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NB M2M - Performance Comparison of Convolutional Coding and Turbo Coding for UL transmission
1 Introduction
In this contribution, performance comparison is provided between turbo coding and convolutional coding for UL transmission in the NB M2M system. 
2 Discussion
Convolutional codes and turbo codes are the most widely used families of error-correcting codes. Both of them can provide good performance and have the flexibility of supporting variable input codeword sizes. It is a common understanding that turbo coding offers better performance than convolutional coding when the code block is not too small. Moreover, the channel decoder (at the BS side for UL transmission) is the dominant source of complexity in the implementation of these two coding schemes.
In the following, link-level simulations are performed to quantify the performance difference between these two coding schemes for NB M2M UL transmission. The simulation assumptions are captured in Table 1. 

· Table 1 Simulation assumptions

	Parameter
	Value

	Band (MHz)
	900

	Channel spacing (kHz)
	5

	Symbol rate (kHz)
	3.75

	Direction
	Uplink

	Antenna configuration
	1T2R

	Channel model
	TU

	Residual frequency error (Hz)
	±90

	Doppler (Hz)
	1

	FEC*
	1/3 Convolutional

1/3 Turbo

	Modulation
	GMSK


*FEC includes CRC attachment, channel coding and rate matching. In the following simulations, FECs defined for convolutional coding and turbo coding in LTE are fully reused except that 24-bit (instead of 16-bit) CRC is used for convolutional coding.
The simulation results are shown in Figure 1.
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Figure 1 Performance comparison of convolutional coding and turbo coding
From the figure, it can be observed that convolutional coding yields better performance than turbo coding only for the code block size smaller than 128 bits (16 bytes), which is a corner case even in M2M data transmission, considering the application layer, higher layer and MAC layer overheads. In most cases turbo coding offers better performance. When the code block size reaches 800 bits (100 bytes), the gain of turbo coding can be up to 1 dB. 

3 Conclusions

Performance comparison of convolutional coding and turbo coding is provided for the UL transmission in the NB M2M system based on simulations. It is observed that turbo coding offer better performance when the code block size is not smaller than 16 bytes.
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