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Introduction
In 3GPP RAN1#87, the following was agreed for non-precoded CSI-RS codebook for 20-32 ports [1]:
Agreement:
· The Rel.13 rank 1-8 Class A codebook tables are extended to the agreed port layouts of {20, 24, 28, 32} ports
· All the four codebook Configs 1-4 of Rel-13 are supported in Rel-14 for 20,24,28 and 32 ports
· No other codebook Config is introduced for 20, 24, 28 and 32 ports
· Rank 5-8 codebooks for {20, 24, 28, 32} ports are extended from Rel-13 16-ports codebook 

In this contribution, we further discuss the CSI feedback mechanism for non-precoded CSI-RS codebook extension for the newly supported number of non-precoded CSI-RS ports for eFD-MIMO.
Discussion 
In last RAN1 meeting it was agreed that the Rel.13 Class A codebook is extended to 20-32 ports. Although the number of antenna ports per dimension, e.g., (N1, N2) is different from Rel.13, the allowed (O1, O2) combinations are also changed for 20-32 ports. Overall, the codebook size is slightly increased for the 20-32 ports. The following tables show the maximum PMI payload size for the 20-32 ports in Rel.14 when the Config is configured.
Table 1: Maximum PMI payload size for the rank 1-2 of 20-32 ports
	Number of CSI-RS antenna ports, P
	(N1, N2)
	(O1, O2)
	1st PMI
	2nd PMI

	20
	(2,5)
	(8,4)
	9
	2

	
	(5,2)
	(4,4)
	8
	2

	
	(10,1)
	(4,-)
	6
	2

	24
	(2,6)
	(8,4)
	9
	2

	
	(3,4)
	(8,4)
	9
	2

	
	(4,3)
	(4,4)
	8
	2

	
	(6,2)
	(4,4)
	8
	2

	
	(12,1)
	(4,-)
	6
	2

	28
	(2,7)
	(8,4)
	9
	2

	
	(7,2)
	(4,4)
	8
	2

	
	(14,1)
	(4,-)
	6
	2

	32
	(2,8)
	(8,4)
	9
	2

	
	(4,4)
	(8,4)
	9
	2

	
	(8,2)
	(4,4)
	8
	2

	
	(16,1)
	(4,-)
	6
	2



Table 2: Maximum PMI payload size for the rank 3-4 of 20-32 ports
	Number of CSI-RS antenna ports, P
	(N1, N2)
	(O1, O2)
	1st PMI
	2nd PMI

	20
	(2,5)
	(8,4)
	9
	1

	
	(5,2)
	(4,4)
	9
	1

	
	(10,1)
	(4,-)
	7
	1

	24
	(2,6)
	(8,4)
	9
	1

	
	(3,4)
	(8,4)
	9
	1

	
	(4,3)
	(4,4)
	9
	1

	
	(6,2)
	(4,4)
	9
	1

	
	(12,1)
	(4,-)
	8
	1

	28
	(2,7)
	(8,4)
	9
	1

	
	(7,2)
	(4,4)
	9
	1

	
	(14,1)
	(4,-)
	8
	1

	32
	(2,8)
	(8,4)
	9
	1

	
	(4,4)
	(8,4)
	9
	1

	
	(8,2)
	(4,4)
	9
	1

	
	(16,1)
	(4,-)
	8
	1



It can be seen that the maximum feedback overhead of the first PMI is no more than 9 bits which is comparable to the legacy Rel.13. Therefore it shall be possible to use PUCCH format 2 for P-CSI reporting. In [2] it was proposed to use PUCCH format 3 for periodic CSI reporting for Class A in eFD-MIMO. The purpose is to reduce the inter-subframe dependency and avoid the potential error propagation in CSI decoding. However, it is noted that in the current specification, PUCCH format 3 is used for HARQ-ACK feedback when there is PDSCH scheduled in any configured SCell and the PF3 resource is indicated by the TPC field in the corresponding DL DCI. If the PF3 is also used for CSI reporting, additional PF3 resource shall be reserved for Rel.14 UE. Since the maximum multiplexing capacity for the PF3 is 5 users per RB, it may require the eNB to reserve too many PUCCH resources which is not possible for some TDD configurations where there is only one or two UL subframes per radio frame. Additionally, in case of CSI and A/N collision the priority rule shall be defined at least for determining the PF3 resource for the feedback which also adds more specification efforts. Although PUCCH format 3 is available to carry a larger payload, e.g., up to 22 bits, a total feedback payload of the joint report of the CSI and HARQ-ACK will exceed the PF3 capacity when HARQ-ACK feedback is required for 2 or more CCs. In such case, CSI will be dropped which is not acceptable.   
[bookmark: _GoBack]In last RAN1 meeting, it was agreed to use the PF2 for CSI reporting of the 1st eMIMO-Type for hybrid CSI. It seems no reason to have a different PUCCH format for the Class A CSI reporting. Therefore, we prefer to reuse the Rel.13 Class A CSI reporting for the non-precoded CSI-RS codebook extension for 20-32 ports.
Proposal 1: Specify extension of Rel-13 Class A PUSCH-based A-CSI reporting modes and PUCCH-based P-CSI reporting modes for more than 16-ports.
Conclusion
In this contribution, we discuss the CSI reporting for the non-precoded CSI-RS codebook extension for more than 16-ports. We have the following proposal.
Proposal 1: Specify extension of Rel-13 Class A PUSCH-based A-CSI reporting modes and PUCCH-based P-CSI reporting modes for more than 16-ports.
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