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1 Introduction

During email discussion, below combinations were proposed as baseline for initial simulation:

1.          Single PMI test:    12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 8) or (8, 4), CDM2 or CDM4, codebook configuration =1 or 2, PUSCH 3-1, EPA 5Hz, rank 1 or 2 , 16QAM ½ or 64QAM ½ 

2.           Multiple PMI test: 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration = 1or 3, PUSCH 1-2, EVA 5Hz, rank 1 or rank 2, 16QAM ½ or 64 QAM ½ 

Interested companies can bring more analysis and evaluation results with more options .We will make decisions for detailed test parameters in RAN4#78bis meetings.
In this contribution, we provide a summary of the email discussions for FD-MIMO Class PMI test parameters in RAN4 email reflector.
2 Discussion
Firstly of all, companies’ preference options for each parameter were summarized in below tables.
	
	
	Single PMI test 
	
	

	　
	Number of Tx
	RRC parameter  for Codebook
	Others
	　

	
	
	(N1,N2)
	CSS config.
	CSI-RS CDM Type
	Channel Model
	MCS & Rank
	Feedback mode

	Options List
	Option1: 12
	Option1: (2,3)
Option2: (8,1)
	Option1:(8,8)
Option2:(8,4)
Option3:(8,-)
	Option1:2
Option2:1
	Option1:CDM2
Option2:CDM4
	Option1:EPA5Hz
	Option1: 16QAM 1/2,Rank1
Option2: 64QAM 1/2,Rank1
Option3: 16QAM 1/2,Rank2
Option4: 64QAM 1/2,Rank2
	Option1: PUSCH3-1

	
	Option2:16
	
	
	
	
	
	
	

	Companies' view

	Samsung
	Option1
	Option1
	Option1
	Option1 
	Option1 or option2
	Option1
	Option1
	Option1

	Qualcomm
	Option1
	Option1
	Option1
	Option1
	Option 2
	Option1
	both option 1 and option 2
	Option1

	MediaTek
	Option1
	Option1
	Option1
	Option1
	Option 1
	Option1
	both option 1 , option 2,option3 and option4
	Option1

	Intel
	Option1
	Option1
	Option2
	Option1
	Option 2
	Option1
	both option 1 , option 2,option3 and option4
	Option1

	Huawei
	Option1
	Option1
	Option2
	Option1
	Option 2
	Option1
	Option 2
	Option1

	Ericsson
	Option2
	Option2
	Option3
	Option2
	Option2
	Option1
	　
	　

	Majority's view
	Option1
	Option1
	　
	Option1 
	　
	Option1
	　
	Option1


	
	
	Multi PMI test
	
	

	　
	Number of Tx
	RRC parameter  for Codebook
	Others

	
	
	(N1,N2)
	(O1,O2)
	CSS config.
	CSI-RS CDM Type
	Channel Model
	MCS & Rank
	Feedback mode

	Options List
	Option1:16
	Option1:(2,4)
Option2:(2,3)
	Option1:(8,8)
	Option1:3
	Option1:CDM2
Option2:CDM4
	Option1:EVA5Hz
Option2:ETU5Hz
	Option1:16QAM 1/2,Rank1
Option2: 64QAM 1/2 Rank1
Option3: 16QAM 1/2 Rank2
Option4: 64QAM 1/2 Rank2
	Option1: PUSCH 1-2

	
	Option2:12
	
	
	
	
	
	
	

	Companies’ view

	Samsung
	Option1
	Option1
	Option1
	Option1
	Option2 or Option1
	Option1
	Option3
	Option1

	Qualcomm
	Option1
	Option1
	Option1
	Option1
	Option2
	Option1
	Option3
	Option1

	MediaTek
	Option1
	Option1
	Option1
	Option1
	Option 2
	Option1
	both option 1 , option 2,option3 and option4
	Option1

	Intel
	Option1
	Option1
	Option1
	Option1
	Option2
	Option1
	both option 1 , option 2,option3 and option4
	Option1

	Huawei
	Option1
	Option1
	Option1
	Option1
	　
	Option2
	Option3
	Option1

	Ericsson
	Option2
	Option2
	Option1
	Option1
	Option1 or Option2
	Option1
	　
	　

	Majority's view
	Option 1
	Option 1
	Option1
	Option1
	Option2
	Option1
	　
	Option1


Following majority of companies’ preference, such options for each parameter were proposed as baseline to carry out initial simulation considering simulation work load.
Interested companies can bring more analysis and evaluation results with more options .We will make decisions for detailed test parameters in RAN4#78bis meetings.
  CSI-RS reference signals configurations

o     Number of Txs/CSI-RS ports: 12Tx for single PMI test, 16Tx for multiple PMI test

o     CDM Type: 

-     12Tx: CDM2/CDM4

-     16Tx: CDM4

  RRC parameters for codebook construct

o     Number of antennas in 2 dimensions: (N1, N2)

-     12Tx: (N1,N2) = (2,3)

-     16Tx: (N1,N2) = (2,4)
-    We can further discuss whether additional test cases needed to cover 1D antenna arrays i.e. (N1,N2) = (8,1) as Ericsson suggested in next RAN4 meeting.
o     Codebook over sampling rate in 2 dimensions: (O1,O2)

-     12Tx: (O1,O2) = (8,4)/(8,4)

-     16Tx: (O1,O2) = (8,4)

o     Codebook-Subset-Selection Configuration: CSS config

-     12Tx: CSS configuration = 1/2

-     16Tx: CSS configuration = 1/3

  CSI feedback mode

o     Single PMI test: PUSCH 3-1

o     Multiple PMI test: PUSCH 1-2

  Correlation and antenna configuration: 

o     2D antenna layout, MIMO spatial correlation generation and beam steering approach refer to R4-161224. 

o     Taking alpha_1 = 0.9, alpha_2 = 0.9 as baseline for simulation, interested companies can bring more analysis in next RAN4 meeting.

