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1   Background
In last meeting, for Class A PMI performance requirements, there were some agreements captured in [1]:
· Class A PMI test cases 

· 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
 In this contribution, we will discuss the corresponding requirements.
2   Discussion

For eMIMO type of Class A, the CSI-RS ports are extended from 16 to {20, 24, 28, 32} ports. In Rel-13, two PMI test cases are defined including one single PMI case and one multiple PMI case. As discussed in last meeting, it is agreed to reuse Rel-13 methodology and define two test cases:
· 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

For the case with multiple PMI, it is agreed to use 32 port with CDM8. For the case with single PMI, there are two options:
· Option 1: 28 port with CDM4

· Option 2: 24 port with CDM4

The difference between option 1 and option 2 is the number of antenna ports shown as Table 1. Since there are more CSI-RS configurations for 28 port and number of antenna ports per CSI-RS configuration is 4 ports compared with 8 ports which is covered by 32 port, it is proposed to use option 1, i.e. 28 port.
Proposal 1: Use option 1, i.e. 28 port with CDM4. 
Table 1: CSI-RS configuration aggregation
	Total number of 
antenna ports
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	Number of antenna ports per CSI-RS configuration
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	Number of CSI-RS configurations
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	20
	4
	5

	24
	8
	3

	28
	4
	7

	32
	8
	4


For the CSI-RS frequency density reduction, since it is optional so we can consider to define two tests, one for UEs with CSI-RS frequency density capability and the other for UEs without such capability.
For the density reduction, it is agreed in RAN1 that [3]:
Support for lower frequency domain density {20, 24, 28, 32}-port CSI-RS for Class A eMIMO-Type
At least for Class A NZP CSI-RS with more than 16 CSI-RS ports:

· All ports in a CSI-RS resource are transmitted within the same subframe 

· i.e. CSI-RS overhead reduction is done in the frequency domain

· CSI-RS density d ∈ {1,1/2, and at least one other value <= 1/3} RE/RB/port 

· For Class A eFD-MIMO, a CSI-RS density value of 1/3 is supported in addition to already agreed values of 1 and ½ 

· No other values of CSI-RS density are supported in this Release.

· For Class A, CSI-RS overhead reduction is supported by Comb-like transmission, allowing PDSCH transmission in the REs in PRBs with no CSI-RS ports

· UE measures channel in REs in PRBs with CSI-RS ports and expects PDSCH in PRBs with no CSI-RS ports

· Transmission and/or measurement comb offsets are 0..1/d-1
· For d=1/2 (for Class A), comb offsets ∈ {0, 1} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 2 = comb offset
· For d=1/3 (for Class A), comb offsets ∈ {0, 1, 2} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 3 = comb offset
· For Class A NZP CSI-RS with more than 16 CSI-RS port, in a given CSI-RS resource all CSI-RS configurations have the same values of d 

· For Class A NZP CSI-RS with more than 16 CSI-RS ports each CSI-RS configuration can have different values of comb offset

Support for lower frequency domain density {2, 4, 8}-port CSI-RS for Class B eMIMO-Type
Overhead reduction for Class B – both for periodic and aperiodic CSI-RS

· Support CSI-RS frequency-domain density reduction for Class B NZP CSI-RS:

· All antenna ports of a single CSI-RS resource configuration can be transmitted every N PRBs

· N = 1 (existing CSI-RS design), 2

· Note: This implies supporting CSI-RS density of d ∈ {1,1/2} RE/RB/port
· Transmission and/or measurement comb offsets are 0..1/d-1
· For d=1/2, 1/3 (i.e. for Class A & Class B), comb offsets ∈ {0, 1} can be configured for CSI-RS transmission and/or measurement in the n-th PRB, where n mod 2 = comb offset
We can see that both Class A and Class B eMIMO-Type can be configured with low frequency domain density. Since Class A and Class B CSI are quite different, so we should FFS whether to only introduce Class A or both Class A and Class B with low frequency domain density. 
Proposal 2: FFS whether to introduce Class B with low frequency domain density.
For the test parameters, the initial parameter is listed in Table 2, we need further confirm some parameters.
Table 2: Initial parameters for Class A PMI performance requirement
	Parameter
	Unit
	Test 1(Single PMI test) -28/24 ports
	Test 2 (Multiple PMI test) -32 ports

	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 
Option 1: 28 *2 
Option 2: 24*2
	2D High XP 32 x 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
	Antenna ports

	
	
	FFS
	15,…,46

	Number of CSI-RS ports
	
	Option 1: 28
Option 2: 24
	32

	CDM Type
	
	CDM4
	CDM8

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

	NZP-CSI-RS-Configuration-List
	
	FFS
	{0,1,2,3}

	FrequencyDensityNonPrecoded
	 
	FFS
	1

	NZP-TransmissionCombNonprecoded
	 
	FFS
	NA

	eMIMO-Type
	
	Class A
	Class A

	codebookConfig-N1
	
	FFS
	FFS

	codebookConfig-N2
	
	FFS
	FFS

	codebook-Over-Sampling-RateConfig-O1
	
	8
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4
	4

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

	codebookSubsetRestriction-1
	
	FFS
	FFS

	codebookSubsetRestriction-2
	
	FFS
	FFS

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	PMI delay
	ms
	8
	8

	Measurement channel
	
	FFS
	FFS

	Rank Number of PDSCH
	
	FFS
	FFS

	Max number of HARQ transmissions
	
	4
	4

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


3   Conclusions
In this contribution, we analyze Class A PMI performance requirements for eFD-MIMO and propose that
Proposal 1: Use option 1, i.e. 28 port with CDM4. 
Proposal 2: FFS whether to introduce Class B with low frequency domain density.
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