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Introduction
In RAN1#87, Polar codes were adopted as channel coding for uplink control information and downlink control information (working assumptio) for eMBB system except for very small block length [1]. A detailed design of Polar codes is proposed in [2] for control channel in eMBB system. 
In NR  Ad-Hoc #2 in Qingdao[3], the following agreement of code construciton have been reached for DCI.
Agreement: 
· All companies work together to design for the DL a Single CRC polynomial + Interleaver scheme to deliver early termination benefits while achieving the FAR (in presence of AWGN, and in presence of random QPSK, and undetected errors in intended user’s codeword), and BLER targets with acceptable complexity and latency. 
· Working assumption that the CRC length is 19 bits, to be finalized as part of the design, taking into account the number of blind decodes or hypotheses to be tested. 
· Longer CRCs will be considered if required to meet the FAR target
· For DL for K+nFAR>=12, and for UL where K+nFAR>22, J+J’ = nFAR + 3
· For UL, where 12<=K+nFAR<=22, J+J’ = nFAR + 6, comprising 3 parity bits and nFAR + 3 additional CRC bits
Note: K is the number of payload information bits without CRC or parity bits
Note: nFAR may be zero in some circumstances. 
Note: UE specific scrambling is not precluded and will be considered separately.

In this contribution, we will provide some consideration of early termination using CRC plus interleaver for uplink control information (UCI).
Consideration of early termination for UCI 
We consider the required delay, the decoding complexity and the undetectable error probability (UEP) for early termination for UCI. 
A. Required delay for UCI
[bookmark: _GoBack]As we know, there are 44 hypotheses for PDCCH blind detection in LTE, which is expected to be similar in NR. However, there is no hypothesis for UCI. Therefore, it is not necessary to have early termination for UCI. More importantly, UCI is typically associated with a grant and gNB has the knowledge prior decoding. in constrast to DL blind decoding, UL gNB typically will not decode REs without intended transmission. Also, the typical UCI BLER operating point is around 0.1%. As a result, the opportunity for gNB to early terminate UCI decoding is very small and there is no motivation to do early termination for UCI.
B. Decoding complexity 
For UCI, the decoder is located in gNB. Therefore, it is not critical to save complexity. In addition, the compexlity saving is very marginal without a large number of hypotheses. It is also not necessary to have early termination for UCI.
C. Undetectable error probability 
The undetectable error probability of the CRC plus interleaver solution is depended on the polynomial. It is seen that the undetectable error probability becomes high for some polynomial. Though we may find a good polynomail for AWGN channel, it is difficult to void high undetectable error probability for the other combination N and K under variable wireless channels.

In a word, to guarantee robust system performance, we do not suggest to apply CRC plus interleaver for UCI. The CRC plus interleaver solution is not suitable for UCI.
Observation 1: There is no need to do early termination for UL and there is a risk of elevated undetectable error probability.
Proposal 1: CRC plus interleaver solution is not suitable for UCI.

Conclusions
In this contribution, we evaluate two candidates for repetition of Polar codes.   
Observation 1: There is no need to do early termination for UL and there is a risk of elevated undetectable error probability.
Proposal 1: CRC plus interleaver solution is not suitable for UCI.
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