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1	Introduction
In RAN1 #NR ad-hoc meeting, RAN1 agreed that further evaluations are required to down select the final base graphs for the eMBB data channel. In particular, the following agreement was made [1], 
Conclusion:
· Evaluations at BLER of a single code block = 1e-2 (for performance comparison between codes) and 1e-4 (for the purpose of comparing the error floor performance of the codes)
· (Note that this does not preclude other comparison criteria)

More specific evaluation parameters were agreed in the RAN1 #88 meeting as below. 
Conclusion:
· Minimum set of information block sizes granularity for evaluation at BLER 1e-2 and 1e-4:
	Kmin<=K<=512
	528<=K<=1024
	1056<=K<=2048
	2048<=K<=6144
	6144<=K<=8192

	8
	16
	32
	64
	128


· Some off-grid values of K shall also be evaluated. 
· Minimum information block size for evaluation = 40

In this contribution, we provide simulation results of the LDPC codes that are proposed in [2]. 
2	Performance
2.1			Simulation assumptions
We use simulation parameters showed in Table 1 to provide results for BLER versus SNR for the proposed codes in [2]. 

Table 1: Simulation parameters

	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	LDPC

	Code rate
	1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9

	Decoding algorithm
	Offset min-sum for short block size (0.38 offset parameter)
Sum-Product for large block size

	Info. block length (bits w/o CRC)
	100, 400, 1000, 2000, 4000, 6000, 8000 



Both offset min-sum and sum-product decoder consider maximum of 50 iterations in the simulations. 
Note : In figures, several SNR points are not shown. Both base graphs are re-designed after Ran1 #88 meeting, and we may update the results (10-4) when the results are available. 
2.2		 	Performance at short block sizes 
Figure 1 (a)-(c) shows simulation results for 100, 400, and 1000 information block sizes with for QPSK scheme. A similar performance to be expected for 64 QAM as it does not change the properties of codes. Modulo lifting is used to get different code blocks with required padding/puncturing and repetitions whenever required. These parameters used for simulation are provided in the attached excel data file. For smaller block sizes, the highest code rate of 2/3 is considered. 
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Figure 1 : BLER versus SNR for short blocks. (a) 100 info bits, (b) 400 info bits, (c) 1000 info bits.

Figure 2 shows the required SNR for different rates with BLER = 10-2.
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[bookmark: _Ref478129212]Figure 2: Required SNR for different code rates with short block size for BLER = 0.01

Observation 1: The proposed short block PCM provide very good performance over a wider range of code rates and supports low error floor. 
[bookmark: _GoBack]
2.3		 	Performance at larger block sizes 
Figure 3 (a)-(d) shows simulation results for 2000, 4000, 6000, and 8000 information block sizes with for QPSK scheme. A similar performance to be expected for 64 QAM as it does not change the properties of codes. Modulo lifting is used for different block sizes while puncturing happens on systematic bits and from the end of the parity bits whenever required. As the matrix is limited to rate 1/3, code rate of 1/5 is obtained by repeating rate 1/3. 
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Figure 3: BLER versus SNR for large block (a) 2000 info bits, (b) 4000 info bits, (c) 6000 info bits, (d) 8000 info bits



Figure 4 shows the required SNR for different rates with BLER = 10-2.
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Figure 4 Required SNR for different code rates with large block size for BLER = 0.01

Observation 2: The proposed large block PCM provide very good performance over a wider range of code rates and supports low error floor while providing good implementation benefits. 
3	Conclusion
In this contribution, we provide simulation results of the LDPC codes that are proposed in [2]. It is observed as following
Observation 1: The proposed short block PCM provide very good performance over a wider range of code rates and supports low error floor. 
Observation 2: The proposed large block PCM provide very good performance over a wider range of code rates and supports low error floor while providing good implementation benefits. 
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