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1 Introduction

This contribution summarizes framework and simulation assumptions for CSI performance requirements on FD-MIMO.
2 Simulation assumptions for CSI performance requirements
Under Rel-13 FD-MIMO WI, such test cases will be introduced for CSI performance requirements:

· PMI test cases for Class A

· CRI test case for Class B K>1

· PMI test case for Class B K=1 with PMI-config =1

· MR functionality test cases for channel part and interference part.

2.1 Class A PMI test cases
Two PMI test cases will be introduced for Class A:
1. Single PMI test:    12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 4), CDM2, codebook configuration =1,2,3,4, PUSCH 3-1, EPA 5Hz, rank 1 with 64QAM ½  

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

Test Metric: Performance requirements for PMI test cases were defined as relative throughput ratio between following PMI and random PMI: 
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 using the precoders configured according to the UE reports, and 
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Detailed simulation assumptions were given in table 1 below.
Table 2.1-1: Initial Simulation assumption for Class A PMI test cases (FDD)
	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 
	　
	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
	　
	[Annex B.4.3]
	[Annex B.4.3]

	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
	　
	CDM2
	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}

	eMIMO-Type 
	　
	Class A
	Class A

	codebookConfig-N1
	　
	2
	2

	codebookConfig-N2
	　
	3
	4

	codebook-Over-Sampling-RateConfig-O1
	　
	8
	8

	codebook-Over-Sampling-RateConfig-O2
	　
	4
	8

	Codebook-Config
	　
	1,2,3,4
	1,2,3,4

	codebookSubsetRestriction-1
	　
	0x01 

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF
	0x02
FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	　
	(Codebook-Config 1): 
0000 0000 1111 
(Codebook-Config 2,3,4):
 0x 00 000000 0000 FFFF  
	(Codebook-Config 1): 

0000 1111 0000
(Codebook-Config 1):
 0x 00 000000 FFFF 0000  

	Reporting mode
	　
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	 PMI delay 
	ms
	8
	8

	Measurement channel
	　
	64QAM 1/2 (R.XX-1)
	16QAM 1/2 (R.XX-2)

	Rank Number of PDSCH
	　
	1
	2

	Max number of HARQ transmissions
	　
	4
	4

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


2.2 Class B K>1 CRI test case

Test Metric: 
Simulation assumption:
2.3 Class B K=1 PMI test case

Test Metric: reusing existing PMI test metric, relative throughput ratio between follow PMI and random PMI under FRC test: 
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Simulation assumption

Table 2.3-1: Initial Simulation assumption for Class B K=1 test cases (FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	　
	9

	Propagation channel
	　
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	　
	50

	Correlation and antenna configuration 
	　
	Option 1: 8x2 ULA Low
Option 2: 8x2 XP High

	Beamforming model
	　
	[Annex B.4.3]

	Cell-specific reference signals
	　
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	　Number of CSI-RS ports
	　
	[8]

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

	CSI-RS reference signal configuration
	　
	6

	eMIMO-Type 
	　
	Class B

	alternativeCodebookEnabledCLASSB_K1
	
	TRUE

	codebookSubsetRestriction-3
	　
	0x 000 0000 0000 FFFF

	Reporting mode
	　
	PUCCH 1-1

	Reporting interval
	ms
	5

	 PMI delay 
	ms
	8

	Measurement channel
	　
	Option1: 16QAM 1/2
Option 2 :64QAM 1/2

	Rank Number of PDSCH
	　
	1

	Max number of HARQ transmissions
	　
	4

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


2.4 MR functionality test case

Two test cases will be introduced for MR-channel part and MR-interference part separately.
1. 1 test case  for channel measurement restriction  under TM9 with Class B K=1 with legacy codebook

2. 1 test case for interference measurement restriction under TM10 with Class B K=1 with legacy codebook

Test Metric: Reusing Existing Test metric for static CQI test (Baseline)
· Reporting spread of CQI value.

· BLER performance using reported median CQI +1 and median CQI-1Simulation assumption 
Simulation assumption for channel measurement restriction test (FDD)
Table 2.4-1 Simulation assumption for channel measurement restriction test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	0
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	dB
	-3

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	Channel-Measurement-Restriction
	
	Enable

	CSI reference signals
	
	Antenna ports 15,…,18

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

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (4 x 2)

	Beamforming Model
	
	As specified in Section B.4.3

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000

	SNR (Note 2)
	SF #1,11, …
	dB
	7
	8
	13
	14

	
	SF #2,3,4,7,8,9, ..
	
	7
	8
	13
	14

	
	SF#6,16, …
	
	TBD
	TBD
	TBD
	TBD
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	SF #1,11, …
	dB[mW/15kHz]
	-91
	-90
	-85
	-84

	
	SF #2,3,4,7,8,9, ..
	
	-91
	-90
	-85
	-84

	
	SF#6,16, …
	
	-97
	-96
	-91
	-90
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1

	PDSCH scheduled sub-frames
	
	SF# 1,2,3,4,7,8,9


Simulation assumption for interference measurement restriction test (FDD)
Table 2.4-2 Simulation assumption for interference measurement restriction test (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Downlink power allocation (Note 1)
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	dB
	0
	0
	0
	0
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	dB
	0
	0
	0
	0

	
	Pc
	dB
	-3
	-3
	-3
	-3

	
	(
	dB
	-3
	N/A
	-3
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	Interference-Measurement-Restriction
	
	Enable 
	
	Enable
	

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 / 1000000000000000
	1 /

0010000000000000
	1 / 1000000000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)
	Clause B.1 
(4 x 2)
	Clause B.1 
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000
	0x0000 0000 0100 0000
	100000

	SNR (Note 3) 
	dB
	20
	6
	7
	20
	14
	15
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	dB[mW/15kHz]
	-78
	-92
	-91
	-78
	-84
	-83
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note4)
	QPSK / 4392
	(Note4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note5)
	N/A
	PUSCH (Note5)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	3
	N/A

	Reporting periodicity 
	ms
	Npd = 10
	N/A
	Npd = 10
	N/A

	CQI Delay
	ms
	8
	N/A
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	PDSCH scheduled sub-frames
	
	1,2,3,4,7,8,9
	1,2,3,4,7,8,9 (Note 6)

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note1:
Reference measurement channel RC.10 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
N/A.

Note 5:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink #5.

Note 6: PDSCH is blanked in SF #6,


3 Conclusion
This contribution summarizes framework and simulation assumptions for CSI performance requirements on FD-MIMO.
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Annex 
Table A.1 below gives reference channel for Class A PMI test cases.
Table A.1 Reference channel for Class A PMI test cases

	Paramter
	Unit
	R.xx-1
	R.xx-2

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

	
	
	FDD
	FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 1)
	　
	50
	50

	Allocated subframes per Radio Frame 
	　
	10
	10

	Modulation
	　
	64QAM
	16QAM

	Target Coding Rate
	　
	1/2
	1/2

	Information Bit Payload
	　
	　
	　

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

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

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

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

	  For Sub-Frame 0
	Bits
	14688
	9528

	Number of Code Blocks per Sub-Frame
	　
	　
	　

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

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

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

	  For Sub-Frame 5
	　
	N/A
	N/A

	  For Sub-Frame 0
	　
	3
	2

	Binary Channel Bits Per Sub-Frame
	　
	　
	　

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

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

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

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

	  For Sub-Frame 0
	Bits
	29520
	19680

	Max. Throughput averaged over 1 frame
	Mbps
	15.7536
	9.804

	UE Category
	　
	≥ 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
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