  Fading channel: 

o     Single PMI test: EPA5Hz

o     Multiple PMI test: EVA5Hz

  MCS and Rank:    16QAM 1/2, 64QAM 1/2 with Rank 1/2 for both single and multiple PMI test cases

To summary, below combinations were suggested as baseline for initial simulation:

1.          Single PMI test:    12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 8) or (8,4), CDM2/or CDM4, codebook configuration =1 or 2,  PUSCH 3-1, EPA 5Hz, rank 1 or 2 , 16QAM ½ or 64QAM ½ 

2.           Multiple PMI test: 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration = 1or 3, PUSCH 1-2, EVA 5Hz, rank 1 or rank 2, 16QAM ½ or 64 QAM ½ 

Furthermore, initial simulation assumptions and FRC were given by Samsung for information.
	Parameter
	Unit
	Test 1(Single PMI test)
	Test 2 (Multiple PMI test)

	Bandwidth
	MHz
	10
	10

	Transmission mode
	　
	9
	9

	Propagation channel
	　
	EPA5
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	　
	50
	6

	Correlation and antenna configuration (Note1)
	　
	2D High XP 12 x 2 
(N1,N2,P) = (2,3,2) 
	2D High XP 16 x 2
(N1,N2,P) =(2,4,2)

	Beamforming model
	　
	[TBD]
	[TBD]

	Cell-specific reference signals
	　
	Antenna ports 0,1
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,26
	Antenna ports

15,…,30

	　Number of CSI-RS ports
	　
	12
	16

	CDM Type
	　
	Option1: CDM2
Option2: CDM4
	CDM4

	CSI-RS periodicity and subframe offset  
 TCSI-RS / ICSI-RS
	　
	5/1
	5/1

	NZP-CSI-RS-Configuration-List
	　
	{0,1,2}
	{0,1}

	CSI-Reporting-Type 
	　
	Class A
	Class A

	Codebook-Config-N1
	　
	2
	2

	Codebook-Config-N2
	　
	3
	3

	Codebook-Over-Sampling-RateConfig-O1
	　
	8
	8

	Codebook-Over-Sampling-RateConfig-O2
	　
	Option1: 8
Option2: 4
	8

	Codebook-Subset-SelectionConfig
	　
	Option1: 1
Option2: 2
	Option1: 1
Option2: 3

	R13-Codebook-Subset-Restriction-1
	　
	[TBD]
	[TBD]

	R13-Codebook-Subset-Restriction-2
	　
	[TBD]
	[TBD]

	Reporting mode
	　
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	 PMI delay 
	ms
	8
	8

	Measurement channel
	　
	Option1: 16QAM1/2
Option2: 64QAM1/2
	Option1: 16QAM1/2
Option2:  64QAM1/2

	Rank Number of PDSCH
	　
	Option1: 1
Option2: 2
	Option1: 1
Option2: 2

	Max number of HARQ transmissions
	　
	4
	4

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

	Note1: 2D antenna layout, MIMO spatial correlation generation and beam steering approach refer to R4-161224. Taking  alpha_1 = 0.9, alpha_2 = 0.9 as baseline for simulation, interested companies can bring more analysis in next RAN4 meeting.


	Paramter
	Unit
	Value

	Reference channel
	　
	16QAM 1/2,12Tx
	64QAM 1/2,12Tx
	16QAM 1/2, 16Tx
	64QAM 1/2, 16Tx

	
	
	FDD
	FDD
	FDD
	FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks (Note 1)
	　
	50
	50
	50
	50

	Allocated subframes per Radio Frame 
	　
	10
	10
	10
	10

	Modulation
	　
	16QAM
	64QAM
	16QAM
	64QAM

	Target Coding Rate
	　
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload
	　
	　
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	11448
	18336
	11448
	18336

	  For Sub-Frames (CSI-RS subframe)
	Bits
	11448
	16416
	9912
	15264

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	9528
	14688
	9528
	14688

	Number of Code Blocks per Sub-Frame
	　
	　
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	　
	2
	3
	2
	3

	  For Sub-Frames (CSI-RS subframe)
	　
	2
	3
	2
	3

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	　
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	　
	2
	3
	2
	3

	Binary Channel Bits Per Sub-Frame
	　
	　
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	24000
	36000
	24000
	36000

	  For Sub-Frames (CSI-RS subframe)
	Bits
	21600
	32400
	20800
	31200

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	19680
	29520
	19680
	29520

	Max. Throughput averaged over 1 frame
	Mbps
	10.1112
	15.7536
	9.804
	15.5232

	UE Category
	　
	≥ 2
	≥ 2
	≥ 2
	≥ 2

	Note1:50 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


3 Conclusion
In this contribution, we provide a summary of the email discussions for FD-MIMO Class PMI test parameters in RAN4 email reflector.
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