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1 Introduction
Various physical channels have been proposed in [1] and the physical resource block designs are described in [2]. This document contains text proposal for uplink transmit chain and channel coding to be added to [3]. 
7.X.1.4.5
Transmit chain for uplink channels

In NB-OFDMA, a physical layer PDU is transmitted over one resource block. A number of resource block sizes, together with different MCSs, are provided to support different PDU sizes as shown in previous sections. In the uplink direction there are three transport channels defined, namely PRACH, PUCCH and PUSCH. In the current design both PRACH and PUCCH utilize one tone for each transport block while PUSCH can utilize more than one tone, depending on coverage. PUSCH and PRACH transport channels involve similar process before transmission and this is depicted in Figure 7.X.1.4.5-1 and Figure 7.X.1.4.5-2. 
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Figure 7.X.1.4.5-1. Transmit chain for PUSCH
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Figure 7.X.1.4.5-2. Transmit chain for PRACH

For PUCCH, each message consisting of one bit ACK/NACK is mapped to one of two orthogonal sequence of 14 symbols and transmitted within a slot. The transmit chain for PUCCH is shown in Figure 7.X.1.4.5-3.
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Figure 7.X.1.4.5-3 PUSCH transmit chain

7.X.1.4.5.1  CRC Calculation

Parity bits of a PDU are generated by one of the following cyclic generator polynomials

gCRC16(D)= [D16 + D12 + D5 + 1]

gCRC8(D) = [D8 + D7 + D4 + D3 + D + 1]

The parity bits p0, p1, pk, k=7 or 16 are appended sequentially to the end of the PDU.

7.X.1.4.5.2  FEC and Interleaving
The turbo coding defined sec. 5.1.3.2 of 3GPP TS36.212 [9] is used for uplink coding. An additional entry for turbo code internal interleaver parameters are added to Table 5.1.3-3 of 3GPP TS36.212 [9] for input of 24 bits as given below.

Table 7.X.1.4.5.2-1 Turbo code internal interleaver parameters for input of 24 bits
	
	f1
	f2

	24
	11
	6


The sub-block interleaver defined in sec. 5.1.4.2.1 of 3GPP TS36.212 [9] is used to interleaving the three output streams of turbo encoder, respectively. The output of the three sub-block interleavers are v0(k), v1(k), and v2(k).
7.X.1.4.5.3  Rate Matching
Rate matching includes bit collection of the three interleaved streams, v0(k), v1(k), v2(k), and bit selection and pruning, as defined in sec. 5.1.4.2.2 of 3GPP TS36.212 [9] is used to match the number of coded bits to the capacity of resource block.
7.X.1.4.5.4  Scrambling

FFS.

7.X.1.4.5.5  Constellation Mapping

BPSK, TPSK, and QPSK are used for uplink modulation.
7.X.1.4.5.6  Mapping to Physical Resource Block

Complex symbols after constellation mapping are mapped to a physical resource block by increasing order of  first the index of tones and then  the index of symbols, excluding resource elements allocated to pilots. 
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