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Introduction
In RAN1#90, the following working assumption was reached on the rate-matching [1, option 2]:
Working Assumption: 
· Polar rate matcher: Option 2 from R1-1715000 with corrections of typos:
· Slide 13: in top part of figure, second “25” -> 26
· Slide 15: 0.7/16 -> 7/16
The part of the rate matching algorithm related to the determination of mother code size, and setting of puncturing/shortening/repetition is as follows.
	After segmentation (if any):
·  is the number of information bits (including CRC if one is attached)
·  is the number of coded bits for transmission
·   is the smallest power of 2 that is 
·  is
	-         if     and , where  and 
	-      Otherwise         
·  is the smallest power of 2 that is 
·   is the supported minimum coding rate 
·  is the maximum supported mother code size 
· The mother code size  is determined as 
· Repetition is applied when   
· Puncturing or shortening is applied when     
· Puncturing for , where , shortening otherwise 
· Bit pre-freezing: 
	-      Freeze all input bits corresponding to untransmitted coded bits
	-      For puncturing, additionally freeze any unfrozen bit with index  where


· No additional bit freezing for shortening or repetition.

	



In this contribution, we show improved performance by slightly changing the determination of  in the rate-matching scheme. 
 Determination of 
In the rate-matching scheme described in [1] the value of  is set to  if  and                  , where  and .  We suggest setting  equal to  as well if           and . 
That is, we suggest applying the following change to the determination of 
 is 
-         if     and , where  and 
-      Otherwise    

Note that a similar effect can be achieved by increasing  
Simulation Results
[bookmark: _Ref462125875]Simulations were performed according to the setup described in the appendix. The rate matching scheme described in the agreement is labeled as “RM1”. The rate matching scheme with the suggested modification is labeled as “RM2”.
In summary, based on the simulation results, we have the following observation and proposal:
[bookmark: _Hlk492946336]For both list size 1 and 8, the rate matching scheme RM2 shows an improved performance at  and . The performance improvement at and list size 1 is approximately 0.8 dB.

Proposal 1	Confirm the working assumption on polar rate matcher with the following change to NM determination:
“ is
				-         if     and ,”
			is changed to
“ is
				-         if     and ,”
[image: ]
Figure 1. Performance of the different rate-matching schemes for list size 1.


[image: ]
Figure 2. Performance of the different rate-matching schemes for list size 8.


Conclusions
Based on the discussion in this contribution, we have the following observation: 
1. For both list size 1 and 8, the rate matching scheme RM2 shows an improved performance at  and . The performance improvement at and list size 1 is approximately 0.8 dB.

We propose the following change of the rate-matching algorithm:
Proposal 1	Confirm the working assumption on polar rate matcher with the following change to NM determination:
“ is
				-         if     and ,”
			is changed to
“ is
				-         if     and ,”
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[bookmark: _GoBack]Appendix.	Simulation Setup

	Parameter
	Value

	Channel
	AWGN

	Decoder
	Standard Successive Cancellation List (SCL)

	List size
	1, 8

	Modulation
	QPSK

	
	Number of coded bits

	
	Number of data bits without CRC, here set to 16:8:120

	
	Mother code size

	
	1024, maximum supported mother code size

	Rmin 
	1/8, minimum supported code rate

	Rate 
	1/6, 1/3, 2/5, ½, 2/3

	CRC
	=16+3 bit CRC

	CRC polynomial
	.

	Information sequence
	As agreed in RAN1#90.

	Target BLER
	1%



	4/5	
image1.emf
20 30 40 50 60 70 80 90 100 110 120

K

-2

0

2

4

6

8

10

E

s

/

N

0

 

[

d

B

]

 

r

e

q

u

i

r

e

d

 

t

o

 

r

e

a

c

h

 

t

a

r

g

e

t

 

B

L

E

R

List size 1

RM1, rate = 0.67

RM2, rate = 0.67

RM1, rate = 0.5

RM2, rate = 0.5

RM1, rate = 0.4

RM2, rate = 0.4

RM1, rate = 0.33

RM2, rate = 0.33

RM1, rate = 0.2

RM2, rate = 0.2

RM1, rate = 0.17

RM2, rate = 0.17
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List size 8

RM1, rate = 0.67

RM2, rate = 0.67

RM1, rate = 0.5

RM2, rate = 0.5

RM1, rate = 0.4

RM2, rate = 0.4

RM1, rate = 0.33

RM2, rate = 0.33

RM1, rate = 0.2

RM2, rate = 0.2

RM1, rate = 0.17

RM2, rate = 0.17


