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1. Introduction

In this contribution, we discuss remaining details on Hybrid mechanism 1 and 2. We denote 1st CSI and 2nd CSI for the CSI of 1st eMIMO-type and 2nd eMIMO-type, respectively. 

2. Remaining details on Hybrid mechanism 1
PUCCH-based P-CSI feedback
According to email discussion 86b-15, the following agreement on A-CSI feedback was made:

Agreement:
· Support A-CSI (PUSCH-based) reporting for both 1st and 2nd eMIMO-Typesbased on the following joint configuration approach 

· Only the A-CSI reporting mode of the 2nd eMIMO-Type is configured, whereas the reporting content of the 1st eMIMO-Type (i1 and RI) is fixed 

· A-CSI configuration does not apply to the content of the 1st eMIMO-Type
In the same way, we need the agreement for P-CSI, which means that the P-CSI reporting mode is configured only for 2nd eMIMO-Type whereas the reporting content of the 1st eMIMO-Type (i1 and RI) is fixed. As a result, in PUCCH reporting mode 1-0 and 2-0, 1st CSI (i1 and RI) is still reported. More specifically, even when a single port is configured for 2nd CSIRS in order to reduce CSIRS overhead or to use compact DCI 1A especially for rank limited cell edge UE, 1st CSI still can be reported for eNB to determine beamforming for the 2nd CSIRS. One following issue with reporting mode 1-0 and 2-0 is period and offset of 1st CSI. Since RI for 2nd CSIRS is not reported, 1st CSI periodicity should be an integer multiple of WB CQI of 2nd CSI (i.e., Npd or H*Npd) and offset should be defined relative to CQI offset of the 2nd CSI. 
Proposal 1: The P-CSI reporting mode is configured only for 2nd eMIMO-Type whereas the reporting content of the 1st eMIMO-Type (i1 and RI) is fixed.
Proposal 2: In reporting mode 1-0 and 2-0, 1st CSI periodicity and offset are defined based on CQI periodicity and offset of 2nd CSI.
PUSCH-based CSI feedback

· Encoding/RE mapping mechanism

, 1st CSI can reuse the same encoding/RE mapping mechanism as legacy RI. For example, in mechanism 1, 1st W1 and 1st RI PUSCH reporting follows the same encoding/RE mapping mechanism as legacy RI. With this approach, 1st CSI can take advantage of more accurate channel estimation. Alternatively, 1st CSI reuse the same encoding/RE mapping mechanism as legacy. In this case, 1st W1 is encoded in the same way as CQI.
· CSI concatenation order

RI encoding method depends on payload size and if it is less than 23bits RM coding is used. In this case, information occupying MSB takes advantage of high protection than LSB. Taking into account this, it is desirable to allocate 1st CSI to MSB for high protection of 1st CSI when multiple CSI processes are triggered. In non-CA case, it can be simply done by configuring low CSI process index to hybrid CSI process. On the other hand, in CA case, since CSI of low cell index occupies MSB, it is possible that legacy CSI or 2nd CSI of other CSI process takes MSB but 1st CSI takes LSB. For example, a legacy CSI process and hybrid CSI process are configured in Pcell corresponding to cell index 0 and Scell, respectively. In this case, 1st CSI of the hybrid CSI process occupies LSB because, according to the legacy CSI concatenation order, it is determined by CC index > CSI process index. To guarantee that 1st CSI takes MSB, the concatenation order should be determined by 1st CSI > CC index > CSI process index.

Proposal 3: For mechanism 1 and 2, the concatenation order should be determined by 1st CSI > CC index > CSI process index.
3. Remaining details on Hybrid mechanism 2

PUSCH-based A-CSI feedback

For mechanism 1, it was agreed to trigger either one of CSI for 1st eMIMO-Type (i.e., CSI(1)) and CSI for 2nd eMIMO-Type  (i.e., CSI(2)). With the same logic in terms of UE complexity and efficiency [1], triggering either one should be supported for mechanism 2 as well.

Proposal 4: For A-CSI feedback, triggering either one of eMIMO-Types should be supported for mechanism 2
4. Conclusion

In this contribution, we discussed remaining details on Mechanism 1 and 2. The observations and proposals based on the discussion are given as follow:
Proposal 1: The P-CSI reporting mode is configured only for 2nd eMIMO-Type whereas the reporting content of the 1st eMIMO-Type (i1 and RI) is fixed.
Proposal 2: In reporting mode 1-0 and 2-0, 1st CSI periodicity and offset are defined based on CQI periodicity and offset of 2nd CSI.

Proposal 3: For mechanism 1 and 2, the concatenation order should be determined by 1st CSI > CC index > CSI process index.

Proposal 4: For A-CSI feedback, triggering either one of eMIMO-Types should be supported for mechanism 2
___________________________________________________________________
References
[1] R1-1611757, “Remaining details on CSI feedback for Hybrid CSI-RS”, LGE
PAGE  
2

