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1	Introduction
During FeDL-MIMO ad hoc, there were discussions on the PMI test for 4Tx enhanced codebook. Regarding single PMI test case, such agreements were reached:
Task #1: To down select from PUCCH 1-1 submode 1, 2 (rank 1) and PUCCH 2-1 (rank 2) for single PMI tests
· PUCCH 1-1 submode 1, EPA 5Hz, XP High with Beam-S (Model given in R4-141077)
· [QPSK 1/2 or 16 QAM ½]
In this paper, test parameters were listed as baseline for further discussion and simulation evaluation by capturing companies’ proposals. 
2 Simulation assumption for single PMI test
The requirement for transmission mode 9 with R.12 4Tx codebook are specified in terms of the ratio






In the definition of γ, for single PMI test is [TBD] of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding. For random precoding, random wideband W1 and random wideband W2 is selected in each subframe. 
2.1 Simulation assumption for FDD
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50]Table 1 Test parameters for single PMI test of PUCCH1-1 (FDD)
	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Parameter
	Unit
	Test 1 

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	PDSCH PRBs
	
	50

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	XP High 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Antenna ports 0,1

	CSI reference signals
	
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Antenna ports
15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]5/ 1

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 
FFFF 0000 FFFF

	 Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	Pc
	dB
	-3

	
	dB[mW/15kHz]
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]-98

	Reporting mode
	
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]PUCCH 1-1 submode1

	Reporting periodicity 
	ms
	Npd = 5

	 PMI delay (Note 2)
	ms
	TBD

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/second PMI
	
	2b 

	Physical channel for RI reporting
	
	PUSCH 

	PUCCH Report Type for RI/ first PMI
	
	5

	cqi-pmi-ConfigurationIndex
	
	[4]

	ri-ConfigIndex
	
	[1] 

	Reporting periodicity 
	ms
	Npd = 5

	Modulation and Coded rate
	
	Option1: QPSK 1/2
Option2: 16QAM 1/2

	OCNG Pattern
	
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	[bookmark: OLE_LINK33][bookmark: OLE_LINK35]{0,1,2,3}

	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).
Note 3:	To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:    PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver
Note 5:    Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead
Note 6:    Randomization of the principle beam direction shall be used



2.2 Simulation assumption for TDD
Table 2 Test parameters for single PMI test of PUCCH1-1 (TDD)
	Parameter
	Unit
	Test 1 

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	PDSCH PRBs
	
	50

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	XP High 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports
15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 
FFFF 0000 FFFF

	 Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	Pc
	dB
	-3

	
	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUCCH 1-1 submode1

	Reporting periodicity 
	ms
	Npd = 5

	 PMI delay (Note 2)
	ms
	TBD

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/second PMI
	
	2b 

	Physical channel for RI reporting
	
	PUSCH 

	PUCCH Report Type for RI/ first PMI
	
	5

	cqi-pmi-ConfigurationIndex
	
	[4]

	ri-ConfigIndex
	
	[1]

	Reporting periodicity 
	ms
	Npd = 5

	Modulation and Coded rate
	
	Option1: QPSK 1/2
Option2: 16QAM 1/2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

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

	ACK/NACK feedback mode
	
	Multiplexing

	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).
Note 3:	To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:    PDSCH _RA= 0 dB, PDSCH_RB=  0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver
Note 5:    Only subframes 4 and 9 are allocated to avoid PBCH and synchronization signal overhead.
Note 6:    Randomization of the principle beam direction shall be used
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