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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. A circle buffer based rate-matching scheme with block puncture/shortening/repetition is propsed in [3].  
In NR  Ad-Hoc #2 in Qingdao[4], the following agreement of rate-matching about patterns of puncture/shortening/repetition have been reached.
Agreement: 
· To support repetition, puncturing, and shortening of Polar code:
· The N=2n coded bits at the output of Polar encoder is written into a length-N circular buffer in an order that is predefined for a given value of N
· To obtain M coded bits for transmission
· Puncturing is realized by selecting bits from position (N-M) to position (N-1) from the circular buffer
· Shortening is realized by selecting bits from position 0 to position M-1 from the circular buffer
· Repetition is realized by selecting all bits from the circular buffer, and additionally repeat (M-N) consecutive bits from the circular buffer
· Exact set of repeated bits FFS till RAN1#90
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In this contribution, we will provide the exact set of repeated bits for repetion of Polar codes.
Two candidates for repetition 
For repetition, after all the bits in circular buffer are collected, there are two ways to collect the remaining bits for transmission as follows. 
A. The set of the repeated bits is collected from the starting point in ascending order in terms of the location index of the circular buffer (i. e. clockwise). 
B. The set of the repeated bits is collected from the ending point in decending order in terms of the location index of the circular buffer (i. e. anti-clockwise).
Performance comparison 
To evaluate the performance of different schemes for selecting repetition bits , we perform simulations based on configuration in Table 1. 
Table 1 Simulation parameters for performance comparison
	Channel
	AWGN

	Modulation
	QPSK

	Code sequence
	PW

	Code constructin
	CA-Polar with 19-bit CRC

	Rate-matching
	A or B in section2

	Decoding algorithm
	CA-SCL with L=8

	K
	24:400, (K+19)<M*2/3

	M
	,

	Metric
	Required SNR @ 1% BLER



The performance comparison between two kinds of repetition schemes is depicted in Figure 1.  It is seen that the performance of the scheme A is almost identical to that of the scheme B. Considering the convenience to implement, we propose to adopt scheme A for the repetition of NR Polar codes.
Observation 1: The performance of the scheme A (clockwise) is almost identical to that of the scheme B (anti-clockwise).
Proposal 1: Adopt scheme A with collecting repetition bits from the starting points of the circular buffer.
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Figure 1.  The performance comparison between scheme A and scheme B 

Conclusions
In this contribution, we evaluate two candidates for repetition of Polar codes.   
Observation 1: The performance of the scheme A (clockwise) is almost identical to that of the scheme B (anti-clockwise).
Proposal 1: Adopt scheme A with collecting repetition bits from the starting points of the circular buffer.
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