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1 Introduction
In this contribution, we provide performance comparison according to the agreed way forward [1] and the additional comparison up to 0.9 code rate.
For the circular buffer rate matching (CBRM) scheme, we assumed the system that was submitted on April 14th to the RAN1 e-mail reflector [2].
In general, the CBRM scheme shows comparable performance than the Rel’6 rate matching (Rel’6 RM) scheme according to the agreed way forward. We observed performance degradation of CBRM for code rate 0.9, but this degradation can be overcome by simple additional algorithm, for example offset for 2nd parity interleaving.

In addition, the CBRM scheme has a much simpler structure, making it an attractive candidate for the high speed LTE system.
2 Simulation Conditions
In this contribution, we assumed the simulation conditions which is given in the agreed way forward [1] in RAN1 Malta meeting.

However, we slightly modified the N definition, because the original definition did not consider the modulation order. Hence, we assumed the following N definition without loss of performance comparison.

N = ceil(round(K/R)/M) * M                                                                                              (1)

where K = X+4 is the code block size including tail bits. In other words, X is the QPP interleaver size. Since, QPSK modulation scheme is assumed, the modulation order of M equals 2 in the equation (1).

For the Rel’6 RM scheme, we assumed the original Rel’6 2nd RM scheme. 
Figure 1 shows the CBRM structure, and the followings as assumed as submitted on April 14th [2].

1. Sub-block I/L

A. Row-column I/L with the 32 fixed number of columns and with the variable number of row of (K/32( 
B. Write in row by row, i.e., increase column index first
C. Fill up the rectangle with dummy bits at the end of the sequence, if needed
D. Permute the column with the following BRO pattern
E. 0, 16, 8, 24, 4, 20, 12, 28, 2, 18, 10, 26, 6, 22, 14, 30, 1, 17, 9, 25, 5, 21, 13, 29, 3, 19, 11, 27, 7, 23, 15, 31

F. Read out column by column, i.e., increase row index first
2. Redundancy Version
A. The starting positions of the eight redundancy versions (RV) are set at ((6*i+1)*K/16(, i = 0, 1, …, 7, where i is the RV number
B. K is the code block size, i.e., the number of bits at the input of the turbo encoder for a code block, including the tail bits
C. The index of the first bit in the buffer being 0.
D. Typically, if the code rate of 1st Tx > 0.7, RV=0 is used for the 1st transmission; otherwise, RV=7 is used for the 1st transmission.
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Figure 1 Circular buffer rate matching structure

3 Simulation Results

3.1 Code rate = 0.4
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3.2 Code rate = 0.5
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3.3 Code rate = 0.6
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3.4 Code rate = 0.7
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3.5 Code rate = 0.8
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3.6 Code rate = 0.9
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3.7 Comparison for fixed information size of 2048
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4 Conclusion
In this contribution, we presented performance of the circular buffer rate matching and the Rel 6 rate matching. For the code rates and code block sizes simulated, the circular buffer rate matching and the Rel 6 rate matching provide comparable performance up to code rate 0.86. 
5 Reference

[1] Samsung, Qualcomm, LGE, ITRI, “R1-072245: Circular buffer rate matching for LTE,” #49 Kobe
[2] NTT DoCoMo, “R1-071817: Way forward for rate matching study,” #48bis Malta





































































PAGE  
10/13

_1238572768.vsd
text


text


Turbo Encoder


S


P1


P2


Sub-block
Interleaver


Sub-block
Interleaver


Sub-block
Interleaver


Interleaved
S


Interleaved and interlaced
P1 and P2


Circular buffer



