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1 Introduction
In RAN1#90bis, the following agreement was reached:
	 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 this contribution, we discuss the decision criteria to be used when selecting between one and two segments.
2 Evaluation of selection criteria
The selection criteria should be based on K (number of information bits without CRC bits), M (number of transmitted bits) or a combination of those. If needed the length of the attached CRC could be included in the selection criteria as well.
The comparison is made using 3GPP parameters for the UCI. A block of (K, M) bits are compared performance wise with transmission of two block of half the size (K/2, M/2). Only K values greater than or equal to 128 have been considered, since for smaller K values the code rate is already lower than 1/8 using Mmax of 1024.
3 Simulations
3.1 Setup
CA-Polar used for the simulations are constructed according to the previous agreements, see [1]. The specific details of the simulator configuration are the following:
· Information sequence according to RAN1#90 agreement [1] in R1-1712174.
· Rate matching according to RAN1#90 working assumption, option 2 from R1-1715000.
· Mapping of information bits and CRC bits in increasing order of encoder bit index.
· The 11 bit CRC polynomial D11+ D10+ D9+ D5+ 1 is used.
· Number of lists L is set to 8 since performance is prioritized over power consumption in UL.
· The required SNR to obtain a BLER of 0.01 and 0.001 is found for each combination of K and M.
· When finding the SNR at least 500 block errors are simulated.
To reduce the simulation, load the following rules have been used to reduce the candidate sets:
· The K values have been limited to the range 128:6:1000.
· K refers to UCI payload size, excluding CRC bits.
· The number of transmitted bits M have been selected such that the code rate defined as K/M is in the set [ ¾ 2/3 ½ 2/5 1/3 ¼ 1/5 1/6 1/7 1/8 ].

3.2 Results
The required SNR to reach the BLER target are subtracted for the cases with one and two segments, and shown in the following figures for each code rate.
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As can be seen from the plots K has to be larger than ~350 in order to have a performance gain from segmentation. Further the threshold value of K increases with the code rate. An approximation of Kthreshold is given by:
[bookmark: _Hlk498359041]Kthreshold = max(350,180+850*code_rate).
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Observation 1 Two segments provide better performance than one segment for low code rates when K >= ~350 bits.
Observation 2 For higher code rates the threshold K value increases. 

1. Adopt a threshold K value given approximately by the formula, Kthreshold = max(350,180+850*code_rate).


4 Conclusions
In this contribution, we made the following observations:
Observation 1 [bookmark: _GoBack]Two segments provides better performance than one segment for low code rates when K >= ~350 bits.
Observation 2 For higher code rates the threshold K value increases.

Based on the discussion in this contribution we propose the following:
1. Adopt a threshold K value given approximately by the formula, Kthreshold = max(350,180+850*code_rate).
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