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1
Introduction
Documents [1] presents the agreements in the context of  CSI reporting accuracy performance requirements for eDLMIMO. In particular the following was agreed:

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. The requirements for FDD 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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 the throughput measured at 
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with precoders configured according to the UE reports.
Table. 1 shows the initial baseline test assumptions for PMI reporting accuracy on single PMI and multiple PMI. As feedback channel, PUSCH1-2 and PUSCH3-1 are utilized. 
During meeting Ran 460bis it was recognized that the power levels in the tests defined in the framework document were not appropriate. During e-mail discussion the framework document for the PMI test was modified as follows, where the highlighted parts has been modified.
Table 7.  initial baseline test assumptions for PMI reporting accuracy
	Parameter
	Unit
	Single PMI(FDD)
	Multiple PMI(FDD)
	Single PMI(TDD)
	Multiple PMI(TDD)

	Bandwidth
	MHz
	10
	10
	10
	10

	Transmission mode
	
	9
	9
	9
	9

	Uplink downlink configuration
	
	N/A
	N/A
	1
	1

	Special subframe configuration
	
	N/A
	N/A
	4
	4

	Propagation channel
	
	EPA5
	EVA5
	[EVA5]
	[EVA5]

	Precoding granularity
	PRB
	50
	6
	50
	6

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

XP 8 x 2
	[High]

XP 8 x 2

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,18
	Antenna ports

15,…,22

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	[5/1]
	[5/4]

	CSI-RS reference signal configuration
	
	[6]
	[8]
	[0]
	[4]

	CodeBookSubsetRestriction bitmap
	
	[0x0000 0000 0000 FFFF]
	[0x0000 0000 0000 FFFF]
	[0x000 0000 0001 FFE0 0000 0000 FFFF]
	[0x000 0000 0001 FFE0 0000 0000 FFFF]

	Downlink power allocation (see Annex A.1 for details)
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	dB
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
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	dB
	TBD
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 3)
	5 (Note 3)
	5 (Note 4)
	5 (Note 4)

	 PMI delay 
	ms
	8
	8
	[10]
	[10]

	Measurement channel
	
	[Table A.3]
	[Table A.3]
	[Table A.4] 
	[Table A.4]

	OCNG Pattern
	
	OP.1 FDD
	OP.1 FDD
	OP.1 TDD
	OP.1 TDD

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

	Max number of HARQ transmissions
	
	4
	4
	4
	4

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

	ACK/NACK feedback mode
	
	N/A
	N/A
	Multiplexing
	Multiplexing

	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)
Note 3:
PDCCH DCI format 0 with with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.

Note 4:
PDCCH DCI format 0 with with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.




This contribution provides simulation results for single PMI and multiple PMI test case for FDD (4x2). 
2
Performance

Figure 1 and 2 show the relative throughput of follow PMI and random PMI. The 60% maximum throughput SNR point is highlighted.
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Figure 1. Tfollow and Trandom vs SNR for single PMI
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Figure 2. Tfollow and Trandom vs SNR for multiple PMI

Figure 3 and Figure 4 shows the performance in terms of Tfollow/Trdn as a function of the SNR for single PMI and multiple PMI.
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Figure 3. Tfollow/Trdn vs SNR for single PMI
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Figure 4. Tfollow/Trdn vs SNR for multiple PMI

Companies are invited to provide simulation results for the definition of the suitable γ value.

2
Conclusions
In this contribution we have provided simulation results for 4x2 PMI reporting according to [2].
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Annex A
Annex A.1  Power settings
The signal-to-noise ratio (SNR) for the existing test configurations is defined as follows:
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where the superscript indicates the receiver antenna connector and the symbols are defined in TS36.101. For convenience, they are copied here.
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The received energy per RE during the useful part of the symbol, i.e. excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna connector 
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector

For simulation purpose, one can assume 
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. Total transmit power for all transmitter configurations are assumed to be same, and they are equally divided into each transmit antennas, in case of more than one transmit antennas. Therefore, SNR can be expressed as:
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The above SNR formulation applies to all test cases described in this document. 


The downlink power shall be allocated as follows in the simulations for RAN4#61:

· The total transmitted power per time-frequency unit (k,l) (the sum of powers over physical antenna elements) shall be constant over the time-frequency resources (k,l) allocated to the UE, including PDSCH, PDCCH, PCFICH, PBCH, PSS, SSS, OCNG, CRS, DM-RS, and CSI-RS.

· The UE shall assume the actual CSI-RS power as given by the CSI-RS_RA parameter (see table below) when estimating the CQI. Note that this is only for RAN4 simulation purposes and in reality UE will assume Pc based signalling in the test in compliance with RAN1 specifications.

· The EPRE ratios for the physical channels and signals transmitted during the test are given as:
	Physical channel / signal
	EPRE Ratio

	PBCH
	PBCH_RA = A+ (

	
	PBCH_RB = B+ (

	PCFICH
	PCFICH_RB = B+ (

	PDCCH
	PDCCH_RA = A+ (

	
	PDCCH_RB = B+ (

	PDSCH
	PDSCH_RA = A

	
	PDSCH_RB = B

	OCNG
	OCNG_RA = A+ (

	
	OCNG_RB = B+ (

	DM-RS
	DM-RS_RA = A

	CSI-RS
	CSI-RS_RA = (

	PSS
	PSS_RA = A+ (

	SSS
	SSS_RA = A+ (

	Note 1: 
( = 0 dB for test cases with one CRS port


( = -3 dB for test cases with two CRS ports

Note 2: 
( = 0 dB for test cases with 1 CSI-RS port


( = -3 dB for test cases cases with 2, 4, or 8 CSI-RS ports


· The reference point for EPRE is defined as follows:

· For PBCH, PCFICH, PDCCH, PDSCH, and OCNG: The complex-valued symbols 
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, to be transmitted in logical antenna port p, shall conform to the given EPRE value. For PDSCH, the EPRE shall be calculated before applying the beamforming.

· For CRS, DM-RS, CSI-RS, PSS, SSS: The complex-valued symbols 
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, to be transmitted in logical antenna port p, shall conform to the given EPRE value.

Editor’s note: The exact signalling of the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback (Pc) is left TBD in test case definitions and subject to RAN1 decision.
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