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1 Introduction

EMBB (enhanced Mobile BroadBand) and URLLC (Ultra-Reliable and Low Latency Communications) are different usage scenarios for NR. In NR, LDPC and Polar code are adopted as the coding schemes for data and control channel respectively. Compared to EMBB, the requirements of URLLC is higher reliability and lower latency. In this contribution, the performances of LDPC and Polar code are examined targeting high reliability. 
2 Performance evaluation of LDPC and Polar
In NR, two base graphs of LDPC are supported to achieve an overall better BLER performance in different scenarios. For Polar code, there are three construction schemes including D-CRC Polar code, PC-CA Polar code and CA Polar code to meet different requirements of DL and UL control channel.

The simulation assumptions of LDPC and Polar code are given in Table 1. As the typical payload size of URLLC is 32 bytes, we use the BG2 of NR LDPC for performance comparison [1]. Considering the high reliability target for URLLC, BLER target is set as 1E-5 and low code rates are chosen. Since it is concluded in [2, 3] that LDPC inherent detection capability is equivalent to 8-bit CRC, the lengths of CRC bits in the simulations are 16 and 24 for LDPC and Polar codes respectively.

Table 1 Simulation assumptions for LDPC and Polar code

	Parameters
	Values or assumptions

	Channel
	AWGN

	Modulation 
	QPSK

	Coding Scheme
	LDPC (BG2)
	CA-Polar code

	CRC length
	16
	24

	Decoding algorithm
	Layered NMS, 25 iterations
	List-8

	Info. block length (bits w/o CRC) K
	100 150 200 250 300 350 400 500 600 700 800 900 1000

	Code rate (R)
	1/12, 1/6, 1/3, 1/2

	Coded bits length
	K/R 
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Figure 1 Required SNR of LDPC and Polar code when BLER=1e-5
It can be observed that Polar code slightly outperforms LDPC in short information length and low code rate (e.g. K<~350, R<1/3), and LDPC has slightly better performance than Polar code for longer information length and higher code rate. The detailed BLER waterfall curves can be referred to the Appendix.

Observation 1: Polar code slightly outperforms LDPC in short information length and low code rate (e.g. K<~350, R<1/3), and LDPC has slightly better performance than Polar code for longer information length and higher code rate.

3 Conclusion

In this contribution, we compare the performance of LDPC and Polar code and have the following observation:

Observation 1: Polar code slightly outperforms LDPC in short information length and low code rate (e.g. K<350, R<1/3), and LDPC has slightly better performance than Polar code for longer information length and higher code rate.
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Figure A1 BLER performance when inf=100                Figure A2 BLER performance when inf=150
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Figure A3 BLER performance when inf=200                Figure A4 BLER performance when inf=250
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Figure A5 BLER performance when inf=300                Figure A6 BLER performance when inf=350
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Figure A7 BLER performance when inf=400                Figure A8 BLER performance when inf=500
[image: image10.emf]-8 -6 -4 -2 0 2 4 6 8

SNR(dB)

10

-6

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

B

L

E

R

AWGN,  QPSK,  Inf=600

LDPC  R=1/12

Polar  R=1/12

LDPC  R=1/6

Polar  R=1/6

LDPC  R=1/3

Polar  R=1/3

LDPC  R=1/2

Polar  R=1/2

[image: image11.emf]-8 -6 -4 -2 0 2 4 6 8

SNR(dB)

10

-6

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

B

L

E

R

AWGN,  QPSK,  Inf=700

LDPC  R=1/12

Polar  R=1/12

LDPC  R=1/6

Polar  R=1/6

LDPC  R=1/3

Polar  R=1/3

LDPC  R=1/2

Polar  R=1/2


Figure A9 BLER performance when inf=600                Figure A10 BLER performance when inf=700
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Figure A11 BLER performance when inf=800                Figure A12 BLER performance when inf=900
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Figure A13 BLER performance when inf=1000
