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1
Introduction
This contribution discusses our view on UE requirements for new CSI-RS class A codebook in eFD-MIMO according to summary [1].
2
Discussion
In Rel-13 eFD-MIMO, RAN1 introduced 20, 24, 28 and 32 CSI-RS antenna ports by reusing Rel-13 CSI-RS class A codebook. RAN1 also specified the possible combination of (N1, N2, O1, O2) for each configuration. Note that four codebook configurations are also applicable for these new codebooks. 
In Rel-13 FD-MIMO, RAN4 introduced two CSI-RS class A tests for 12 ports and 16 ports. For Rel-14 eFD-MIMO, we also propose to introduce new PMI reporting tests for 20 or more antenna ports. In Rel-13 FD-MIMO PMI test, the test metric is specified as the throughput ratio as follows: 
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In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
[image: image2.wmf]2

2,

,

1

,

1

,

1

,

follow

follow

follow

ue

t

 is 90% of the maximum throughput obtained at 
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 using the precoders configured according to the UE reports, and 
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is the throughput measured at 
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with random precoding.
We think we can reuse the same metric, but RAN4 need to confirm this is applicable or not for larger Tx antenna port scenario, including the SNR test point. 
Proposal 1: Introduce new PMI tests to verify the additional code book supporting up to 32 antenna ports. RAN4 should discuss the number of antenna ports and antenna configuration for the test. RAN4 should study existing metric for Rel-13 FD-MIMO PMI test can be reused or not.
To transmit CSI-RS for up to 32 ports, RAN1 extended the aggregation of CSI-RS configuration. For the mapping of CSI-RS symbol to resource element, both CDM2-baeed mapping and CDM4-based mapping can be used. On top of that RAN1 introduced CDM8-based mapping for 24 and 32 ports. Since the CDM8-based CSI-RS mapping is new feature, we propose to consider this case. 
Proposal 2: At least one test assumes the CDM8-based CSI-RS mapping. This means the PMI test assumes 24 ports and/or 32 ports. 
The concern of the increase of the number of antenna ports is the overhead due to CSI-RS transmission. To reduce the CSI-RS overhead, RAN1 have introduced the CSI-RS overhead reduction, where the CSI-RS is not transmitted in all the resource blocks in frequency domain, but to transmit every 2nd or 3rd resource blocks. It can be referred to as CSI-RS frequency density reduction. Although the CRI-RS overhead reduction is an independent feature, we propose it to combine with the new Class A test. 
Proposal 3: RAN4 should combine the CSI-RS frequency density reduction to the new PMI test.
When RAN4 introduced CSI-RS class A test in Rel-13, we introduced the new MIMO correlation matrix supporting 2D antenna configuration at BS. We think the straightforward way is to reuse the MIMO correlation matrix introduced in Rel-13 for antenna ports more than 16. However, the more antenna elements in horizontal and/or vertical direction results in higher antenna correlation between elements, depending on the choice of configuration (N1, N2). RAN4 need to study the correlation factor (α1, α2), if necessary. 
Proposal 4: The new PMI tests for CSI-RS Class A reuse the existing MIMO correlation matrix for two-dimension cross polarized antennas specified in TS36.101 B.2.3. RAN4 need to study the correlation factor (α1, α2), if necessary.
Rel-14 eFD-MIMO CSI-RS class A codebook supports up to 8 layers as well as Rel-13 FD-MIMO CSI-RS class A codebook. In Rel-13 class A test, RAN4 assumed 2Rx UE and therefore rank 1 and rank 2 tests are specified. Although Rel-13 introduced the UE demodulation and CQI requirements assuming 4Rx UE, not all the UEs support 4 received antennas. We therefore propose to assume 2Rx for the new CSI-RS Class A PMI test. 
Proposal 5: 2 Rx UE is assumed for Class A PMI test. 
Table 1 summarizes the possible options for the new PMI test for Rel-14 CSI-RS Class A codebook.
Table 1
eFD-MIMO PMI Class A test setup combinations
	Features
	Options

	Number of antenna ports 
	20, 24, 28, 32

	Antenna configurations
	See Table 2

	Codebook configuration
	1, 2, 3, 4

	CDM-type
	CDM2, CDM4, CDM8 (applicable only for 24 and 32 ports)

	CSI-RS frequency density
	Every RB, Every 2nd RB, Every 3rd RB

	PMI feedback type
	Single PMI, Multiple PMI

	Rank
	1, 2


Table 2
Supported antenna configuration for 20 antenna ports or more (From TS36.213 Table 7.2.4-9)
	Number of CSI-RS antenna ports
	(N1, N2)
	(O1, O2)

	20
	(2,5)
	(8,4)

	
	(5,2)
	(4,4)

	
	(10,1)
	(4,-)

	24
	(2,6)
	(8,4)

	
	(3,4)
	(8,4)

	
	(4,3)
	(4,4)

	
	(6,2)
	(4,4)

	
	(12,1)
	(4,-)

	28
	(2,7)
	(8,4)

	
	(7,2)
	(4,4)

	
	(14,1)
	(4,-)

	32
	(2,8)
	(8,4)

	
	(4,4)
	(8,4)

	
	(8,2)
	(4,4)

	
	(16,1)
	(4,-)


3
Conclusion

Proposal 1: Introduce new PMI tests to verify the additional code book supporting up to 32 antenna ports. RAN4 should discuss the number of antenna ports and antenna configuration for the test. RAN4 should study existing metric for Rel-13 FD-MIMO PMI test can be reused or not.
Proposal 2: At least one test assumes the CDM8-based CSI-RS mapping. This means the PMI test assumes 24 ports and/or 32 ports. 
Proposal 3: RAN4 should combine the CSI-RS frequency density reduction to the new PMI test.

Proposal 4: The new PMI tests for CSI-RS Class A reuse the existing MIMO correlation matrix for two-dimension cross polarized antennas specified in TS36.101 B.2.3. RAN4 need to study the correlation factor (α1, α2), if necessary.
Proposal 5: 2 Rx UE is assumed for Class A PMI test. 
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