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1 Introduction

This contribution provides new texts for TR 45.820 on several aspects to consider the channel coding and rate matching for CIoT discussed in [1].
In this contribution, we discuss several aspects related to channel coding and rate matching.
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Proposed text for TR
7.3
Narrowband Cellular IoT (NB-CIoT)
7.3.2.4.2
Downlink FEC and interleaving
The downlink encoding and interleaving is depicted in Figure 7.3.2.4-3.
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Figure 7.3.2.4-3 Downlink encoding and interleaving

The tail biting convolutional code defined in §5.1.3.1 of 3GPP TS 36.212 [4] is used as the basis of downlink coding. The encoder will be initialized by the last 6 information bits of the input stream. The output parity streams of the rate-1/3 encoder, d0(k), d1(k), d2(k), k=0, 1, …,2, …, correspond to generator polynomials 171, 133, 165, respectively.  

In addition to rate 1/3, three other base coding rates, 1/2, 2/3 and 3/4, are obtained by puncturing the rate 1/3 encoder output streams. 

· For coding rate 1/2, d0(k) and  d1(k) for any k are transmitted; d2(k) for any k are not transmitted. 

· For coding rate 2/3, d0(k) for any k are transmitted; d1(k) for k=0, 2, 4,… are transmitted; d2(k) for any k are not transmitted.

· For coding rate 3/4, d0(k) for k=0, 3, 6,… are transmitted; d1(k) for k=1, 2, 4,5, … are transmitted; d2(k) for any k=0,3,6,… are transmitted.

Defining ones in a puncturing pattern to indicate the bits in corresponding positions that are transmitted, and defining zeros to indicate the bits that are not transmitted, the puncturing patterns are given in Table 7.3.2.4-1.

Table 7.3.2.4-1 Puncturing patterns

	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]


The sub-block interleaver defined in clause 5.1.4.2.1 of 3GPP TS 36.212 [4] is used to interleave the three output streams, respectively.

As an alternative, the circular buffer rate matching without above puncturing pattern similar to that in [2] can be considered. 
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