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1 Introduction

In GERAN#66 meeting, the high level principle for converged solution of NB OFDMA and NB M2M was presented [1] and details were presented in teleconference. More detailed discussion was held in last GERAN Ad-Hoc 3rd meeting about converged solution NB-CIoT, and according to [2], tail biting convolutional coding (TBCC) and turbo coding were also adopted as downlink and uplink channel coding. 
In this contribution, we discuss several aspects related to downlink channel coding and rate matching.
2 Several aspects related to NB-CIoT rate matching 
In downlink, same channel coding and interleaving as those of LTE were adopted in the converged solution, but rate matching is different from that of LTE. Figure 1 shows the block diagram of channel coding and rate matching for the converged solution and LTE [3]. Same TBCC encoder and sub-block interleaver are used in both NB-CIoT and LTE. However, puncturing block before interleaving in the NB-CIoT is inserted for each parity bit stream. For example, the puncturing patterns are defined to obtain other coding rates as shown in Table 1. On the other hand, LTE rate matching algorithm, so called circular buffer rate matching (CBRM), may be considered. This CBRM algorithm has advantages in flexibility to achieve various code rates. CBRM may give different puncturing patterns for some code rates from that of the converged solution. If HARQ functionality (e.g., soft combining) is supported in the converged solution, we can simply obtain different redundancy versions as in LTE [3]. 
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(a) Channel coding and rate matching in the converged solution
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(b)-1 Channel coding in LTE
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(b)-2 Rate matching in LTE
Figure 1. Channel coding and rate matching: (a) Converged solution, and (b)-1 Channel coding in LTE and (b)-2 Rate matching in LTE.
Table 1 Puncturing patterns to obtain other coding rates.
	Rate\Parity Stream
	0
	1
	2

	1/2
	[1]
	[1]
	[0]

	2/3
	[1,1]
	[1, 0]
	[0,0]

	3/4
	[1,0,0]
	[0,1,1]
	[1,0,0]


Performance over AWGN comparing CIoT puncture pattern and LTE CBRM are provided below.
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Figure 2. FER for NB-CIoT puncturing and LTE CBRM for code rate 2/3
As seen in the Figure 2, both methods show similar performance. Therefore, CBRM can be considered as a CIoT rate matching method, providing additional flexibility to the various coding rate while maintaining current CIoT performance.
3 Conclusions
We discuss the several aspects of rate matching. We have following consideration points:
· CBRM should be considered as a rate matching possibility.
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