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1. Introduction
In RAN1#82, the following agreements on CSI reporting with PMI have been reached: 
Agreements:
· Notify RAN2 a summary of the contents of the following slides

· Note: CSI reporting mode is only associated with frequency granularity of CQI and PMI

· Specify extension of Rel.12 PUSCH based A-CSI reporting modes for FD-MIMO as follows:

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

· 1-2, 2-2, 3-1, and 3-2

· Content of A-CSI reporting may depend on 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 FFSRRC configuration details of these modes are FFS

· 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 FFSNew CSI reporting types are possible

· RRC configuration details of these modes are FFS

· Rel. 12 CSI reporting modes without PMI are by default supported

· FFS: Enhancement for Rel. 13

In this contribution, we discuss the potential standardization on periodic CSI reporting and aperiodic CSI reporting.
2. Periodic CSI Reporting on PUCCH
We discuss two alternatives on periodic CSI reporting on PUCCH.
2.1 Alternative 1：Add sub-mode or report type for additional CSI feedback content
In general, when we consider adding new feedback information, it is likely we need to do some kind of subsampling to fit the new content to the limited PUCCH payload.  Instead of fixed subsampling, configurable subsampling should be supported in order to adapt to different scenarios and antenna configurations.  Configurable subsampling means codebook subset selection (CSS).  Different CSS should be configurable for different feedback modes.
Proposal 1: Codebook subset selection should be used instead of fixed subsampling for PUCCH. Different CSS should be configurable for different feedback modes.

PUCCH 1-1

· Class B：If explicit BI feedback is introduced, new report type or sub-mode should be considered.
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In this reporting mode, overhead of RI/BI/i1 may be too large.  Beam subset selection of BI(i.e, beamformed CSI-RS resource) and subsampling of i1 is needed.  
· Class A：If introduction of more than 2 PMIs is needed e.g i1v,i1h,i2, a new report type or sub-mode should be considered. 
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On the other hand, if BI is included implicitly in a codebook for Class B and there are at most 2 PMIs for Class A, then a new CSI type/submode may not be needed.  Codebook subset selection can be used for both cases.
PUCCH 2-1：
· Class B：If explicit BI feedback is introduced, new report type or sub-mode should be considered.
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If BI is introduced in the case with single PMI (e.g. for co-phasing), then PTI can be used to indicate whether BI is fed back (for PTI=0).  For PTI=1, the subsequent CSI feed back is based on the selected beam.   

If BI is introduced in the case with dual PMIs (e.g. based on 8Tx codebook or Rel-12 4Tx codebook), codebook subset selection can be considered for the joint feedback of BI and W1.

· Class A：If introduction of more than 2 PMIs is needed e.g i1v,i1h,i2, a new report type or sub-mode should be considered.
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In this reporting mode, overhead of i1v+i1h  or i2 and CQI may be too large.  Codebook subset selection can be used for these report types.
2.2 Alternative 2：Do not add new content to PUCCH 
Considering limited feedback payload on PUCCH and often more reliable feedback channel, the goal of perioidic CSI is more for increasing the roboutiness rather than granularity. Therefore, the need for enhancement on PUCCH is not high.  

· It is hard to optimize the CSI feedback under very limited payload 

· Feedback for mulitple CSI processes/CCs is already supported on PUCCH.  It is hard to support more CSIs on PUCCH.

· It is challenging to standardize addition of new content to PUCCH and corresponding subsampling due to tight schedule in Rel-13. 
For both Class A and Class B, maximum number of CSI-RS ports/resources can be limited in order to keep PUCCH unchanged.  For Class A, resource/port subsampling can be used to have PUCCH just to support the maximum of 8 CSI-RS ports.  This can be realized by configuring different CSI-RS resources for PUCCH and PUSCH as proposed in [4].  For Class B, if beam selection is done in PUSCH only, then CSI feedback on PUCCH is just based on selected beam without any introduction of new content.
3. Aperiodic CSI Reporting on PUSCH
Aperiodic CSI reporting on PUSCH is more flexible compared to periodic CSI on PUCCH as the CSI payload on PUSCH is often more than sufficient and more extendable.  Therefore, it is easier to consider adding new content to aperiodic CSI report.  The following issues should be discussed:
-  Wideband vertical PMI vs subband vertical PMI for Class A

 Support of subband vertical PMI is desirable 
-  Codebook subset selection for Class A 

Codebook subset selection should be done to select the codebook subset from a master codebook as described in [5]. 
-  Wideband BI vs subband BI for Class B 

This is related to number of beams and dimension of PMI.  If a beam is relatively wide and have small number of beams only e.g. 2 beams, it may be more reasonable to have wideband BI.  In general, subband BI should be supported for the case where there is finer beam selection. 
-  Bitwidth of beam index for Class B 

The bitwidth is related to number of beamformed CSI resources K in a CSI-process.  

-  Aperiodic CSI triggering should be extended to support the triggering of aperiodic CSI based on selected beam.
4. Conclusion
In this contribution, we discuss the potential standardization on periodic CSI reporting and aperiodic CSI reporting. The issues for aperiodic CSI feedback seem to be easier to solve.  Therefore, we have the proposal regarding the priority of standardization.
Proposal：The priority of standardizing adding new content in reporting modes is according to the following:

- Support codebook subset selection for class A in aperiodic CSI reporting modes

- Support subband beam selection/vertical PMI selection in aperiodic CSI reporting modes.  

- Support codebook subset selection for class A in periodic CSI reporting modes

- Support feedback of beam index for class B in periodic CSI reporting modes
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