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1. Introduction
[bookmark: _GoBack]In RAN1 #87 meeting, agreements on Class A codebook for 20-, 24-, 28-, and 32-port CSI-RS were captured in Chairman’s note as follows:
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 
Also, in RAN1 #86bis meeting, the port and oversampling factor combination were agreed as
Agreement: 
· Agree on all (N1, N2) combinations on slide 4 of R1-1010560
· Agree on the following table for (O1, O2) combinations (Alt1 of the left table on slide 4 of R1-1610560)
	Number of CSI-RS antenna ports, P
	
	 : 

	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,-)


In this contribution, we discuss the remaining issues on NP CSI-RS codebook extension.

Discussion on remaining issues on NP CSI-RS codebook extension
During RAN1#87, class A codebook for NP CSI-RS was agreed as an extension of Rel-13 class A codebook with the agreed (N1, N2) and (O1, O2) combinations. The only remaining issue is how to feedback this class A codebook for both P-CSI and A-CSI. From a feedback perspective, P-CSI is more controversial compared to PUSCH based A-CSI, since PUCCH format, feedback mode, reporting type and and/or possible subsampling need to be considered. 
In P-CSI, most challenging part is codebook subsampling which introduces significant performance loss. Fortunately, Rel-14 class A codebook has the same maximum payload as Rel-13 class A codebook. More specifically, although maximum number of supported CSI-RS port in Rel-14 (32-port) is doubled compared to that of Rel-13 (16-port), the resulting payload size of codebook remains the same due to that the maximum value of oversampling factor in 2nd domain is halved. In addition, the maximum payload size of class A codebook is 10-bit in the case of Config 1 with rank 3, and thus class A codebook can fit in PUCCH format 2 container. For transmission mode, we can also use the P-CSI mode 1-1 submode 1 which comprised of 3 reporting instances, and P-CSI mode 2-1 with legacy W2 subsampling in the case of Config 2, 3 and 4. In summary, it seems to sufficient to support Rel-14 class A codebook with legacy feedback mechanism.
Proposal 1: Reuse legacy feedback mechanism to support Rel-14 class A codebook. 

Conclusion
This contribution discussed the remaining issues on NP CSI-RS codebook extension. Following proposal is given, based on the discussion:
Proposal 1: Reuse legacy feedback mechanism to support Rel-14 class A codebook. 
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