3GPP TSG RAN WG1 NR Ad-Hoc#3                                        	     		     R1-1715665
Nagoya, Japan, 18th – 21st, September 2017

Source:            ZTE, Sanechips
Title:	  Parameters of Polar code rate matching
Agenda item:  6.4.2.3
Document for: Discussion/decision 

Introduction
In RAN1 #89 [1], it was agreed that
After segmentation (if any):
· K is the number of information bits (including CRC if one is attached)
· M is the number of coded bits for transmission
· NDM  is the smallest power of 2 that is >=M
· NM  is 
· NDM /2     if    M < β* NDM /2 and K/M < Rrepthr,   1<=β<2  (exact value FFS; it is not precluded that β is a function of NDM)
· Otherwise, NDM         
· FFS the value of Rrepthr;  Rrepthr = 0 not precluded
· NR is the smallest power of 2 that is >= K/Rmin
· Rmin is the supported minimum coding rate, 
· ~1/12<=Rmin<=~1/5, FFS the exact value 
· Nmax is the maximum supported mother code size 
· The mother code size N is determined as min(NM, NR, Nmax)
· Repetition is applied when   M > N
· Puncturing or shortening is applied when M < N    
· Puncturing for lower code rates, e.g. in cases where code rate <= Rpsthr, and/or other condition(s) 
· Shortening for higher code rates, e.g. in cases where code rate > Rpsthr, and/or other condition(s)
· Details FFS
In RAN1#90 meeting, the working assumption of Polar code rate matching is agreed and can be referred to [2]. [2] provides the values for the above rate matching parameters Rrepthr, β  and Rpsthr. In this contribution, the performance of rate matching by using different values of the parameters for Polar code rate matching is further investigated. 
Parameters of Rate matching
As mentioned above, the performance of the working assumption Polar rate matching scheme is investigated by simulations. The simulation assumptions are given in Table 1.
Table 1 Simulation assumptions for Polar code rate matching
	Channel
	AWGN

	Modulation
	QPSK

	Coding
	CA-Polar

	Decoding Scheme
	SCL decoder with L=8

	Code construction scheme
	Sequence in [3]

	Rate matching scheme
	Option 2 in [2]

	Information block size
	DL: 16:4:256
UL: 16:4:256, 264:8:512

	CRC length
	DL: 24 bits CRC
UL: 11 bits CRC

	Code rate
	1/6, 1/5, 1/3, 2/5, 7/16, 1/2, 9/16, 5/8, 2/3 

	Coded bit M
	(Information block size + CRC)/R

	Maximum mother code size
	Nmax,DCI=512
Nmax,UCI=1024



2.1 Rpsthr
Table 2 Values of Rpsthr
	Rpsthr1
	Rpsthr2
	Rpsthr3

	7/16
	4/9
	1/2


[image: ][image: ]
Figure 1 Comparison of Rpsthr1 and Rpsthr2 in DL, List size =1 (left) and 8 (right)
[image: ][image: ]
Figure 2 Comparison of Rpsthr1 and Rpsthr2 in UL, List size =1 (left) and 8 (right)
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Figure 3 Comparison of Rpsthr1 and Rpsthr3 in DL, List size =1 (left) and 8 (right)
[image: ][image: ]
Figure 4 Comparison of Rpsthr1 and Rpsthr3 in UL, List size =1 (left) and 8 (right)
The BLER performances of three Rpsthr values listed in Table 2 are shown from Figure 1 to Figure 4. Note that other parameters are the same with [2]. It is observed that when  Rpsthr=4/9 or 1/2, there are spikes for the cases when list size=1 and code rate R=7/16, while Rpsthr=7/16 has an overall better performance.
Observation 1：When Rpsthr=4/9 or 1/2, there are spikes for the cases when list size=1 and code rate R=7/16, while Rpsthr=7/16 has an overall better performance.
Proposal 1: Rpsthr=7/16.
2.2 β
The BLER performances of three β values listed in Table 3 are shown from Figure 5 to Figure 8. It is observed that compared to β=7/6, β=9/8 or 17/16 have about 1 dB performance loss when list size=1. Noted that the Rrepthr in Figure 5 to Figure 8 is 9/16.
Observation 2：Compared to β=7/6, β=9/8 or 17/16 have about 1 dB performance loss when list size=1.
Proposal 2: β=7/6.
Table 3 Values of β
	β1
	β2
	β3

	9/8
	17/16
	7/6


[image: ][image: ]
Figure 5 Comparison of β1 and β2 in DL, List size =1 (left) and 8(right)
[image: ][image: ]
Figure 6 Comparison of β1 and β2 in UL, List size =1 (left) and 8 (right)
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Figure 7 Comparison of β1 and β3 in DL, List size =1 (left) and 8 (right) [image: ][image: ]
Figure 8 Comparison of β1 and β3 in UL, List size =1 (left) and 8 (right)
2.3 Rrepthr
The BLER performances of three Rrepthr values listed in Table 4 are shown from Figure 9 to Figure 12. It is observed that compared to Rrepthr=3/5  or 1/2, Rrepthr=9/16 has better BLER performance.
Observation 3：Compared to Rrepthr=3/5  or 1/2, Rrepthr=9/16 has better BLER performance.
Proposal 3: Rrepthr=9/16.
Table 4 Values of Rrepthr
	Rrepthr1
	Rrepthr2
	Rrepthr3

	9/16
	3/5
	1/2


[image: ][image: ]
Figure 9 Comparison of Rrepthr1 and Rrepthr2 in DL, List size =1 (left) and 8 (right)
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Figure 10 Comparison of Rrepthr1 and Rrepthr2 in UL, List size =1 (left) and 8 (right)
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Figure 11 Comparison of Rrepthr1 and Rrepthr3 in DL, List size =1 (left) and 8 (right)
[image: ][image: ]
Figure 12 Comparison of Rrepthr1 and Rrepthr3 in UL, List size =1 (left) and 8 (right)
Conclusion
In this contribution, the performances of different values of parameters are given. In summary, we have the following observations and proposals.
Observation 1：When Rpsthr=4/9 or 1/2, there are spikes for the cases when list size=1 and code rate R=7/16, while Rpsthr=7/16 has an overall better performance.
Proposal 1: Rpsthr=7/16.
Observation 2：Compared to β=7/6, β=9/8 or 17/16 have about 1 dB performance loss when list size=1.
Proposal 2: β=7/6 .
[bookmark: _GoBack]Observation 3：Compared to Rrepthr=3/5 or 1/2, Rrepthr=9/16 has better BLER performance.
Proposal 3: Rrepthr=9/16.
Reference
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