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1. Introduction

In previous RAN1 meeting and email discussion, codebook design for rank 1 to 8 has been discussed for class A CSI feedback. Some agreements related to Class A CSI reporting have been achieved as below:
· Specify extension of Rel.12 PUCCH based P-CSI reporting modes for FD-MIMO as follows:

· Supported P-CSI modes with PMI are the existing Rel.12 modes:

· 1-1, 2-1

· Submodes of mode 1-1 (if any) FFS

· Content of P-CSI reporting may depend on the submode (if any), codebook-related parameters and CSI reporting class

· CQI, RI, PMI reported according to CSI reporting mode definition

· Size of base CQI and RI remains the same as Rel.12

· Note: Base CQI size per CW is 4 bits

· Exact PMI size and contents for class A is FFS

· Exact PMI size and contents and/or beam selection indication for class B FFS

· Details on additional CSI parameters (if supported) for class A and B are FFS New CSI reporting types are possible

In this contribution, we will share our own view about PUCCH based periodic CSI reporting for Class A FD-MIMO schemes.
2. Discussion of PUCCH based CSI Feedback
The CSI feedback on PUCCH format 2/2a/2b is used to report channel state information periodically with limited payload size. In order to avoid introducing new PUCCH format and minimize the standardization effort, we proposed to maintain the maximal 11 bits limitation of format 2/2a/2b. 
Considering larger PMI payload size resulting from 12/16 port codebook compared to legacy codebook, it’s possible that some CSI reporting types may exceed 11 bits. Therefore one solution is to redesign the CSI report type framework, e.g. splitting some report types into multiple smaller types for PUCCH reporting. However this may require significantly standardization effort on new message design, for example with new PUCCH reporting procedure, new reporting type, and etc. 
As mentioned in our companion contribution [1], Class A CSI feedback will be divided into long term PMI feedback (including i11, and i12) and short term PMI feedback (i2). Since we can maintain the structure and overhead of short term PMI as it is in Rel-12, the codebook subsampling methodology for 4/8 Tx short term feedback can be reused mostly. For long term column selection with configuration 1, codebook subsampling is not needed. However the codebook subsampling for configuration 2-4 may be varied depending on long term column selection configuration, oversampling parameter, and final codebook design. 
2.1.  PUCCH Reporting Mode 1-1
In PUCCH mode 1-1, a UE reports the wideband CQI and a wideband PMI. Two submodes up to Rel 12 are supported with two different ways. In submode 1, the first PMI is jointly encoded with the RI, and the second PMI is subsampled to multiplex with CQI(s). In submode 2, the first PMI and the second PMI are jointly subsampled to multiplex with CQI(s). 
To reuse PUCCH reporting methodology since Rel 12 and mitigate standards impact as much as possible, the codebook subsampling principle for Class A CSI reporting can be expressed as follows:
Proposal 1: For PUCCH model 1-1 submode 1, RI and PMI1 (i11 and i12) should be jointly encoded within 5 bits. 
Proposal 2: For PUCCH model 1-1 submode 2, The PMI1 and PMI2 should be jointly encoded within 4 bits. 
Proposal 3: The subsampling principle can be base on removing overlapping beams between different groups and increasing beam group spacing.
2.2. PUCCH Reporting Mode 2-1

In PUCCH reporting mode 2-1, a UE shall report SB CQI(s) and a SB PMI, or WB CQI(s) and a WB PMI. For a dual-stage codebook like Class A CSI reporting, PTI can be used to switch the reporting contents of PUCCH CSI.
Table 1. PUCCH Reporting Mode 2-1

	PTI=1
	PTI=0

	1. RI+PTI
2. WB CQI+WB W2

3. SB CQI(s)+SB W2+SB index
	1. RI+PTI

2. WB W1
3. WB CQI(s) + WB W2


Proposal-4: For PUCCH model 2-1, the subsampling methodology and corresponding payload size of W2 in Rel 12 can be reused for Class A CSI reporting.
3. Conclusions
In this contribution, we provided our view on CSI reporting for Class A FD-MIMO. Our proposal can be summarized as below:
Proposal 1: For PUCCH model 1-1 submode 1, RI and PMI1 (i11 and i12) should be jointly encoded within 5 bits. 

Proposal 2: For PUCCH model 1-1 submode 2, The PMI1 and PMI2 should be jointly encoded within 4 bits. 
Proposal 3: The subsampling principle can be base on removing overlapping beams between different groups and increasing beam group spacing.
Proposal-4: For PUCCH model 2-1, the subsampling methodology and corresponding payload size of W2 in Rel 12 can be reused for Class A CSI reporting.
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