDD

	[Subframe offset CSI reporting]
	
	[4]
	[4]

	Modulation and Coded rate
	
	[QPSK 1/3]
	[16QAM 1/2]

	Max number of HARQ transmissions
	
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
	{0,1,2,3}

	ACK/NACK feedback mode
	
	N/A
	N/A

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance

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 initial version of framework, we found some mistakes in the reference measurement channel. According to TS36.211, CSI reference signals shall not be transmitted when transmission of a CSI-RS would collide with transmission of synchronization signals, PBCH, or SystemInformationBlockType1 messages. Therefore, CSI-RS might be set in subframe 1, but not subframe 0 for FDD. And the binary channel bits and information bit payload for the corresponding subframes shall be also re-calculated.
As above, we updated the reference measurement channel for PMI reporting accuracy tests which were shown in Annex.
Proposal1: CSI-RS might be set in subframe 1, but not subframe 0 for FDD. The updated FRC was shown.
3. Simulation results
Based on Table 1 and Table A.1, PMI tests for FDD were performed. Figure 1 and Figure 2 present the simulation results for single PMI test and multi PMI test respectively, where the relative throughput curves of random and reported PMI are expressed. More detail for these simulation results are shown in the attached excel file.
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Figure 1 Relative throughput for single PMI
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Figure 2 Relative throughput for multi PMI
As can be known from Figure 1, the wideband precoding gain is sufficient with low correlation channel for 4x2 FDD single PMI reporting verification. And the use of low correlation channel would indicate the variability of precode selection in time domain. So the single PMI reporting accuracy test with low correlation channel is feasible for 4x2 antenna configuration.
Proposal2: The use of low correlation channel is feasible for the single PMI test in 4x2 antenna configuration.

In addition, we consider that the test point for 60 % of the maximum throughput of the random precoding still provided sufficient precoding gain and test insensitivity in this performance. Accordingly, the requirements are specified in terms of the ratio
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where 
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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with precoders configured according to the UE reports. The requirements are given in Tables 2-3.
Table 2 Minimum requirement Single PMI (FDD)
	
	Single PMI(FDD)

	 
	1.35


Table 3 Minimum requirement Multi PMI (FDD)
	
	Multiple PMI(FDD)

	 
	1.65


Proposal3: The test point for 60 % of the maximum throughput of the random precoding should be re-used.
4. Conclusions

In this contribution, we provided the simulation results for for PMI reporting accuracy tests in FDD in order to further discuss the requirements. And some proposals are summarized below:
Proposal1: CSI-RS might be set in subframe 1, but not subframe 0 for FDD. The updated FRC was shown.
Proposal2: The use of low correlation channel is feasible for the single PMI test in 4x2 antenna configuration.
Proposal3: The test point for 60 % of the maximum throughput of the random precoding should be re-used.
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Annex A
Annex A.1 Reference measurement channel
Table A.1 Reference measurement channel 50 PRB allocation based on CSI-RS estimation (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD
	R.xx FDD
	
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	
	

	Allocated resource blocks
	
	50
	50
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	
	
	
	

	Modulation
	
	QPSK
	16QAM
	
	
	
	

	Target Coding Rate
	
	1/3
	1/2
	
	
	
	

	 CSI-RS SubframeConfig
	
	1
	1
	
	
	
	

	CSI-RS reference signal configuration
	
	6
	8
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 2,3,4, 7,8,9
	Bits
	3624
	11448
	
	
	
	

	For Sub-Frames 1,6
	Bits
	3624
	11448
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	
	
	

	  For Sub-Frame 0
	Bits
	2984
	9528
	
	
	
	

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 2,3,4, 7,8,9
	
	1
	2
	
	
	
	

	For Sub-Frames 1,6
	Bits
	1
	2
	
	
	
	

	  For Sub-Frame 5
	
	n/a
	n/a
	
	
	
	

	  For Sub-Frame 0
	
	1
	1
	
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 2,3,4, 7,8,9
	Bits
	12000
	24000
	
	
	
	

	For Sub-Frames 1,6
	Bits
	11600
	23200
	
	
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	
	
	

	  For Sub-Frame 0
	Bits
	9840
	19680
	
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	3.1976
	10.1112
	
	
	
	

	UE Category
	
	1-5
	1-5
	
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 4:   50 resource blocks are allocated in sub-frames 1,2,3,4,6,7,8,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0
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