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1. Introduction

In this contribution we consider the problem identified in earlier contributions of rate matching (RM) for high code rates when using the R99, R5, and R6 RM algorithms.  There have been discussions [2], [3], [4] regarding this problem on the reflector since the WG1 #48-bis meeting in Malta. As a result of these discussions two approaches have emerged as a solution for the RM algorithm in LTE.   These two solutions may be generally categorized as a modified R6 RM algorithm which uses dithering of the puncturing patterns [2], and a circular buffer (CB) scheme.
This paper considers the performance results of the modified R6 RM algorithm described in [2], and the CB rate matching scheme described in [4].  Our results show a slight advantage for the modified R6 RM algorithm. Because of this and in support of a system which maintains backward compatibility with the channel coding used in R6, we propose that the modified R6 RM algorithm described in [2] be adopted as the working assumption for LTE.
2. Performance Analysis

a. Constant Code-Rates
We tested the performance of the rate matching algorithms described in [2] and [4] using the parameters listed in Table I.  Note that the interleaver settings for both methods are the same as those described in [4]. The results are shown in Figure 1 and are summarized in Table 2, where the average additional Eb/No required for CB vs. modified Rel.6 is tabulated. They demonstrate a very slight advantage for the modified R6 RM algorithm.
Table 1 Simulation Parameters
	Common Code Structure
	QPP-based Turbo Coding 

	Rate Matching Algorithms
	1. Dithering [2]
2. CB [4]

	Test Block Lengths
	All 188 QPP interleaver sizes

	Coding Rates
	r = 0.4, 0.5, 0.6, 0.7, 0.8

	Decoding Algorithm
	Max-Log-MAP [5]

	Iterations
	6

	Modulation
	QPSK

	Channel
	Static AWGN
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Figure 1 Required Eb/No versus Data Block Size
Table 2 Comparison of Required Eb/N0.

	Coding
Rate
	@ 10% BLER

	
	Average additional required Eb/No (dB) for CB vs. Rel.6.

	0.4
	0.0359

	0.5
	0.0577

	0.6
	0.0521

	0.7
	0.0079

	0.8
	0.0016


b. Constant Block length
We tested the performance of two rate matching algorithms based on the parameters listed in Table II.  We selected a specific TBS which is known to have a problematic code rate for R6 RM. The results shown in Figure 2 demonstrate that both the modified R6 RM and the CB RM alleviate issues associated with the R6 RM algorithm.  
Table 3 Simulation Parameters
	Common Code Structure
	QPP-based Turbo Coding 

	Rate Matching Algorithms
	· CB
· R6
· Modified R6

	Block Length
	2048

	Coding Rates
	Changing coding rate by setting coded bit from 2368to 3200 with increment of 32

	Decoding Algorithm
	Max-Log-MAP [5]

	Iterations
	6

	Modulation
	QPSK

	Channel
	Static AWGN
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Figure 2 Comparison of R6, Modified R6 (R6+D), and CB Rate Matching Schemes (CB)
1. Conclusion

Performance results for two rate matching algorithms which are currently being considered are presented.  The performance results suggest there is a very slight advantage for the modified R6 RM algorithm. Given the small difference in performance we believe that it is not a criterion to be considered for selection of the RM algorithm.
In support of a system which maintains backward compatibility, we recommend that the modified R6 RM algorithm described in [2] be adopted as the working assumption for LTE.
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