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[bookmark: _GoBack]In the last RAN1 90bis meeting, there were agreements on UCI segmentation as follows [1]:
	Agreement:
· UCI segmentation into two segments with equal segment sizes (with a single zero-padding bit inserted at the beginning of the first segment if needed) is used for certain ranges of K (before segmentation) and R, e.g. K>= threshold (e.g. 352) and R<= threshold (e.g. 0.4)
· exact values FFS until RAN1#91
· CRC appended to the first segment is calculated based on the first segment only
· CRC appended to the second segment uses the same polynomial as for the first segment, and is calculated based on the second segment only.



In the RAN1 Ad-Hoc #3 meeting, CRC bit length for UL was agreed as follows [2]:
	Agreement:
· Confirm Working Assumption that CRC bits are attached as a block to the end of the information bits.  
· At least CRC11 is supported, with the following polynomial: D11+ D10+  D9+ D5+ 1
· Range of K values for CRC11 is FFS
· Which other CRC lengths and associated K values are also supported is FFS. 



In this contribution, we discuss joint coding scheme of two segmented UCIs.

Joint coding scheme
In LTE, a method of multiplexing CSI bits and A/N bits through a UL control channel is used. NR can also multiplex information with different requirements such as CSI and A/N.
Based on the above agreements, UCI is divided into two blocks with equal K sizes as shown in figure 1.
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Figure 1. Two segmented block with equal K sizes.

When the A/N and the CSI are multiplexed as shown in figure 2, the UCI can be segmented by the following two methods.
Alt 1. UCI is segmented evenly regardless of the type of bit field in UCI (e.g., A/N, CSI). 
·  In case of LTE, since there is no CRC bit, A/N is placed in input positions where good BER is obtained from RM code. However, since CRC bits are added to NR UCI, UCI can be segmented regardless of the bit field type. - Figure 2. (a) illustrates that A/N and CSI are allocated evenly in each segment similar to LTE.

Alt 2. Place A/N in one segmented block. 
· Figure 2. (b) illustrates the placement of A/N in the first segmented block. A/N and CSI have different requirements. However, the CSI in the alt 1 scheme is over-protected due to the A/N requirement. Therefore, the alt 2 scheme may have an advantage of increasing the code rate for the second block, which results in saving resources for UCI transmission.
· 
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Figure 2. Joint coding schemes of UCI.
 
Proposal 1: Consider the following two methods for UCI segmentation.
· Alt 1. UCI is segmented evenly regardless of the type of bit field in UCI.
· Alt 2. Place A/N in one segmented block.
Conclusions
We have following proposal in this contribution,
Proposal 1: Consider the following two methods for UCI segmentation.
· Alt 1. UCI is segmented evenly regardless of the type of bit field in UCI.
· Alt 2. Place A/N in one segmented block.
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