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1. Introduction
From last RAN4 meeting, RAN4 started the WI work of defining performance requirements of certain new features introduced in Rel-14 enhanced FD-MIMO [1].  And some agreements were achieved for PMI test of CSI-RS Class A in [2].
· Introduce two Class A PMI test cases in Rel-14 eFD-MIMO with different antenna ports: 

· One test case for wideband PMI reporting 
· Option 1: 28 port with CDM4

· Option 2: 24 port with CDM4 

· One test case for sub-band PMI reporting 

· 32 port with CDM8 
· CSI-RS reduced density for non-precoded CSI-RS resources will be covered by Class A  wideband PMI test case

· FFS test applicability

· Pending on UE capability, random selection CSS configuration from UE supported list; and defining minimum performance requirements applicable for all CSS configurations. 

·  Reusing test metric as Rel-13 Class A PMI test case as baseline 
2. PMI test cases for CSI-RS Class A 
With the agreements in the WF [2], simulation evaluations need to be carried out with the detailed simulation assumptions and parameters. Here we use the following test cases for the initial simulations.
Table 1 shows the detailed parameters of test cases of CSI-RS ports {24,28,32}, newly specified  parameters are all highlighted. Table 2 shows the FRCs modified from the ones used in Rel-13 Class A test cases.
        Here we choose CSS Config 2 for the simulation instead of all the Config 1-4, because of the negligible performance difference between different configurations which have been observed in the Rel-13 FD-MIMO WI.
Table1.  Simulation assumptions of PMI test cases for CS-RS Class A
	Parameter 
	Unit 
	Test 1(Single PMI test) -24 ports 
	Test 2(Single PMI test) -28 ports 
	Test 3 (Multiple PMI test) -32 ports 

	Bandwidth 
	MHz 
	10 
	10 
	10 

	Transmission mode 
	
	9 
	9 
	9 

	Propagation channel 
	
	EPA5 
	EPA5 
	EVA5 

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

	Correlation and antenna configuration 
	
	2D High XP 

 24 *2 
	2D High XP 

 28 *2 
	2D High XP
32 x 2

	Beamforming model 
	
	[Annex B.4.3] 
	[Annex B.4.3] 
	[Annex B.4.3] 

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

	CSI reference signals 
	
	Antenna ports 
	Antenna ports 
	Antenna ports 

	
	
	15，…38
	15，…42
	15,…,46 

	Number of CSI-RS ports 
	
	24
	28
	32 

	CDM Type 
	
	CDM4 
	CDM4 
	CDM8 

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

	NZP-CSI-RS-Configuration-List 
	
	{0,1,2}
	{0,1,2,3,4,5,6}
	{0,1,2,3} 

	FrequencyDensityNonPrecoded 
	  
	1/2 
	1/3 
	1 

	NZP-TransmissionCombNonprecoded 
	  
	0
	0
	0

	eMIMO-Type 
	
	Class A 
	Class A 
	Class A 

	codebookConfig-N1 
	
	2 
	2 
	2 

	codebookConfig-N2 
	
	6 
	7 
	8 

	codebook-Over-Sampling-RateConfig-O1 
	
	8 
	8 
	8 

	codebook-Over-Sampling-RateConfig-O2 
	
	4 
	4 
	4 

	Codebook-Config 
	
	1,2,3,4 
	1,2,3,4
	1,2,3,4

	codebookSubsetRestriction-1 
	
	0x01 

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF

FFFF FFFF FFFF FFFF


	0x01 

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
	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 
	
	…00FFFF
	…00FFFF
	…00FFFF0000

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

	Reporting interval 
	ms 
	5 
	5 
	5 

	PMI delay 
	ms 
	8 
	8 
	8 

	Measurement channel 
	
	R.X FDD（ref. to R13 R.77FDD）
	R.Y FDD（ref. to R13 R.77FDD）
	R.Z  FDD（ref. to R13 R.78 FDD）

	Rank Number of PDSCH 
	
	1
	1
	2 

	Max number of HARQ transmissions 
	
	4 
	4 
	4 

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


Table2.  FRCs used for the PMI test cases for CSI-RS Class A
	   Parameter
	Unit
	Value
	Value
	Value

	Reference channel
	
	R.X FDD
	R.Y FDD
	R.Z FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)

	Allocated subframes per Radio Frame 
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	16QAM

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

	Information Bit Payload
	
	
	
	

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

	  For Sub-Frames (CSI-RS subframe)
	Bits
	14112
	14112
	8760

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

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

	  For Sub-Frame 0
	
	14688
	14688
	9528

	Number of Code Blocks per Sub-Frame
	Code blocks
	
	
	

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

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

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

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

	  For Sub-Frame 0
	Bits
	3
	3
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	

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

	  For Sub-Frames (CSI-RS subframe)
	Bits
	28800
	27600
	17600

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

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

	  For Sub-Frame 0
	Bits
	29520
	29520
	19680

	Max. Throughput averaged over 1 frame
	Mbps
	15.2928
	15.2928
	9.5736

	UE Category
	
	≥ 2
	≥ 2
	≥ 2


	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
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. 
Note 4:
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).


3. Simulation results 
According to the agreements in the WF [2], the test metric of the Rel-13 Class A PMI test case can be reused in Rel-14 Class A PMI test case as a baseline, which is the relative throughput ratio between follow PMI and random PMI under FRC tests.
In this section, simulation results for single PMI and multiple PMI test cases are provided.
3.1. Single PMI test case (Rank1 )
· 24 CSI-RS ports
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                                   Figure1. single PMI test case of 24 CSI-RS ports 
· 28CSI-RS ports
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                                                Figure2. single PMI test case of 28 CSI-RS ports
3.2.   Multiple PMI test case(Rank2)
· 32CSI-RS ports
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Figure3. single PMI test case of 32 CSI-RS ports
3.3.   Observation
From the above simulations of CSI-RS Class A, we have the different reference SNR points and the corresponding throughput ratio shown as below:
Table 3. SNR to achieve [x]% of maximum throughput with follow PMI
	FRC
	Ratio x
	70%
	75%
	80%
	85%
	90%

	RANK1
	24ports

64QAM
	SNR(dB)
	-1.73
	-1.15
	-0.47
	0.34
	1.46

	
	
	γ
	23.52
	20.88
	18.76
	16.02
	12.30

	
	28ports

64QAM
	SNR(dB)
	-2.74
	-2.28
	-1.77
	-1.14
	-0.16

	
	
	γ
	30.15
	27.05
	23.65
	19.83
	16.45

	RANK2
	32ports

16QAM
	SNR(dB)
	1.56
	2.21
	3.12
	3.99
	5.15

	
	
	γ
	15.95
	14.57
	12.17
	10.50
	9.44


· In the single PMI cases, the gamma values are all very high with different reference ratio of maximum throughput with follow PMI, and 90% point is comparatively more testable.
· In the multiple PMI case, the gamma value and the SNR working point are all testable with the reference ratio values 85% and 90%.
So, RAN4 need to consider the appropriate metric reference value for the Class A PMI test.
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