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1 Introduction
In TSG RAN WG1#48bis meeting, it was agreed that convolutional code (CC) with 64 states (K=7) and tailbiting are working assumptions. However, a lot of parameters such as generate polynomials, information length, and rate matching method need to be decided. In this contribution, we evaluate the performance of tailbiting CC at various code rates with rate matching (RM) method defined in [1].
2 Tailbiting convolutional codes
Tailbiting CC is better than tailed CC because of elimination of tail bits to terminate trellis in terms of spectral efficiency. Especially, it shows good performance in case of short information blocks (30~60 bits) for control channels. For the evaluation of the tailbiting CC, it is required to decide parameters other than mother code rate and constraint length which were agreed in TSG RAN WG1#48bis meeting. The simulation parameters are described in Table 1
Table 1. Simulation parameters for the tailbiting CC
	Mother code rate
	1/3

	Constraint length
	7

	Channel
	AWGN

	Modulation
	QPSK

	Information length
	40, 48, and 51

	Codeword length
	72, 144, 288, and 576

	Decoding algorithm
	Evaluates all possible starting states


Polynomial
For the performance evaluation purpose, g=[165,133,117] (octal) is used as generate polynomials. As Figure 1 REF _Ref165868752 \h 
 shows, among the three candidate polynomials, which are well known as optimized one for CC through a paper or a text book [4], g=[165,133,117] (octal) is better than others in operating region. Figure 2 REF _Ref165828075 \h 
 shows the performance of CC with g=[165,133,117] (octal) in terms of size of information bits and required Eb/No at the BLER of 1%.
Information / Codeword size

The sizes of information (k) for the simulation are 40, 48, and 51 [3]. Since a control channel element (CCE) is composed of 36 resource elements (REs), a unit encoded block size is 72 bits with QPSK modulation. Thus codeword block size (at the output of the RM module) for L1/L2 DL control channel can be decided according to the number of CCE (1, 2, 4, or 8) [2].
Rate matching
In this discussion, R6 RM is used as puncturing or repetition scheme. Other rate matching scheme can be considered for the comparison purpose as shown in Figure 4.

3 Conclusion
In this contribution, the performance of tailbiting CC is evaluated under the agreed working assumptions. The simulation results provided in this contribution can be the base line for further study.
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Figure 1 - Performance comparison among the generate polynomials taken from [4]
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Figure 2 - Performance of tailbiting CC for L1/L2 control channel with information block size ranging from 30 to 60 bits. BLER target = 10-2 (Because the codeword length is limited to 72 bits, as the size of information bits increases (higher code rate), the required Eb/No also rises.)
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Figure 3 - Performance of the rate matching algorithm for TrCH defined in TS25.212 [1].
[image: image4.wmf]1.0

1.5

2.0

2.5

3.0

3.5

4.0

10

-3

10

-2

10

-1

BLER

E

b

/N

o

 (dB)

 Table 2, r=48/72

 R6, r=48/72


Figure 4 – Performance comparison between RM scheme defined in TS25.212 [1] and periodic puncturing pattern defined in Table 2
Table 2. Puncturing pattern for Figure 4, Code-rate r=48/72.  Punctured Bit sequence is the repetition of [P0(0) P1(0) P1(1) P0(2) P1(2) P0(3)]
	
	Puncturing pattern

	P0
P1
P2
	1 0 1 1

1 1 1 0

0 0 0 0


