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1. Introduction
In RAN1#83,the following agreements on class B reporting on PUCCH with K>1 were reached:
Agreements: 
· PUCCH mode is configured per CSI-process

· For Nk=1, RI/PMI report is omitted. 

· RI and CQI/PMI periodicity is configured per CSI-process

· CRI periodicity is an integer multiple (M>=1) of RI periodicity

· If Nk = 1 for all k, CRI periodicity is an integer multiple (M>=1) of CQI periodicity 

· CRI offset is defined relative to RI and takes value from {0}

· When CRI and RI (of the same CC/CSI-process/subframe subset) are in the same subframe (i.e., when CRI offset = 0), 

· RI and CRI jointly reported

· Type 7A: joint CRI/RI

· Type 7B: joint CRI/RI/W1

· Type 7C: joint CRI/RI/PTI

· The bit width of RI is determined using the same mechanism as in Rel-12, with the following exception

· For a given CSI process, if the number of antenna ports is used to determine RI width, the number of antenna port is replaced by using the maximum of Nk of the CSI process configured for the UE

· The bit width of W1/PTI is determined using the same mechanism as in Rel-12, with the following exception

· For a given CSI process, if the number of antenna ports is used to determine W1/PTI width, the number of antenna port is replaced by using the maximum of Nk of the CSI process configured for the UE
· The ordering of the bits is CRI first, following by other types using the existing ordering
In this contribution, we discuss some remaining issues when Nk =1 is configured which need to be clarified.

2. Discussion
In RAN1#83 meeting, we have agreed that RI/PMI report is omitted for Nk=1. On the other hand, the bit width of joint CRI/RI, CRI/RI/W1 and CRI/RI/PTI reports is based on the maximum of Nk.  In our understanding, it implies that the number of reporting instance, periodicity and relative offset parameters of class B CSI reporting on PUCCH should be determined according to the maximum of Nk.  Therefore, RI, W1 and PTI should be reported in the these joint reports even when the selected CSI-RS resource has Nk=1 in the current CRI joint report provided that at least one of the configured CSI-RS resources has Nk>1.  RI/PMI report is omitted and not reported only when the selected CSI-RS resource has Nk=1 in the rest of CSI reports without jointly reported with CRI.  If all Nk=1, However, the wording is not clear enough, and the agreement is not well captured in current specification. Thus, clarification is needed on how to configure and determine PUCCH reporting parameters of class B reporting when partial Nk is equal to one and capture it in specification.  
Observation: Clarification on PUCCH Class B CSI reporting is needed to handle the case when partial Nk=1. 
Here we summarize our views in the following table.
	
	Feedback mode parameters e.g. periodicity and offsets
	RI/PMI reports without CRI
	RI/W1/PTI in the joint reports with CRI

	All Nk>1
	Based on maximum of Nk
	Based on the last reported CRI
	Based on maximum of Nk. W1/PTI is reported and fixed to zero when CRI in the current report corresponds to the CSI-RS with Nk=2 or Nk=4 without alternative 4Tx codebook configured. 

	Partial Nk>1 & partial Nk=1
	Based on maximum of Nk
	Based on the last reported CRI if the selected CSI-RS has Nk>1. Otherwise (if selected Nk=1), RI/PMI is omitted.
	Based on maximum of Nk. W1/PTI is reported and fixed to zero when CRI in the current report corresponds to the CSI-RS with Nk=1, Nk=2 or Nk=4 without alternative 4Tx codebook configured.  

	All Nk=1
	Based on Nk=1
	RI/PMI is omitted.
	Joint reports do not exist.


Based on this table, a CR is drafted in [3].  
Offset of the CRI report when all Nk=1

Another issue is offset of the CRI report when all Nk=1.  If Nk is equal to one for all k, since no RI reporting is needed, we agree that CRI periodicity is an integer multiple of CQI periodicity instead.  However,  we have no agreement on CRI offset when no RI reporting instance is configured. It seems to be an open issue to us and two alternatives are listed below:

Alt-1: In current specification [2],  it is assumed that the reporting instances for CRI are subframes satisfying 
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, it implies that the CRI offset relative to CQI is always 0.  Therefore, the CQI report is always dropped when it collides with CRI only report i.e. Type 10.  
Alt-2: Non-zero CRI offset is allowed and defined relative to CQI.  The value can be independently configured by RRC signaling.  Signaling for MRI and NOFFSET,RI configuration can be reused for CRI report even without RI when all Nk=1.
Alt-2 is more flexible since it includes Alt-1 if it is configured to have zero offset from the CQI report.  If Nk=1 for all k, CSI-RS resources overhead is relatively small.  More beams with much reduced dimension can be configured so that more dynamic beam selection can be done.  In such case, CRI report may not be long term and CQI can be dropped frequently if Alt-1 is adopted.  Given that no extra RRC signaling is needed and common configuration can be used for all Nk=1 and Nk>1 cases, we propose to adopt Alt-2.
Proposal: If Nk=1 for all k, Non-zero CRI offset is allowed and defined relative to CQI.  The value can be independently configured by RRC signaling.  Signaling for MRI and NOFFSET,RI configuration can be reused for CRI report even without RI when all Nk=1.
3. Conclusion

In this contribution, some remaining issues on class B CSI reporting are discussed. Observation and proposal are summarized as follows:
Observation: Clarification on PUCCH Class B CSI reporting is needed to handle the case when partial Nk=1. 
Proposal: If Nk=1 for all k, Non-zero CRI offset is allowed and defined relative to CQI.  The value can be independently configured by RRC signaling.  Signaling for MRI and NOFFSET,RI configuration can be reused for CRI report even without RI when all Nk=1.
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