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1. Introduction
In the last RAN1 #AH_NR3 meeting, the agreement on short PUCCH-based reporting was made as follows [1]:
	Agreements:
· The same information payload irrespective of RI/CRI in a given slot (to avoid blind decoding)
· Note: the size of information payload can be different according to the largest number of CSI-RS ports of the CSI-RS resources configured within a CSI-RS resource set
· Details to be decided in the channel coding session.  For example: 
· When PMI+CQI payload varies with RI/CRI, padding bits are added to RI/CRI/PMI/CQI prior to encoding to equalize the payload associated with different RI/CRI values
RI/CRI/PMI/CQI, along with padding bits when necessary, is jointly encoded


Base on this agreement, we discuss channel coding aspects for short-PUCCH based reporting in this contribution.
Discussion
According to the agreement in a previous meeting, CSI parameters (RI/CRI/PMI/CQI) can be jointly encoded when short PUCCH-based reporting is applied. In channel coding perspective, network should know total payload size of CSI to decode joint encoded CSI to avoid miss understanding of conveyed information and blind decoding attempt. However, it should be noted that information payload size can be different according to the largest number of CSI-RS ports of the CSI-RS resources. Especially, PMI and CQI payload size can be determined by RI/CRI state. To avoid undesired problem, bit padding method could be considered to ensure the constant payload size regardless of actual information payload size. Without loss of generality, zero padding bits can be a starting point of padding bits. Figure 1 shows on example CSI report payload when short PUCCH-based reporting is used. As shown this figure, total payload between different RI/CRI states are same, even if the size of PMI/CQI information are different to each other.
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Additionally, information bit positions for each CSI parameter should be considered together. As we mentioned above, PMI/CQI information can be determined by CRI/RI information. In polar code, each information bit positions serves different reliabilities, and sequential decoding is assumed basically. Thus proper information bit position should be considered carefully based on importance of the CSI parameters and decoding performance. To deal with this problem, we can consider several criteria as follows.
In terms of decoding order aspects, it could be considered to determine CRI/RI bit position to have advanced decoding order in sequential decoding perspective. In this case, decoding results of CRI/RI information can be used to decode PMI/CQI information bits which are placed in subsequent order. For example, CRI/RI information can be used to estimate the PMI/CQI information state; whether zero padding is applied or not. Reversely, zero padding bits can be placed at information bit positions with advance decoding order. In this case decoding result of PMI/CQI bits can be used to support CRI/RI information bit decoding. 
[bookmark: _GoBack]In another point of view, reliability of each information bit position could be considered. According to the evaluation result in [2], BER performance of each information bit positions are different. Usually, information bit position with higher reliability has lower BER performance than one with lower reliability. Thus proper information bit position selection should be considered in perspective of importance of CSI parameters. In general, CRI/RI information may have higher priority than PMI/CQI information. Thus placing CRI/RI bits at information bit position with high reliability could be a proper criterion. On the other hand, it could be considered to place zero padding bit at information bit position with low reliability. If network could have prior information of zero padding, zero padding bits could be assumed as frozen bits. In this case decoding performance could be increased due to the effective code rate reduction. In general, information bit reliability is related to the information bit selection order. Thus, information bit position allocation criteria can follows information bit selection order simply. 
Proposal 1: When short PUCCH is used for CSI reporting, decoding order in sequential decoding perspective and/or reliability of information bit position should be considered to determine the information bit positions of CSI parameters.

2. Conclusion
In this contribution, we discuss zero padding bits and information bit position issues in channel coding aspects for short-PUCCH based reporting. The proposal of our contribution is as follow:
Proposal 1: When short PUCCH is used for CSI reporting, decoding order in sequential decoding perspective and/or reliability of information bit position should be considered to determine the information bit positions of CSI parameters.
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